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Foreword 

A common historical myth holds that Europe's peasants and yeomen who 
worked the commons were inefficient cultivators, and that it took the 
forced enclosure movements of the fifteenth and sixteenth centuries, 
turning the commons into private property, to bring efficiency and 
increased productivity to agriculture. Like yesterday's nobili, 3; contempo­
rary social scientists often take a jaund-ced view of common-property 
institutions, again making the commons an object of derision and "re­
form." Theorists decrying the "tragedy of the commons" rely on the arid 
reasoning of the "prisoner's dilemma" to demonstrate the impossibility of 
long-lasting voluntary cooperation or effective collective action. 

The conf-ibutors to Making the Comnions Work take a fresh approach,
emphasizing not the tragedy but the possibilities of the commons, both in 
theory and in practice. Drawing on case studies from countries around the 
world, they develop a new set of constructs to explain how small-scale 
common-property systems can be successful and durable. 

The message this book delivers is especially meaningful for today's
public policy debate over natural resources. This debate usually takes for 
granted that natural resources should be owned either privately or by the 
state. The former promises us efficiency, but often at the cost of commu­
nity and democratic values. The latter claims to address these values, but 
often at the cost of efficiency, as bureaucracy takes its inevitable toll, 
destroying community and self-governing values. 

Making the Commons Work gives us a third path to consider: common­
property ownership by self-governing associations ,ilocal users. The 
studies in this book illustrife the utility of governing resources as common 
property-from forests to fisheries, grazing land to shared irrigation
systems-around the globe. The theoretical implications gleaned from 
these examples carry important lessons for all areas of the world, both 
developing and developed. 

Most important, this book shows that people on the local level can 
handle complex social and economic issues successfully and equitably, 



xii Foreword 

sometimes for hundreds of years. Often, economic aid to developing 
countries has ignored these small-scale but effective local institutions, 
mistakenly relying instead on privatization or state ownership to solve 
development and natural resource problems. Even in the developed 
world, political and economic "progress" too often seems to result in 
stripping creativity, power, and initiative from average citizens. The 
evidence and arguments presented in this book show that this need not, 
and should not, happen. Many difficult problems can be ameliorated or 
solved by empowering those most directly involved witL sufficient author­
ity to devise and enforce small-scale, community solutions. 

Robert B. Hawkins, Jr. 

President 
Institute for Contemporary Studies 



PART 1
 

Common Property 
as an Institution 



The Commons, Property, 
and Common-Property 

Regimes 

Daniel W Bromley 

There can be no more important aspect of scholarship than the business of 
concepts and language. If scholars use the same words or terms to
describe fundamentally different situations, ideas, or phenomena, then 
progress in understanding is impeded rather than advanced. In the
literature on natural resources and environmental policy, it would be
difficult to find an idea (that is, a concept) as misunderstood as "com­
mons" or "common property." The mischief that arises from the continu­ing failure to understand common property is perverse in both scholarly
discussions and public policy formulation. On the former front, scholars
will show no hesitancy to expound on the problems inherent in common 
property without the benefit of first defining "property," and without 
betraying any understanding of the historical and contemporary facts
surrounding common-property regimes. On the practical side, they will
show equal confidence in advising all who will listen about how to "solve" 
the so-called tragedy of the commons. This mischief is then perpetuated
among politicians who, as Keynes put it, are under the thrall of some now­
defunct economist. While his language may have been a bit strong, there
is cause for serious concern when policy recommendations are predicated 
upon false definitions of the problem.

The literature is full of casual references to "common-property re­
sources," as if this were a universal and immutable classification-almost,
indeed, as if the prevailkig institutional form were somehow inherent in a 

3
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natural resource. Never mind that in one setting trees and fish and range
forage are controlled and managed as private property, in another they are 
controlled and managed as state property, in another they are controlled 
and managed as common property, and in others they are not controlled or 
managed at all but are instead used by anyone who so desires to use 
them. There is no such thing as a common property resource; there are only 
resources controlled and managed as common property, or as state 
property, or as private property. Or-and this is where confusion persists
in the literature-there arc, resources over which no property rights have 
been recognized. We call these latter "open-access resources" (res nullius, 
which is Latin for "no one's property"). 

The key concept here is "property." Froperty is a claim to a benefit (or
income) stream, and a property right is a claim to a benefit stream that 
some higher body-usually the state-will agree to protect through the 
assignment of duty to others who may covet, or somnehow interfere with, 
the benefit stream. Rights have no meaning without correlated duties, and 
the management problem with open-access resources is that there are no 
duties on aspiring users to refrain from use (Bromley 1989a, 1989b, 1991).
Property is not an object but is rather a social relation that defines the 
property holder with respect to something of value (the benefit stream)
against all others. Property is a triadic social relation involving berefit 
streams, right holders, and duty bearers (Hallowell 1943) It is for this 
reason that I urge us to consider the concept of "property regimes." 
Regimes, after all, are human artifacts reflecting instrumental origins, and 
a property regime is fundamentally instrumental in nature. That is, 
property regimes take on their special character by virtue of collective 
perceptions regarding what is scarce (and hence possibly worth protecting
with rights), and what is valuable (and hence certainly worth protecting 
with rights). Property is a social instrument, and particular property
regimes are chosen for particular social purposes. 

The fallacy in traditional approaches to the commons is that writers 
have failed to understand the concept of property; the), have very often 
treated a particular natural resource as if it had inherent characteristics 
that suggested it would everywhere be controlled under a particular type
of property regime; and they have invariably failed to learn that the world 
is replete with reasonably successful common-property regimes.' By
"successful" I mean that the natural resource has not been squandered,
that some level of investment in the natural resource has occurred, and 
that the coowners of the resource are not in a perpetual state of anarchy. In 
short, common property regimes exist and function very much like private 
property regimes and state property regimes. Some are not working very
well, while others work very well indeed. That is why we have decided to 
call this book Making the Commons Work. 
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The Plan of This Book 

Our purpose in organizing tile Panel on Common Property Resource 
Management in tile Developing Countries (under the auspices of the 
National Research Council of the National Academy of Sciences) was to 
determine i. indeed there were any reasonably successful common­
property regimes operating in the world. If we could answer that question 
in tile affirmative, then much conventional wisdom and folklore would be 
seen to be false. 

We first take the reader through some conceptual material (Chapters 2 
and 3). In Part 2 (Chapters 4 through 11) we explore a number of actual 
common-property regimes throughout the world. We end up with a 
conceptual theme in Part 3 (Chapters 12 and 13), where research and 
policy implications are explored. 

In Chapter 2, C. Ford Runge asks that we understand common­
property regimes as often associated with natural resources showing 
considerable uncertainty. 1ie finds such regimes to be prevalent at the 
extensive margin where economic surplus is minimal, and hence to be 
associated with low-income situations. Here we are reminded of one 
central fallacy in the conventional wisdom about common-property re­
gimes: poverty exists as a direct result of common property. In fact, as 
Runge reminds us, low-value resources are more likely to be managed 
under common property for the simple reason that there is insufficient 
economic surplus to support the more expensive private-property regime. 
I make this same point elsewhere (Bromley 1989a, 1991). 

Runge then calls our attention to tile rx le that game theory can play in 
understanding common-property regimes. His earlier work (1981, 1984) 
on the assurance problem represents an important contribution, and he 
here elaborates it. The classic prisoner's dilemma game is seen as but a 
special case of joint action, one that can only be understood if one 
recognizes that the structure of a game-the payoff in each cell-is a 
function of tile institutional environment in which tile game is imbedded. 
Some commentators, Runge argues, have seriously confused cause and 
effect in the prisoner's dilemma. That is, they have observed the tendency 
of prisoners to "rat" on their accomplice and have then attributed this 
behavior to some inherent human tendency toward self-interested indi­
vidualism. What they take for "inevitable" human tendencies is, rather, an 
artifact of tile way in which the game is set tIp. If the rules for exacting 
contessions from apprehended suspects are structured differently, then 
isolated prisoners have very different optimal strategies and there is no 
dominance of individual (Pareto-inferior) strategies (Sen 1982, 65). 1have 
called this the "prisoner's dream" (Bromley 1989b, 87). 

It is essential to understand that the institutional structure of any 
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game (or life situation) reflects the prior social purpose to be served by the 
human interaction under consideration. Just as property is an instrumen­
tal social artifact, so are the broader institutional arrangements that define 
patterns of social interaction across a broad array of life experiences. The 
existing institutional structure reflects, among other things, prevailing
cultural and social norms regarding individualism and its relation to 
collective notions. In that sense we can say that people behave (or choose)
in an institutional context-not a very surprising observation really. If the 
rules (institutions) are designed to be favorable for exacting confessions 
from isolated suspects, then let us not act surprised when prisoners
confess. But also let us not impute to this observed behavior some 
overarching "truth" about human motivation. On the contrary, if the social 
context and the associated institutions encourage collective cooperation
and collaboration, let us not dismiss this as quaint and primitive- and 
inconsistent with revealed "truth" from the prisoner's dilemma game.

While Runge has set the theoretical stage, Ronald J. Oakerson, in 
Chapter 3, offers a more complete picture of the interrelation between the 
technical and physical base of the society under study and the social 
organization that to and thatevolves manage control infrastructure. 
Oakerson reminds LIS of the close relation between the resource base, the 
social structure, and the belief system out of which will arise decisions 
about the performance of the complex unit under study. While not using
the terminology Oakerson's framework has similarities to the cultural 
ecology school of anthropology (Netting 1977; Steward ,955). Oakerson 
focuses on two performance indicators, efficiency and equity, that will 
have direct resonance to economists, but he treats them as broader than 
economists are wont to do. 

The Oakerson framework represents the conceptual template against
which we asked all authors to study and report on their particular 
common-property regimes. In that sense it is perhaps the most funda­
mental chapter in the volume. We have been, in a sense, unfair to 
Oakerson in that we were reluctant to permit him to revise his chapter
substantively in light of all that we have learned since our work began in
1984. Because his chapter was the basis for all of the other studies, we 
thought it important that it stand as it was originally drafted-and as the 
other authors used it as a guide for the questions they posed. For the most 
part it stands as wi itten in the earliest phases of our work. It waL (and is) 
an ecellent foundation. 

We need look no further than Chapter 4, by Margaret McKean, to 
understand the value of the Oakerson framework. In her chapter the 
physical and technical basis of the village commons is vividly described. 
We find a vonderfully detailed account of the decision systems in place 
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over time and see a clear process in place for determining the performance 
of particular outcomes from prevailing patterns of interaction. She shows 
us how different incentive systems were in operation, depending upon what 
was deemed to be scarce, and how the regimes responded-sometimes 
quickly, sometimes not at all-to new perceptions of scarcity. The re­
sponses to both internal and external pressures are nicely documented. 

The message from McKean's account of the Japanese commons centers 
on the evolving concept in Japanese society of the proper decision-making 
unit. At first it was the (by modern western standards) authoritarian 
village. Later the "family" came to have more prominence and then, as the 
centralized state took a greater interest in local affairs, there was a new
 
locus of choice. Many situations in the developing world show similar 
patterns of evolution, with the exception that few have the structured and 
orderly state that we know from post-Meiji Japan. Indeed, much of the 
problem in many developing countries today is that local-level institu­
tional arrangements have been undermined by colonialism and the 
emerging nation state, while nothing approaching an orderly resource 
management regime has been put in place by the national government. 
Local natural resources such as forests and rangelands, having been 
appropriated by the government as "state property," remain unmanaged 
and uncontrolled by the national government. As might be expected, the 
de facto management regime is one of nonproperty, or open access 
(Bromley 1986, 1989a; Bromley and Chapagain 1984). 

In a most interesting historical and contemporary account of common­
property regimes, Bruce Campbell and Ricardo A. Godoy (Chapter 5) 
explore similarities between the medieval common fields in England and 
the contemporary commons in the Andes. They challenge the idea that 
common-property regimes were influenced by technology in the form of 
the heavy mold-board plow. Rather, they argue, social arrangements are 
influenced (but not determined) by the combination of an economy's eco­
logical and technological attributes. Specifically, it is a reliance on animals 
rather than plows that seems to explain the parallel evolution of common­
property regimes in these two distinct socioeconomic settings. That is, the 
joint need for forage for animals and fertilizer for crops explains much 
about institutional arrangements over land, since productivity-and 
hence the standard of living--depended upon striking a workable balance 
between the conflicting need on the same unit of land for both livestock 
feed and manure. Becaus? the same piece of land produced human food 
and livestock feed at different times of the year, and under very different 
technical conditions, the instrumental problem for a management regime 
was obvious. Campbell and Godoy conclude that the disappearance of the 
English commons and the persistence of the Andean commons may well 
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reflect different social arrangements to prevent ecological destruction. 
Those inclined to see inevitable resource destruction in common property 
will not be amused. 

Continuing our interest in comparative institutional analysis, James T. 
Thomson, David Feeny, and Ronald J.Oakerson (Chapter 6) analyze 
resource-use patterns in Niger and Thailand. The interest here is the 
tension between and changes in the balance between local-level manage­
ment arrangements and those at the center (the national government). The 
intriguing aspect of this work is that it highlights the role of local learning 
and innovation in management regimes. This feedback is the recursive 
element in the Oakerson framework. We are reminded in very clear terms 
that a successful common-property regime implies an effective local 
capacity to experiment with and learn from various management (and 
institutional) forms. Equally important, success is enhanced to the extent 
that the political and economic costs of collective action can be kept "low." 
As we already learned from Runge's chapter, the ecological base of many 
areas is not of sufficient inherent productivity to support an elaborate (and 
costly) managerial structure. If institutional innovation can hold these 
costs low-given the constrained income prospect from the resource­
'hen joint management errangements such as common property will 
succeed.
 

Given that both the Thais and the Hausa are highly "individualistic," 
it may happen that privatization would reduce the transaction costs of col­
lective action. Indeed the authors find that privatization does make sense, 
even though equity problems may arise in the long run. They make a point 
that will be elaborated upon by Robert Wade in Chapter 9: decision makers 
must perceive that the collective benefits from joint action will contain a 
sufficiently large private component-which they can appropriite-to 
compensate for joint action's high transaction costs. When that condition 
is not met, common-property regimes are in serious jeopardy. 

Fragile common-property regimes are prevalent in fisheries the world 
over. Governments, intent on encou aging "modern" commercial fisheries, 
will subsidize a variety of technical changes that threaten existing institu­
tional arrangements. Large, powerlul trawlers encroach on near-shore 
artisan fisheries and quickly overfish the stock. We are then told that 
common property is to blame. Governments will subsidize motors for 
small fishermen and once again institutional arrangements will be blamed 
for the ensuing overfishing and change in patterns of interaction that were 
actually upset by technical change. Interestingly, many will look at these 
situations and celebrate the technical change as progress, denouncing the 
prevailing institutional arrangements as primitive or quaint for their 
failure to change in response to the imposed technology. 

This fascination with new techniques and contempt for allegedly rigid 
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institutional arrangements belies a cultural bias on the part of the ob­
server. Who is to say that every new technical device is automatically good
and that existing institutional arrangements are somehow bad because 
they do not automatically adjust? This problem is highlighted in Chapters
7 and 8. In Chapter 7, Fikret Berkes recounts the close relationship
between the technological base of a fishery, the decision-making arrange­
ments, and the ensuing patterns of interaction. In the Turkish fisheries 
under study we sec the close relationship between rules from the national 
government and the local-level rules for controlling access to each fishery.
We also see the forces in some fisheries that may account for their 
successful management, and that may cause problems elsewhere. 

The fragility of management regimes is nowhere more apparent than 
in the account by John Cordell and Margaret McKean of the Brazilian near­
shore fishery (Chapter 8). Here we see a property regime that exists very
close to the margin of human subsistence. The tight link between fishing 
as an income source and fishing as extension of the family is everywhere
in evidence. Reciprocity and respect are the glue holding this fragile (and
flammable) situation in check; the slightest affront on a personal level is
.mmediately translated into economic reprisal in the fishery. Conversely,
personal arrangements such as godparenting have their direct rationale in 
the economic sphere. While anthropologists know these things, econo­
mists are likely to require frequent reminders. The threat of violence,
barely beneath the surface, attests to the extent to which this social system 
is without economic slack. 

Cordell and McKean rermind us that poverty does not result in 
anarchy but quite the opposite; the !ow value of the fishery calls into play 
a most elaborate social structure to regulate patterns of interaction. We 
also see how the national government has tended to delegitimize the 
fishery, and how the fishery persists beyond the official recognition of the 
state. But of course the fishery is at the extreme mercy of the state. As in 
Chapter 7, if national fishery policy promotes technical change then
fisheries such as this are extremely vulnerable. Not only might the fish be 
exploited, but the economic system here described would be eliminated. 
Because the community is already outside the government's definition of 
legitimate activities, there would be protection forthcomingno for the 
displaced fishermen and their families. 

In Chapter 9, by Robert Wade, we move away from rather single­
resource accounts of common property and on to a complex of natural 
resources important to a village economy. Wade argues that successful 
organization and management in a South Indian village are dependent 
upon the demand for such regimes rather than on the mere capacity of a 
group of individuals to supply them. That is, management regimes are 
demand driven, and individuals will somehow find the mechanisms to 
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accomplish the necessary tasks. He further argues that collective manage­
ment is a "backstop institution," in the sense that it will be invoked only 
when individual choice leads to unacceptable social costs. 

Wade sees a hierarchy of goals in his villages, in which defense of 
production is the highest goal, followed by desires to enhance income. 
Coming in a distant third are efforts to enhance education, nutrition, and 
health, plus civic improvements. He reminds us of a common theme, 
namely, that it is better to rely on existing authority systems to perform 
new functions than it is to create new authority systems. He also alerts us 
to the dangers of imposing our egalitarian preferences on these manage­
ment regimes, for if we do this we are likely to create a situation in which 
the regime will be undermined by local elites. According to Wade, all 
decision makers need a private reason for collective success. By restricting 
the decision body to those with a substantial private interest in success, 
management councils may well approach the minimum coalition where 
members find it in their private interest to bear transaction costs. 

Having said that, he observes that councils concern themselves with 
those benefits and costs that cannot be privatized, that is, with collective 
goods and bads. Moreover, village councils will add less vital functions 
only after the more crucial ones have been routinized and they appear to 
be operating well. 

The Moroccan grazing commons (the agdal) is the subject of Jere L. 
Gilles, Abdellah Hammoudi, and Mohamed Mahdi's analysis of common­
property regimes (Chapter 10). They note that isolation and the high costs 
of individual use can play an important role in keeping pressure on the 
management regime-and hence the resource-at a reasonable level. 
Membership in the village is critical for having a right to use the agdal, but 
that membership can be defined in several ways. We see in this chapter a 
nice account of the overlay of French colonial administration on the 
management regime in the grazing commons. This exogenous force 
modified the traditional pattern of tribal conflict, thereby influencing 
subsequent management regimes and patterns of interaction. 

Piers Blaikie, John Harriss, and Adam Pain, like Wade before them, 
are concerned with south India (Chapter 11). Here, however, the focus is 
on a wide range of natural resources-water resources, fuelwood, fodder, 
grazing land, timber, green manure, and minor forest products. We see 
how private interests have encroached on the commons, how increased 
marginalization has increased pressure to encroach on the commons, and 
how an intervention such as irrigation can take pressure off of some parts 
of the commons but increase it elsewhere. 

Part 3 returns us to rather more conceptual material. David Feeny 
(Chapter 12) offers an insightful treatment of the !essons to be learned 
from the material in the book, and he suggests avenues for fruitful 
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research. He asks to reflectus on the methods used in our inquiries
concerning the commons. The essays in Part 2 are representative of thevaluable contributions that can be made by using the comparative case­
study approach. Complementary experimental approaches have the po­
tential to make further contributions to analytical developments, field
studies, and more effective policy formulation. An overview of thismaterial would be either inadequate or repetitive and the reader is urged 
to study this chapter carefully.

The same holds for Elinor Ostrom's Chapter 13. She pursues an
important notion, mentioned previously: the extent to which language
and concepts ought to dominate our task of theory building. Ostrom
brings her considerable experience, and an interesting conceptual ap­proach, to bear on this problem in a most constructive fashion. She urges
that we begin to think of "common-pool resources"-an idea that blends
nicely with my urging that we then talk of common-property regimes,
state-property regimes, or private-property regimes over those common­
pool resources. She reminds us that the stock of a common-pool resource 
may be used jointly, but that the services to flow from that stock are
individually consumed. She lists a number of variables that will contrib­
ute to the success of a management regime concerned with common-pool 
resources. Among these are a common understanding of the management
problem, a common understanding of the alternatives for cooperation, a 
common perception of mutual trust and reciprocity, and a shared percep­
tion that decision-making costs are less than the benefits from joint action.
As with Feeny's chapter, an overview cannot do justice to the richness of
 
the ideas presented.
 

Concluding Observations 

There is a critical difference between "open-access resources" and"common-property resources," a difference that turns on the very concept
of property. Property is a secure claim on a future benefit stream. There is no property in an open-access situation, only the opportunity to use
something. Many of us see situations of open access and improperly
regard them as situations of common property. At the same time, most of 
us have seen common-property regimes at work withou.t recognizing
them as such. Irrigation systems represent the essence of a common 
property regime. There is a well-defined group whose membership isrestricted; an asset to be managed (the physical distribution system); an
annual stream of benefits (the water that constitutes a valuable agri­
cultural input); and a need for group management of both the capital
stock and the annual flow (necessary maintenance of the system and a 
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process for allocating the water among members of the group of irrigators), 
to make sure that the system ccntinues to yield benefits to the group.2 

There could not be a clearer illustration of a common-property regime 
than irrigation systems, despite the fact that they do not always work as 
well as they ought to. 

An equally serious mistake is made in identifying the specific prob­
lem to be addressed. We will usually suggest that the problem is one of 
poor range condition, or a lack of water, or undernourished livestock, or a 
lack of fuelwood for cooking. Unfortunately, these are not problems but 
are rather symptoms of problems. Development assistance projects to fix 
symptoms do not fix problems. 

The real problem is, in m~ny of these instances, the absence of 
effective group management regimes necessary to allow the sustained use 
of the resource base over time. That is, an earlier situation of common 
property has deteriorated into one of open access. These resource regimes 
must not only bear the brunt of their own indigenous population growth, 
but often must also absorb those individuals displaced from other areas 
who can freely migrate. Because the migrants cannot, by definition, settle 
on private lands, there is no other option open to them. Even if they go to 
urban areas they must be supplied with fuelwood or charcoal, and these 
come from the public domain. 

An important question remains: Why don't common-property re­
gimes always adapt to changing conditions in a way that will protect the 
natural resource? A corollary question, therefore, is why should such 
management regimes be supported through project interventions? The 
answer is quite obvious. To install or to support a particular property 
regime on the basis of its ability to resist external pressure is the wrong 
approach-especially when that pressure arises in a manner that is quite 
unrelated to the nature of the property regime itself. Collectives select 
property regimes on the basis of their suitability for the resource in 
question-its variability, its productivity, and so on. Our development 
interventions will be successful if we approach the support of particular 
property regimes with the same idea in mind. 

Any property regime is the legally and socially sanctioned ability to 
exclude, and so the fortunate owner(s) can force others to go elsewhere. 
Common-property regimes, because they often are predicated on large 
groups, are less successful at excluding individuals in order to keep total 
resource demands in line with sustainable use. Private-property regimes, 
on the other hand, have a longer history-and a social expectation-of 
excluding redundant individuals. If exclusion is thought to be unaccept­
able, private-property regimes appear to avoid tile problem by a tradition 
of partible inheritance, where plots are successively divided among heirs. 
The outcome of this process, however, is an ownership structure in which 
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individual plots are too small to be viable economic units. Common­
property regimes do not become atomized, but rather seek ways to 
accommodate the increased population. It is not legitimate to ask of 
common-property regimes that they not only manage highly variable and 
low-productivity resources but also adapt and adjust to severe inturnal 
and external pressures-particularly when much of the external pressure 
arises from the existence of private property regimes elsewhere in the 
polity from which individuals are excluded. 

Private-property regimes appear to be stable and adaptive because 
they have the social and legal sanction to exclude people-to slough off 
excess population. Under private-property regimes with primogeniture, 
the eviction of younger sons (to say nothing of all daughters) is regarded 
as a costless social process and therefore it looks as though private 
property is robust and adaptable; it seems to "work." Private property in 
such a setting "works" for the oldest son; but those with no rights in the 
estate may wish to challenge this. 

Thus we often find ourselves facing a situation in which private 
property is not a viable institutional alternative, and common-property 
regimes have deteriorated. If we can reestablish, in those instances where 
open access prevails, a successful common-property regime, then we have 
already done a great deal. The standard approach is to expect develop­
ment projects to improve incomes, to enhance equity, and to sustain the 
resource base. Perhaps we should not worry overly much about improving 
incomes; after all, it is quite enough to be successful in preventing incomes 
from continuing to decline because of resource degradation. Perhaps if a 
project in the public domain can merely prLvent further resource degrada­
tion and hence stabilize incornes, that is doing a great deal. 

Moreover, perhaps we should worry less about the equity implications

of public-domain projects. Or, we should worry about a different dimen­
sion of equity. The pressing issue, I suggest, is less one of equity within
 
public-domain projects than it 
 is of equity across all development pro­
jects. Because the very poorest members of society obtain an overwhelm­
ing share of their sustenance from the public domain, good projects there 
address an important dimension weof equity. In other words, clearly
work against etquity when we favor commercial agricultural projects on 
private lands and avoid projects on public-domain lands that will improve
the lot of the poorest. If we can enhance the sustainability of the livelihood 
systems we know as common-property regimes, that is indeed to work in 
the interest of equity. 

We should not expect too much from projects in the public domain 
whose purpose is to rehabilitate degraded common-property regimes and 
their natural resources. Part of the success of such projects must be seen to 
lie in our ability to provide alternative means of livelihood for those who 
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have moved into these resource regimes and so increased the pressure on 
the natural resource base. It is in this sense that conventioniJ agricultural 
projects must be seen as important adjuncts to projects in the public 
domain. Through such an integrated and coordinated approach we can 
have a greater chance to bring lasting benefit to developing countries. 

NOTES 

1. Though it would take us beyond the domain of natural resources to 
explore the topic further, it must be understood here that private clubs are 
common-property regimes. Such clubs, whether "country clubs" or more re­
stricted collectives, are joint management regimes controlling assets and allocating 
use rights among coowners or members. 

2. The .Tbservations made here, by Ostrom in Chapter 13, and by others in 
this book are underscored by other recent works on the commons including Berkes 
1989, Berkes et al. 1989, Feeny et al. 1990, McCay and Acheson 1987, Pinkerton 
1989, Stevenson 1991, and Wade 1987. 
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'Common Property and
4Collective Action in 

Economic Development 

C. Ford Runge 

In much of the developing world, common property provides a complexsystem of norms and conventions for regulating individaal rights to use avariety of natural resources, including forests, range, and water. Thesearrangements closely resemble the ones that dominated the early stages ofEuropean economic development, where institutional rules specifyingjoint use by a village or other well-defined group prevailed as a form ofresource management for at least a thousand years. With the forcedenclosure movements of the fifteenth and sixteenth centuries, the com­mon property typical of early Western Europe declined, although it didnot disappear. Many localities still maintain complex arrangements ofjoint tenancy. Common-property institutions continue to be observed, forexample, on Swiss grazing lands and elsewhere in Europe (Netting 1978;
Rhodes and Thompson 1975).

The European experience with enclosure provides a rich background
for this study. Its immediate purpose, however, is to explore contempo­rary problems of common-property resource management in developing
countries. Although common property has proved a stable form ofresource management in some traditional societies, the combination ofpopulation growth, technological change, climate, and political forces hasdestabilized many existing property institutions.' A fundamental issue inmuch of the developing world is the degree mis­to which resourcemanagement has actually been caused by common-property arrange­ments. In the Sahel and southern Africa, for example, serious misuse of resources has been alleged to be the direct result of traditional common­
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property institutions (see Hitchcock 1980; Picardi and Seifert 1976; Glantz 
1977). In response, Western economic consultants and planners have 
called for the imposition of private-property rights (Johnson 1972; Picardi 
1974). 

Similarly motivated private-property schemes have been attempted 
throughout the developing world. Many, perhaps most, have failed to 
stop overuse, and in many cases may have contributed to even more rapid 
degradation of resources and to increased inequality in already unequal 
distributions of wealth. Not unlike European lands that were enclosed, 
areas formerly held in common are often transferred to individuals (such 
as high-ranking government bureaucrats) who can exercise influence in 
the allocation of use rights. These individuals then fail to manage these 
resources effectively. 

Despite this record, such policies are often supported by those who 
argue on theoretical grounds that individual incentives must always lead 
common property to be mismanaged. Modern economists often refer to 
this as the "free-rider problem." When applied to resource management, 
the free-rider problem leads to the conclusion that common property is not 
a viable institutional alternative. 

This chapter presents an alternative perspective. It describes a num­
ber of reasons why common property may be as viable as private property 
on grounds of both efficiency and equity. Rather than representing an 
atavistic arrangement of rights that inevitably results in inefficient re­
source use, common-property institutions may actually contain much that 
is valuable, and new institutional arrangements with common-property 
characteristics may also be worthwhile. In many cases, these institutions 
may play a key role in the effective management of scarce natural 
resources, complementing and combining with private rights. What 
follows is thus neither an attack on private property nor a wholesale 
endorsement of common property. It is an argument in favor of institu­
tions that are well adapted to the particular resource constraints facing 
villages and groups in developing countries. In this sense, it stems from 
the work on institutional constraints and innovation developed by 
Y. Hayami and V. W. Ruttan (1985). 

As an institution, common property is to be distinguished from free 
and open access, where there are no rules regulating individual use rights 
(Ciriacy-Wantrup and Bishop 1975). Often, what appears to the outside 
observer to be open access may involve tacit cooperation by individual 
users according to a complex set of rules specifying rights of joint use. 
This is common property. Empirically, it is crucial to distinguish between 
open access and common property if appropriate policy is to be formu­
lated. Problem.; of open accesq arise from unrestricted entry, whereas 
problems of common property result from tensions in the structure of 
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joint use rights adopted by a particular village or group. These tensions 
may arise from a variety of complex causes, including population pres­
sure, changes in technology, climate, or political forces. The thesis is that 
too often these causes have been confused and the problem ascribed 
simply to the "tragedy of the commons" (G. Hardin 1968), in which the
misuse of resources is attributed to the institution of common property
itself. The problems with this view, and an alternative hypothesis, are 
investigated below. 

Common Property and the
 
Village Economy
 

To appreciate the traditional role of common-property resource manage­
ment, three stylized characteristics of village life in less-developed econ­
omies must be understood. The first, which follows almost from the
definition "less-developed," is relative poverty. Low incomes and levels of
living are obvious enough evidence of poverty conditions. What is less
obvious is that this poverty, by imposing a strict budget constraint, also
eliminates myriad opportunities for many villagers acting alone and 
many villages acting collectively. These limitations can make joint-use
rights a necessity not simply a virtuous bit of cooperation. In particular,
the transaction costs of well-defined and enforced private property typical
of the West may simply be too great for a subsistence economy to bear.

Consider the capacity for enforceable claims of private property, a
capacity that is crucial to the flexibility and acceptance of such a system.
Private rights-individual rights to exclude others- must be based on
clear definition and assignment in connection with the thing owned,
together with a mechanism to adjudicate disputes when they arise. The 
more things for which exclusive rights are assigned and defined, the
 
greater must be the 
 social investment in assignment, definition, and
adjudication. If common property-the individual right to joint use-is 
the norm, comparatively fewer claims must be assigned and defined. Less
clarity in the assignment of rights (at least by Western standards) may also
result. However, this is balanced against reduced social costs of assign­
ment and definition. Naturally some enforcement and adjudication of 
even these claims is necessary. 

In developed economies of the West, the substantial social overhead 
necessary for a system of private rights is often hidden from view, except
when one faces court costs or becomes directly involved in titling or
litigation. Even then, the social overhead required in order to assign,
define, and make transferable private property rights, and the capacity to 
support this superstructure through legal fees and taxes, often goes 
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unrecognized. This capacity is difficult to maintain without an expensive 
support structure capable of effectively recording, administering, and 
adjudicating local disputes over these claims. 

In a poor, developing economy, a malfunctioning approximation to a 
Western bureaucratic system would likely be based oil incipient titles 
promulgated by a centralized authority that is only dimly aware of local 
conditions. Such a situation may be worse than continued dependence on 
local-level common-property rules. The fair enforcement of formalized 
private rights and duties may be prohibitively costly compared with 
customary arrangements. These customary arrangements may involve 
some private rights that are enforced locally, as well as common right- and 
a wide variety of "mixed" arrangements. To suppose that these results of 
poverty are in fact its cause is a heroic claim, although one that has been 
made in studies of privatization (North and Thomas 1977). 

A second characteristic of life in a village economy is that it is critically 
dependent on local agriculture and natural resources. That a majority of 
tle work force moves away from direct dependence on this base is indeed 
a mark of development; as this happens, higher value-added goods are 
produced with inputs from points removed from the local economy, and 
become the primary outputs of the society (see Johnston and Mellor 1961). 
Because the distribution of basic natural resources such as soil or water 
(including rainfall) is often quite random over both time and space, the 
assignment of exclusive use rights to a given land area can yield an 
inherently unfair distribution of resources, in contrast to the more equita­
ble results of assigning joint rights of access to these resources. Such 
distributions may tend to become further skewed as individuals with an 
advantageous initial endowment acquire more resources over time. The 
increasing inequality that results may have dynamic destabilizing effects 
that are ultimately very costly to efficient local resource use. 

A third characteristic of life in a developing economy is a consequence 
of the first two. Poverty, together with a dependence on low value-added 
outputs and relatively randomly distributed natural resources, results in a 
high degree of uncertainty with respect to income streams. Poverty 
eliminates the cushion against adversity represented by accumulated 
wealth. The random element in natural resource allocation introduces 
additional uncertainty for those whose income depends on the rain's 
falling or the hunt's succeeding. In contrast, much more of the random­
ness of nature is under control in a deveoped economy, whether through 
irrigated crop production, feedlot livestock operations, or a highly devel­
oped food distribution chain, so that local risks can be shared and 
uncertainty reduced. 

In the face of the uncertainty characteristic of life in a developing 
economy, no individual can be assured that he or she will be spared 
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failure. Given the intimate connection between basic resources and sub­
sistence, unpredictable events such as floods or drought may bring
disease or death. In the face of this environmental uncertainty, common­
property institutions may be created; rather than emphasizing the right to 
exclude some, these institutions provide instead for the right of many to 
be equally included as a hedge against uncertainty. The expectation is that 
when one is in need, aid will be forthcoming from others in return for a 
like commitment-a more agreeable prospect than "going it alone" in the 
face of nature. 2 This "insurance" against environmental uncertainties 
complements the relative efficiency of common property, especially in 
pastoral situations where rainfall, rather than land, is a scarce resource. 

Poverty, natural resource dependency, and resulting uncertainties 
thus create an incentive structure that may make common property a 
comparatively ratienal solution to certain problems of resource manage­
ment. In what follows, I will call this a solution to the "assurance 
problem," one in a class of coordination problems in which individuals 
organize their behavior by reference to a particular rule or norm. Some­
times, this rule may be based on joint use. Before developing the 
argument for common-property institutions along these lines, however, it 
is necessary to examine current approaches to common-property institu­
tiors and their limitations. Although it does capture certain truths in the 
history of resource management, much current literature leads to the false
 
conclusion that common property is universally mismanaged. This con­
clusion is not always valid, suggesting the need for a more complete

explanation of incentives and choices in resource 
management. 

The Free-Rider Problem 

The free-rider problem results when an individual shirks responsibility to 
the community or group. It is often argued that the incentive for this
 
behavior is logical from the point of view of narrow 
self-interest. Such 
narrow logic leads to an outcome in which the group as a whole is made 
worse off. An often-cited parable used to illustrate this behavior is the 
"tragedy of the commons," in which the private benefit of grazing an 
additional head of cattle on a common range exceeds the private cost,
because the costs of maintaining range quality can be shifted to the group 
as a whole (G. Hardin 1968). The "tragedy" of cvergrazing results from 
each person's incentive to free ride regardless of the expected actions of 
others. Even if an agreement is struck that specifies that all will refrain 
from further grazing, the strict dominance of free-rider strategy makes 
such a contract unstable. 
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Some argue that the proper solution for overgrazing a common range 
is therefore to "internalize" its costs by making the public aspects of the 
range private. Instituting a scheme of private grazing rights, if they are 
properly enforced, is argued to be a necessary (though not a sufficient) 
condition for creating a market for such rights. This approach has led a 
number of economists to argue that the mere existence of common­
property rights over a scarce resource will lead to a tragedy of the 
commons (Demsetz 1967; Cheung 1970; Furubotn and Pejovich 1972; 
North and Thomas 1977). 

As noted above, this position ignores considerable historical and 
empirical evidence to the contrary, and is due in part to a lack of 
familiarity with common property in practice and to the associated failure 
to distinguish problems of free and open access from those of common 
property.3 However, the fundamental problem is that free-rider behavior is 
assumed to be a dominant motive, against which the group is defense­
less. 4 

This motive is often described by reference to the "prisoner's di­
lemma," a simple game in which collective decisions produce outcomes 
harmful to the group as a whole without intervention by some higher 
authority. The two-person prisoner's dilemma is illustrated in Table 2.1. 
"Cooperate" and "defect" represent the choices (or stidtegies) open to each 
of two prisoners. The ordered pairs indicate the payoffs that will result 
from a particular coincidence of choices by each person; the first number 
represents the payoff to the first person, the second number to the second 
person. Imagine that the prisoners are interrogated separately Both know 
that if they cooperate with each other and neither confesses, they will 
receive suspended sentences (1,1). Ifone prisoner defects and turns state's 
evidence, that one will be paid and released, and the other will receive a 
heavy prison term (2, -2) (-2, 2). If both defect, each gets a prison 
sentence (-1, -1). Given mutually disinterested motivation, the course of 
action represented by the pair (1, 1) is not an equilibrium. For self-

TABLE 2.1 

The Prisoner's Dilemma 

Second person 

First person Cooperate Defect 

Cooperate 
Defect 

(1, 
(2, 

1) 
-2) 

(-2, 
(-1, -1) 

2) 

SOURCE: Author. 
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protection, if not self-interest, each has a sufficient reason to defect 
whatever the other does. "Rational" decisions by each prisoner individu­
ally make both worse off. Even if communication between the individuals 
results in an agreement to cooperate, both have .an incentive to break it. 
Therefore, the noncooperative pair (-1, -1) is an inferior equilibrium. 

Now imagine a village of n individuals who must graze cattle on a 
common range of fixed size. Each individual must choose to do one of two 
things. One is "stinting," or cooperative grazing on the commons. The 
second is grazing at a level that, while advantageous to the individual, 
ultimately results in exploitative overuse of the commons. This defection 
strategy is the free-rider option. The cost of grazing to each individual is a 
function of the grazing decisions of all n individuals. If all cooperate, then 
the common range is preserved and cattle remain healthy. But if the logic 
of the prisoner's dilemma accurately portrays the incentives of the village, 
no one will have an incentive to cooperate and all will defect. The result 
will be overgrazing. 

This analysis of overgrazing may be generalized as a "binary choice 
with externalities," of which the multiperson prisoner's dilemma (MPD) is 
one example (Schelling 1973; Runge 1985). The decision whether to 
cooperate with others in observing a stinting rule, or to defect, is binary 
when the choice is between cooperation and defection (C and D), and it 
has external effects when it alters consumption of the resource by other 
agents. (In trivial cases, the resource is so abundant that no negative 
external consumption effect occurs.) If agents derive payoffs from cooper­
ation or defection based on the number of other agents who also choose 
either C or D, then among n + I individuals there are 2" possible 
configurations of choice, depending on how many choose C or D. The 
decisions of all agents result in a particular physical product of the 
resource (for example, "total forage availability") from which each agent 
derives positive utility. 

I will first consider this binary choice in terms of a uniform MPD, then 
extend the analysis to include multiple equilibria and the absence of 
dominant strategies, which I have argued elsewhere may better approxi­
mate actual decisions on common-property resources (Runge 1981, 1984a). 
This approach provides a theoretical basis for empirical testing of complex 
incentive structures in various resource regimes. 

The Multiperson Prisoner's Dilemma (MPD) 

The MPD is characterized by n agents, each with the same binary choice 
and the same payoffs. As noted above, each agent has a Oominant choice, 
whatever others do, which is dominant for all n agents. Each also has a 
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dominant preference for the others' choices. These preferences go in 
opposite directions: each prefers to defect while all others cooperate; so 
defection strictly dominates cooperation, leading to a unique, inferior 
equilibrium. However, there is some number, k > 1, such that if k 
individuals cooperate and the rest defect, those who cooperate are still 
better off than if they had all defected. If we explicitly assume the 
uniformity of agents, k is independent of the particular agents who 
cooperate or defect, eliminating the possibility (at this level of analysis) of 
leadership. Below, this assumption will be relaxed. For now, the number k 
represents the minimum coalition that can make positive gains by cooper­
ating with the rule even though others do not. Where k = it, no one gains
from cooperation unless cooperation is universal and there are no free 
riders (that is, unless there is a coalition of the whole). Where k < it, some 
free riders (n - k) can be tolerated while the k cooperators gain, although 
the it - k free riders benefit more than do the cooperators. 

Consider Figure 2.1, in which two linear payoff curves are drawn for a 
village population of n + 1, reflecting the benefits of cooperation and 
defection in an interdependent decision framework to the n + 1)th agent,
where it equals the number of other resource users. The upper curve, D, 
corresponds to the dominant choice of defection. Its left end is labeled 0, 
for the open-access equilibrium, in which no agents cooperate and rents 

FIGURE 2.1 

Relationships between Benefits and Cooperation 

PANELA PANEL B 
Payoff to Payoff to 
agent 
(n+ 1) 

agent 
(n + 1) 

m 
m D 

k
C"'k 

Number of other agents Number of other agents
choosing to cooperate choosing to cooperate 

SouRciL: Schelling 1973. 
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are driven to zero. The D curve rises monotonically to the right. Below it is 
the dominated cooperation strategy C, which also begins at the open­
access equilibrium 0, rises monotonically, and crosses the axis at point k, 
where positive gains to cooperation begin. The number choosing to 
cooperate with the proposed rule in Figure 2.1 is denoted by the distance 
along the horizontal axis. 

The vertical axis of Figure 2.1 shows the payoff to cooperation by agent
(n + 1) when a certain number of others choose to cooperate and the 
remainder defect. At k = n1/2 in panel A of Figure 2.1, for example, positive 
gains are made by cooperators whenever at least half of the other agents 
cooperate by stinting. Because D lies everywhere above C, it is a strictly
dominant strategy. Monotonicity of both curves in the same direction 
implies that cooperation leads to uniformly positive externalities and 
defection to uniformly negative externalities. The C curve is higher on the 
right than the D curve on the left, reflecting the Pareto inefficiency of the 
dominant defection strategy. The dotted lines show total (or average)
values corresponding to the number of agents choosing the two strategies, 
and point in represents the maximum collective payoff for the group. The 
slope of these schedules may be interpreted as the marginal payoff to 
defection and cooperation. 

In Figure 2.1, panel A, D rises more rapidly than does C, indicating
that the more agents who join the cooperative coalition, the greater is the 
advantage of defecting. The collective maximum at point in is achieved 
with some agents choosing D and some C. Point infalls to the right of k on 
the horizontal axis. This implies that collective gains are greater when 
there are more than k cooperators, and that these gains reach a maximum 
at point inand diminish thereafter. 

In Figure 2.1, panel B, the slopes of the C and D functions reflect an 
alternative incentive structure: the proposed rule achieves most of its 
benefits after about half of the population participates, after which 
benefits grow at a decreasing rate and ultimately decline after reaching a 
maximum of in. The collective maximum occurs at about two-thirds 
participation, with room for gains to cooperators from point k to point in 
along the horizontal axis. Panels A and B represent two of an infinite 
number of possible variations on the MPD theme, a distinguishing feature 
of which is that defection strictly dominates, making some form of 
coercion necessary to solve the problem of collective action. Restrictive 
rules and the level of coercion accompanying them alter the payoffs of the 
C and D schedules, and thus their level and shape. 

In the MPD model of common property, each individual has an 
incentive to free ride and graze heavily in the near term, thereby overex­
ploiting the range. Each expects to receive a higher payoff from defecting
rather than from cooperating. The incentive structure is such that it does 
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not matter which strategy the others choose. Therefore, defecting or free 
riding strictly dominates cooperative stinting for each individual. Hardin, 
in his original article on the tragedy of the commons, wrote: 

The rational herdsman concludes that the only sensible course for 
him to pursue is to add another animal to his herd. And another... 
But this is the conclusion reached by each nd every rational herds­
man sharing the commons. Therein is the tragedy Each man is locked 
into a system that compels him to increase his herd without limit-in 
a world which is limited. [Hardin 1968, 1244] 

The main features of this view of common property are: 

" Inferior outcome. Each individual will choose "rationally" to defect and 
graze at an exploitative level, leading to a situation in which all are made 
worse off. All are led toward this noncooperative equilibrium. 

" Strict dominance of individualfree-riderstrategy. The result of overgrazing 
arises independently of the expectations of each individual regarding
the actions of others. Because the choices of each are unaffected by the 
choices of the others, defecting is a dominant strategy, and uncertainty
with respect to the behavior of others does not pose a problem. 

" Need for enforcement. Even if an agreemcnt is struck that specifies that all 
will stint on the range, the strict dominance of individual strategy makes 
such cooperation unstable. Without compulsory enforcement imposed
by an outside authority, any such agreement is unstable because each 
prefers that the others stint while he or she defects and grazes exploit­
atively (Sen 1967). 

In the MPD framework, individuals may attempt to develop coopera­
tive common-property rules to enforce stinting, but they cannot resolve 
their problem because no one has an incentive to keep such agreements.
As a result, an enforceable rule must be imposed from outside. In this 
sense, property institutions are viewed as exogenous. Private property
rights, it is argued, are consistent with this formulation because they can 
be imposed from outside, as were systems of enclosure. Because this 
approach starts from the presupposition that individuals pursue strategies
regardless of the expected actions of others, the appropriate decision unit 
is the private individual user. A somewhat contradictory result, especially
when the argument is used to support privatization, is that the strict 
dominance of individual free-rider strategy is argued to be accompanied
by rational individuals who will husband and conserve their own private 
range area at a rate more consistent with the preferences of society as a 
whole. If this formulation is correct, then only by imposing private 
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property rules from outside can the group optimize its grazing. Any other 
alternatives are unstable because of the strict dominance of defecting 
behavior. 

Three key difficulties with this model render it unreasonable on 
empirical grounds. First, its assumption of dominant free-rider behavior 
leaves no place for cooperative rules unless they are imposed and enforced 
from outside. Second, the dominant strategy mechanism, by ruling out 
the importance of changing expectations of others' behavior, fails to 
capture the interdependence of decisions in a village economy. Third, by 
sidestepping the importance of mutual expectations in the formulation of 
individual strategy the mechanism fails to deal explicitly with the prob­
lem of uncertainty regarding the actions of others (uiLge 1941). 

These objections raise questions over this theoretical approach, which 
is founded on tile restrictive view that free riding is a dominant strategy, 
that private property is uniquely suited to optimal resource allocation, 
and that common-property rules cannot be solutions to problems of 
resource use in developing economies. By restricting our view of the 
institutional opportunity set, the approach fails to consider a variety of 
institutional alternatives. 

The Assurance Problem and
 
Common Property
 

The view of common property outlined above, with its underlying 
premise of dominant free-rider behavior, has been widely used to explain 
overgrazing, deforestation, and other abuses of natural resources. What is 
striking is the extent to which resulting policies of privatization have been 
driven by the unproven premise that free-rider behavior dominates, and 
by the accompanying view that the expected behavior of others is irrele­
vant to this choice. Whie e there are no dominant strategies, a variety of 
alternative outcomes are possible, depending on the structure of mutual 
expectation and the resulting patterns of strategic choice. This situation 
seems to fit most closely with empirical studies of common property. 
Several authors have argued that it may fit public goods and collective 
choice situations in general (Kimber 1981; Wagner 1983; Runge 1984a). 

The very nature of village-level decisions makes it implausible that 
free riding will dominate. Such decision making involves interdependent 
choices in which not only are the benefits and costs of resource use a 
function of the total actions of the group, but decisions to use (or overuse) 
resources will be affected by the expected decisions of others. If the use of 
common resources is conditional on these expectations, this interdepen­
dence places a premium on mechanisms that coordinate community de­
cisions. The key observation that bears emphasis is that such mechanisms 
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tend to arise from many different rules, customs, or conventions, of which 
private exclusive property is only one example. 

Consider the more complex and arguably more realistic case in which 
neither C nor D represents a strictly dominant strategy. Figure 2.2 shows a 
situation in which a linear D curve dominates a linear curve C until point 
y, after which C dominates D. The absence of a dominant strategy raises 
the problem of coordinating the expectations of a "critical mass" of agents 
around a particular rule change. In Figure 2.2, there are two equilibria, 
one at 0 and one at z. The problem of coordination is to achieve the Pareto­
superior equilibrium at z. In cases such as these, the coalition must move 
beyond k to the switch point y; otherwise, defection wi' dominate and 
lead to the Pareto-inferior equilibrium at 0. Unlike the MPD, in which 
defection dominates at all levels of participation, implying a continual 
need for outside coercion, this situation rests on the contingent strategies 
of agents. If enough people in a village are assured that others will 
cooperate, then z will emerge as the equilibrium. However, if a Pareto­
inferior open-access equilibrium has become established, no agent will 
decide to join a coalition subscribing to a restrictive rule unless he or she 
expects a sufficient number of others to do so. Achieving a Pareto-superior 
solution will require an organized change in behavior leading a critical 
mass to cooperate with the rule. 

FIGURE 2.2 
Number of Agents Choosing to Cooperate 
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SOURC. Schelling 1973. 
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Achieving this level of cooperation probably will require some kind of 
enforcement mechanism. If the situation resembles Figure 2.2, however,
relatively little enforcement may be necessary to organize a change in 
behavior. Voluntary cooperation with rule restrictions may even be suffi­
cient to organize this change. As E A. Hayek (1948) has argued, sponta­
neous recognition of the need for organized collective action in many 
cases occurs ol the part of the affected group simply because the payoff to 
such organization is substantial. 

In the case of a village economy, the structure of incentives may well 
be of this sort, and villagers will seek a rule coordinating the resource use 
of all villagers. This search for "coordination norms," to use a phrase of 
T. Schelling (1960), is an endogenous adaptive response to the demand for 
scarce information about the likely behavior of others. By providing tile 
assurance that others will not misuse common resources, common­
property institutions can make it rational for tile individual to respect
them. Although expectations of widespread free-rider behavior may be 
quite likely to provoke a corresponding response, leading to a downward 
spiral of overuse, tile multiple possible outcomes suggest that careful 
attention also be given to institutions that promote a critical mass of 
resource-conserving behavior.5 There is to suppose that theseno reason 

do not include institutions of joint use.
 

This problem may be described in terms of an alternative to the MPD
 
game, the "assurance problem" (Sen 1967), which is 
one in a class of
"coordination problems" (Schelling 1960). The problem shown in Figure

2.2, where cooperation continues to refer to stinting together, and defec­
tion to overgrazing, leads to an ordering of alternatives in which a villager

(n + 1) benefits most when everyone stints, but also benefits when a 
critical mass cooperates with a stinting rule, even though everyone does
 
not. It is precisely tile role of village-level conventions, including common­
property institutions, to reinforce expectations 
 of collective behavior
 
leading a critical mass of individuals to adopt such a solution as a
 
cooperative strategy (see R. Hardin 1982). If they function 
optimally,
common-property institutions can lead to equilibrium outcomes in which 
each individual, being assured that a critical mass of others will cooperate,
will have an incentive to do so too. This is in marked contrast to the MPD,
in which no one would contribute even if everyone else did. Of course, 
common-property institutions do not always provide this assurance. The 
approach developed here, like other more formal approaches, emphasizes
that the village can get locked into an equilibrium ir, which the range is 
overexploited, because a requisite level of assurance is not achieved.6 The 
model says that the free-rider problem can be solved, not that it will be 
solved. 

When elaborated to describe problems of resource management, this 
model provides an intuitively appealing way of looking at common 
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property as a solution to coordination problems. First, coordinated strate­
gies can evolve inside the structure of the game, rather than always being 
imposed from without. In this sense, such strategies model innovative, 
endogenous property rules initiated by a village or group. Property 
institutions, by providing security of expectation, are responses to the 
uncertainty of social and economic interaction (see Schotter 1981; Johnson 
and Libecap 1982). Second, the model places central emphasis on two 
factors: the interdependence associated with group decision making; and 
the multiple outcomes possible when agents are engaged in a search for 
rules of coordination if there are no dominant strategies. In other words, it 
allows for either cooperation or free riding, rather than saying that free 
riding will dominate. Third, it emphasizes the key obstacle of uncertainty, 
emphasizing the fact that opportunity costs must be paid in order to 
develop support for new rules or norms of coordination. 

Approaching common property in this way provides some interesting 
perspectives in both analytical and policy terms. In contrast to the results 
of the MPD, the strict dominance of the free-rider strategy no longer holds. 
Rather, expectations of others' choices must be entered as a formal part of 
the determination of one's own choice. No individual can decide on a 
preferred strategy until it is known whether a sufficiently large group of 
others will cooperate. An inferior outcome is no longer inevitable; if 
everyone is assured that a critical mass of others will oLey a common 
property agreement, then it is in each person's individual interest to do 
likewise, since this outcome is preferred. 

In the more complex cases faced in actual situations of resource 
management, the lack of a dominant strategy for each individual means 
that the particular outcome will depend on an individual's bargaining 
power, the initial endowment of resources, the culture, climate, and so on. 
Thus, the assumption that individuals are identical and face identical 
constraints must be relaxed. R. Sugden (1984) has argued that the more 
homogeneous a community, the more likely are optimal outcomes; the 
more heterogeneous, the more difficult coordination becomes. As the 
heterogeneity of the group increases, and as the resource constraints 
facing it become more severe, common-property rules (indeed, any rules) 
may become increasingly difficult to maintain (see Johnson and Libecap 
1982). Given a heterogeneous community, however, coordination norms, 
once established, offer their own incentive to be kept. Naturally, some 
enforcement of these agreements is likely to be necessary. However, this 
enforcement may readily emerge from inside the group, as well as be 
imposed from outside it. The key element that determines the success or 
failure of institutions is therefore the extent to which the institutions 
foster coordinated expectations in relation to a particular physical and 
social environment (Ullman-Margalit 1977). 
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In this framework, it is easier to see how internal group incentives to 
maintain and enforce common-property rights may be as strong, if not 
stronger, than those restricted to private exclusive use. Suppose that 
tradition-the result of longstanding agreement-is such that each grazer 
on a common range is expected to stint at an arbitrary level. The result of 
this property rule is to formalize the expected actions of others. If each 
expects all others to graze at this level, there is an incentive to do the same,
since the rule extends the set of superior allocations available to the group 
by preserving the range. Because the communication and transactions 
needed to achieve common-property rules are not costless, agreement on 
the particular rule for grazing provides a further incentive for it to be 
retained as tradition. The social overhead costs required to maintain 
common-property rules may be substantially lower when they are already 
a part of the customary structure of rights and duties. In a village 
economy, the benefits possible from free riding in the short term may be 
more than offset by costs imposed on those who break the rules. 
Recognized interdependence makes the costs of reputation loss high,
much like losing one's credit rating in a developed economy. Other, more 
severe sanctions may be imposed by the village on its own noncooperative
members. These costs, coupled with reductions in overall free riding if 
such antisocial behavior sets a trend for others, plus the opportunity costs 
of implementing innovative rules, may well exceed the cost of continuing 
to observe the common-property rule. 7 

Moreover, where the resource endowment of the group or village is 
nearly randomly distributed, additional incentives may exist to adopt a 
rule of joint use. In the Kalahati Desert of Botswana, for example, rainfall 
ifi both scarce and highly variable. Rather than demarcating and privatiz­
ing the range, and then hoping that rain will fall on one's own private 
parcel, the appeal of traditional common-property institutions is rein­
forced by the ecological imperative to move from one area to another. The 
relative access afforded to scarce resources under this arrangement is both 
more efficient and a better form of insurance against adverse individual 
outcomes than a system in which a few are blessed by rain while the 
majority face drought-like conditions (Peters 1983). 

Finally, the fairness implicit in joint access may prove a highly
assuring feature of common-property agreements, even if the relative 
benefits accruing to individual members of the group on average are 
somewhat less than under a system of exclusive use rights. The expropria­
tion of common property, as P. S.Dasgupta and G. M. Heal note, "while 
blessed at the altar of efficiency [,J can have disastrous distributional 
consequences" (1979, 77). Since these consequences may in turn give rise 
to instability and lead to breakdowns in efficient use, questions of equity, 
efficiency, and assurance are closely connected in practice time.over 
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This is not to deny that enforcement from outside may help achieve 
improvements in the institutions, if the costs of such enforcement are 
affordable. Where local-level rule making has broken down, such inter­
ventions may be necessary. In many cases, local interests may request 
assistance in enforcing property rights, including private rights, that local 
authorities alone cannot guarantee. The lesson of the assurance problem 
is, rather than starting with enforcement mechanisms from outside, 
simply to let individuals have full freedom first to create self-binding 
property rules that best serve their needs. Outside enforcement, if 
needed, can then follow. Property rules will be better suited to these 
needs and more likely to succeed if they are based on this premise. Such 
rules may come in many shapes and forms, including various agreements 
to use resources under some type of common-property arrangement. 

Furthermore, enforcement of private property rights f,,ii outside the 
group or village is not a sufficient condition for optimal resource utiliza­
tion. Not only are the costs of such "top-down" enforcement likely to be 
high; they also may lead to attempts to impose patt:rns of land use 
incompatible with local needs, causing lands to be brought into or taken 
out of production based on criteria developed by higher authorities rather 
than at the village level (see Bromlev and Chapagain 1984). This may be 
especially true when control over land use is in the hands of those with 
fewer incentives for efficient and equitable local management, such as 
absentee owners. Any enforcement mechanism that operates from out­
side and above village level institutions and that is designed to coerce 
local action is thus likely to involve high costs and uncertain benefits. 

In summary, the analysis above suggests that common-property 
institutions may be well adapted to problems of resource management in 
developing economies. Its major implication is that inferior outcomes, 
such as overgrazing, do not necessarily arise from the strict dominance of 
the free-rider strategy (although resource misuse may still occur) but from 
the inability of interdependent individuals to coordinate and enforce 
actions in situations of strategic interdependence (see Runge 1984b). 
Successful responses to these situations may be made even more difficult 
if property institutions developed for conditions in the West are imposed 
on the village economies of the developing world. 

Common-Property Management 

If a variety of responses to problems of resource management are 
possible, the incentives leading to a particular institutional choice must 
result from the physical and secial environment in which this choice is 
made. The arguments of the preceding sections may be brought together 
with the three characteristics of village life in a less-developed economy 
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already identified under "Common Property and the Village Economy."
Each suggests a reason for the comparative institutional advantage of 
joint-use rights. First, low levels of income imply that formalized private­
property institutions involving high transactions and enforcement costs 
are often outsiJe the village-level budget for resource management. Even 
if a system of pi'ivate-use rights is affordable, common-property alterna­
tives can be relatively less costly to maintain and enforce and better 
adapted to local conditions. Since common-property rules are generally
enforced locally abuses of authority, if they occur, may be less widespread 
than inder a centralized program of privatization. 

A second reason for the survival and utility of common property is 
that close dependence on natural resources makes survival more subject 
to a variety of unpredictable natural events that are likely to fall unequally
in both time and space on the local population. If thiL inequality is 
threatening to a sufficiently large proportion of the group, i.icentives may
exist to guarantee access to certain resources held in common rather than 
to restrict access through exclusive use. By institutionalizing a degree of 
fairness in the face of random allocation, common-use rights may contrib­
ute to social stability at the same time that they promote efficient adapta­
tion to changing resource availability. 

Common property may be an appropriate institutional adaptation to 
resource management at the village level for a third reason: the right to be 
included in a group provides a hedge against individual failure. This 
hedge will be likely to grow in significance as the overall level of risk to 
group members increases. In this sense, the combination of relatively high
levels of poverty, relatively high levels of randomness in allocation of 
natural resources, and resultin.-: uncertainty in individual levels of welfare 
are all mutually reinforcing explanations for the appropriateness of 
common-property institutions. 

A more general reason for continued common-property management 
is that the opportunity costs associated with changing established prac­
tices are high. Despite attempts to break down traditional common­
pi, perty institutions, these rules are tenacious. As Malinowski observed: 

[Wihile it may seem easy to replace a custom here and there or 
transform a technical device, such a change of detail very often upsets 
an institution without reforming it, because ...beliefs, ideas and 
practices are welded into bigger systems. 1(1945) 1961, 521 

The tenacity of traditional institutions cannot be explained simply as 
the manifestation of "backwardness" or "irrationality." A more logical
explanation is that rational individuals are not inclined to relinquish
institutional arrangements that have promoted survival, even if survival 
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has not been especially comfortable. it follows that efforts at economic 
development should not only attempt to break down belief in and 
observance of old rules, but should also promote institutions that are 
consistent with the physical and social environment in which resource 
management is to occur. In some cases, this will involve the development
and promoticn of private, exclusive use rights. But in many cases it will 
involve elaborations of common or joint use. The sooner these possibilities 
are recognized, the sooner problems of resource management can be
addressed in a fashion consistent with the incentives of village-level 
decision making. 

The Need for Empirical Research 

The abstract observations made in the previous sections require examina­
tion and empirical testing in specific settings. While a number of recent 
analyses have pointed to the erroneous conclusions resulting from appli­
cations of the "tragedy of the commons" model, only a few well­
documented studies of modern common-property management have 
entered the literature until quite recently. These include examples re­
ported by J. L. Gilles and K. Jamtgaard (1981) and by others of pasture
management in Peru (see Biowman 1974; Orlove 1977, 1980); African 
grazing and forest management (see Legesse 1973; Horowitz 1979; Thom­
son 1980; Hitchcock 1980; Peters 1983); Japanese forestry (McKean 1982);
and the aforementioned case of Swiss grazing (Rhodes and Thompson 
1975; Netting 1978).

In the historical literature, recent research on the common-field 
systems replaced by eighteenth-century enclosures continues to break
down the conventional wisdom that enclosure was a prerequisite to the 
adoption of advanced agricultural methods. "Open-field" farmers in fact 
adopted modern practices without changes in property rights (Yelling
1977). Recent empirical research by Allen (1982, 950) concludes that "the 
major economic consequence of the enclosure of open field arable in the 
eighteenth century was to redistribute the existing agricultural income, 
not to create additional income by increasing efficiency." Much more 
attention in research needs to be given, however, to the rich variety of 
contemporary resource management strategies that result from alternative 
environmental conditions and constraints. 

The case studies in Part 2 of this book, dealing not only with range 
resources but with forestry, agricultural lands, fisheries, and water, can
begin a much more detailed process of investigation focused on specific
common-property issues. In this way, a priori theorizing can give way to 
empirical investigations of whether certain resources (for example, water 



35 Common Property and Collective Action 

or forests) are more or less likely to be successfully managed as common 
property, private property, or some combination. 

The discussion in this chapter, while essentially theoretical, directs 
attention to the specific resource constraints face!d by groups at the local 
level. Rather than invoking the general superiority of one type of property 
institution, this analysis suggests that different institutions are responses 
to different local environments in which institutional innovation takes 
place. Such innovations are likely to range along a continuum of property 
rights, from pure rights of exclusion to pure rights of inclusion, depend­
ing on the nature of the resource management problems (Runge 1984b). 

Institutional innovation, like technological innovation, is responsive 
to the relative abundance of different factors, and the resulting costs and 
benefits of alternative strategies (Hayami and Ruttan 1985). As A. Randall 
states:
 

The fact that different configurations of property rights have differ­
ent impads on both allocation and distribution illustrates the need for 
understanding the impact of specific configurations of rights. Collec­
tive decision making procedures must select appropriate config,1­
rations of rights, not only specifying rights in complete and 
nonattenuated form but also selecting that particular bundle of rights 
which will provide the correct incentive structure to achieve the 
collective goal. [1974, 53-541 

The task of identifying the appropriate configuration of rights begins 
with a recognition that private, exclusive property is not always compara­
tively advantageous in the villages of less-developed economies. The 
search for appropriate institutional responses must respect both the 
traditions and the constraints of local needs in specific choice environ­
ments. There are no universal prescriptions for efficie, t and equitable 
resource management. 

NOTES 

1. Useful historical perspective on current privatization efforts in other parts 
of the world is offered by the English case. Cromwell's success at rallying popular 
support early in the English Civil War was based in part on the strenuous 
objections of commoners to the enclosure of wetlands or "fens" that provided rich 
hunting and fishing resources. The king had financed groups, called "adven­
turers," to enclose and drain these open meadows, in return for which one-quarter 
to one-half of the lands was granted as private preserves. The result was to provoke 
riots, which Cromwell exploited in organizing a base of opposition to royal 
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authority. This pattern was repeated throughout the English enclosure movement.
A similar process of land acquisition in the North of England and in Ireland can be 
seen as a partial cause of the "Irish problem" (see Darby 1940; Albright 1955; Fraser
1973, 73-77). A recent comparison of the English experience with that of herders inthe Andes of South America is provided by Campbell and Godoy in Chapter 5 of 
this book. 

2. This is the argument described by Rawls (1971) in his analysis of the"original position," in which players in a game of decision making under uncer­tainty must formulate rules about the distribution of primary resources. The result
of a high level of risk aversion is that equality is favored, together with a stipulation
(the "difference principle") that inequality must favor those who find themselves 
worst off. This logic is also the foundation for a variety of real-world voluntary
associations, including volunteer fire departments, in which the possibility that 
one agent might face disaster is mitigated by a joint contract of mutual aid. In
addition, there are numerous historical examples from seventh- to twelff h-century
Europe of feudal institutional arrangements driven by what Duby (1974) terms les 
gen&osits ncessaires. 

3. North and Thomas, for example, describe the economic state of tradi­tional societies as one in which "Itihe natural resources, whether the animals to be
hunted or vegetation to be gathered, were initially held as common property This 
type of property right implies free access by all to the resource" (1977, 234). 

4. The logic underlying this argument in the "tragedy of the commons"
parable (G. Hardin 1968) is formally explicated by Muhsam (1977). The errors,logical and otherwise, of the parable are increasingly recognized by economists. 
Dasgupta, in an examination of its impact on resource management, observes that
"it would be difficult to locate another passage of comparable length and fame 
containing as many errors" (1982, 13). 

5. Axelrod (1984), Taylor (1976), and R. Hardin (1982) have shown thatcooperation is consistent with self-interested behavior, even inside the MPD
framework, if repeated plays are allowed. Repeating the game opens the door toexpectations of others' behavior. The conditions for cooperation then turn onwhether the players are sufficiently forward-looking to formulate a "tit-for-tat"
rule, motivated by expectations of others' cooperation and fear of retaliation in the 
case of noncooperation. Similarly, Sugden (1982, 1984) has noted that a "principle
of reciprocity" may operate in actual situations of collective choice. This principle
does not say that one must always contribute or cooperate, but that one must not
free ride while others are contributing. The individual villager has obligations tothe group from whose efforts he derives benefits. The model of 2ciprocity that
Sugden develops is based on commitment to a rule of behavior, conditional on the
expectation that a sufficiently large group of others also will adhere to it. This is the 
same concept as the "critical mass" discussed earlier. 

6. Sugden (1984) and Runge (1981) emphasize that (1)equilibrium exists, (2)
it is not unique, (3) one equilibrium is Pareto-efficient, and (4) other equilibria
involve undersupply of the collective good. 

7. Maintaining rules or norms such as common property may generate
second-order collective-action problems. However, the rewards and punishments
underlying property institutions, once in place, may be less susceptible todefection because the costs of sanction are small in relation to the benefits of
maintaining the rule. Naturally, these rules can, and do, break down. 
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Analyzing the Commons: 
A Framework 

Ronald J.Oakerson 

My subject can be stated as a riddle: How are forests, fishing grounds,
pastures, parks, groundwater supplies, and public highways all alike? 
Answer: Each one is typically a commons, a natural resource (or a durable 
facility of human design and construction) that is shared by a community
of producers or consumers. The list of shared resources and facilities is 
both long and diverse. The commons can have a fixed location (like a
woodlot) or it can occur as a "fugitive" resource (like fish and wildlife).
The commons can be renewable (grasslands), or not (oil pools). Some cases 
(oceans, the atmosphere) are indivisible over large areas, so that they
cannot feasibly be divided and organized as separate parcels of private
property; other cases (small pastures) are organized as commons by social 
preference. While patterns of orgar, i4.tion vary across continents and 
cultures, the key problem remains the same: how to coordinate use by
numerous individuals in order to obtain an optimal rate of production or 
consumption overall.' 

The commons can be distinguished from both public goods and 
private goods, though it shares some attributes of each. Pure public goods 
can be used by any number of consumers because, like the light from a 
street lamp, such goods are consumed collectively. Although the street 
itself can become crowded, the rate of consumption of the lamplight is
independent of the number of consumers and of the particular use 
individuals make of the good (walking, jogging, motoring, or dancing in
the streets). By contrast, private goods are individually consumed; what one 
individual consumes is either used up or becomes (at least temporarily) 
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unavailable to others. Like pure public goods, the commons is shared, 
and unlike private goods, it either cannot be or is not (for any of a number 
of reasons) divided among separate consumers. Yet like the use of private 
goods, the use of the commons is characterized by individual consumers 
who appropriate a portion of the flow of benefits (farmers pump water, 
cows eat grass) and make that portion unavailable to others. In the case of 
a resource commons, individuals actually extract private goods from the 
resource. Unlike pure public goods, the commons cannot be shared 
without limit. 

The commons is like a factory that produces, not a series of differenti­
ated products, but a stream or pool of undifferentiated "product" from 
which individuals take a portion for their use-hence the term "common­
pool resource," preferred by some analysts and equivalent to "the com­
mons." Unlike what goes on in a factory, however, appropriation here 
affects production, or more precisely, the rate at which individuals appro­
priate affects the rate at which the resource can produce or replenish a 
supply. Without coordination, individuals may in the aggregate use too 
much too fast, causing the rate of production to fall. Sharing without 
collective consumption-the commons situation-requires restraint, 
which in turn depends on coordination among users. Otherwise, individ­
uals continue to consume without regard to the diminishing marginal 
product of the commons as a whole. 

Even if aggregate use is suboptimal, difficulties are often not noticed 
until there is some significant change in the pattern or level of use, and 
declining yields begin to reduce the size of the shares available to 
individuals. If a community of users is unable to work through existing 
arrangements to respond appropriately to changes, destructive competi­
tion or conflict may follow. Resource depletion (or degradation of facilities) 
results-the outcome characterized by Garrett Hardin (1968) as the 
"tragedy of the commons." In specific cases, the consequences may be soil 
erosion, overgrazing, diminishing fish harvests, disappearing species, 
shrinking forests, or impassable roads. 

In this chapter, I present a conceptual framework that can be used to 
collect information about the commons and analyze it across a variety of 
resources and facilities. Such a framework must be specific enough to offer 
guidance in the field, yet general enough to permit application to widely 
variable situations. The trick is to develop concepts that identify key 
attributes shared broadly by the commons in its many manifestations and 
that take on different values from one circumstance to another. This allows 
a systematic approach to the study of a phenomenon that has great 
variation. Relationships among variables need to be specified in ways that 
allow one to diagnose what is wrong and why in particular situations. On 
such a basis, potential solutions can be offered. 
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Four Types of Attributes 

The framework distinguishes four sets of attributes or variables that can be
used to describe a commons: (1) the physical attributes of the specific
resource or facility and the technology used to appropriate its yield; (2) the
decision-making arrangements (organization and rules) that govern rela­
tionships among users, as well as relevant others; (3) the mutual choice of
strategies and consequent patterns of interaction among decision makers;
and (4) outcomes or consequences (V.Ostrom 1974, 55; Oakerson 1981, 81).
Each set of attributes is related systematically to the others. The plan of
discussion is, first, to introduce each of the four types of attributes and
examine tile relationships in the framework among them. I will then 
suggest ways of applying the framework for both diagnostic and prescrip­
tive purposes, as well as for applying it iteratively to understand the 
impact of technological and institutional change and adaptation.

The framework is no more than a bare-bones representation of the 
commons in its essentials. 2 It is intended to identify four types of factors,
related in specifiable, limited ways, that can be assumed always to operate
with respect to the commons. It should not be construed as a fully
specified causal model that includes all relevant variables and relation­
ships in every case. Although not a model to feed data into and crank out
predictions from, the framework is a heuristic tool for thinking through
the logic of a situation and considering alternative possibilities. It can be
elaborated in particular cases to whatever level of complexity and com­
pleteness may be desired. 

Physical and Technical Attributes 
Problems of the commons are rooted in constraints given in nature or
inherent in available technology. The analytic interest in physical resource
properties and technology stems mainly from three considerations: (1)the
relative capacity of the resource base to support multiple users at the same
time without one interfering with another or diminishing the aggregate
level of benefit (the yield of a resource) available to the group; (2) the

degree to which (or relative ease the commons
with which) permits
exclusion of individual users, limiting access to the resource or facility;
and (3) the physical boundaries of the commons, which determine the
minimal scale on which effective coordination can occur. Each of these 
concerns is addressed below by introducing a relevant economic concept. 

Jointness. The concept of jointness was originally introduced to define a"pure public good" (Samuelson 1954). Jointness means that one person's 
use does not subtract from the use of others. The opposite case is one in 
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which a single individual fully consumes (and destroys) a good. As a 
variable, jointness refers to degrees of nonsubtractability (V.Ostrom and 
E. Ostrom 1978), that is, the degree to which more than a single consumer 
can make use of the same good. The idea ordinarily refers to simultaneous 
use, but can also include serial use. "Impure" public goods are those in 
which jointness is limited by congestion. Once a threshold is crossed, 
individual users begin to subtract from one another's beneficial use. 

The idea of subtractability can be applied to the commons in two 
ways. First, any user of the commons subtracts from a flow of benefits; 
what one appropriates, whether gallons of water or blades of grass, is 
unavailable to others. Second, cumulative use by many individuals will 
eventually subtract from the total yield of the commons over time-from 
the iate at which a groundwater basin produces water or a pasture 
produces fodder. It is the second type of subtractability, which reduces the 
capacity of a resource to generate benefits, that gives rise to the distinctive 
problem of the commons. In this sense, the commons exhibits partial 
subtractability, and the threshold at which use becomes subtractive varies 
from one situation to another. Each individual user is potentially capable 
of subtracting from the welfare of other users; but, within limits, all users 
can derive benefits jointly. 

The analysis of a commons, therefore, should specify as precisely as 
possible the "limiting conditions" that pertain to natural replenishment or 
maintenance of the resource. Physical limits established by nature or 
technology provide critical information for devising rules to maintain 
jointly beneficial use, such as grazing limits in a common pasture, 
trapping limits in a lobstery, and weight limits on a highway. By having 
reference to such legal rules, it is possible to introduce a modified concept 
of jointness, so that one person's lawful use does not subtract from the 
lawful use of others (Oakerson 1981). Thus, resource sharing can be 
efficient even in the absence of collective consumption (that is, of physical 
nonsubtractability), provided that rules based on limiting conditions 
inherent in the nature of the resource are implemented. 

Exclusion. The "exclusion principle," also used by economists to differen­
tiate private goods from public goods (Musgrave 1959), ordinarily refers to 
the ability of sellers to exclude potential buyers from goods and services 
unless they pay a stipulated price. The concept can be broadened some­
what to include the question of access to any type of good, including the 
commons. The opposite of exclusion is complete openness-unlimited 
access. Although an organized commons need not be characterized by 
open access (Runge 1981), the commons always has an access-control 
problem to some degree. As a variable, the degree of exclusion (or access 
control) attainable depends on both the physical nature of a resource (or 
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design of a facility) and available technology. Historically, for example, 
open range was difficult and expensive to fence, but the development of 
barbed wire to a great extent overcame this limitation. 

At this point in the analysis, one is interested not in an exclusion or 
nonexclusion policy, but rather in excludability, that is, the limiting 
conditions that apply to the possibility of exclusion as established by 
nature or technology. Two types of exclusion can be distinguished: (1) 
access may be fully regulated on an individual basis, or (2) it may be 
partially regulated and applied only to those outside the immediate 
community. This distinction is related to the potential exposure of the 
commons to increases in demand. Within a definite community of users, 
increases in aggregate demand derive mainly from expanded operations. 
If there is open access, howeve, increases in the number of users can also 
contribute to an increase in total demand on the resource. 

Indivisibility. Is the commons divisible? Could the physical resource or 
facility feasibly be divided among private property holders? What would 
be the costs of doing so? If the commons is not divisible, what boundary 
conditions apply to its regulation? On what scale would regulation have to 
occur to be effective? The relative i-divisibility of a commons is mainly a 
question of scale, determined by specifyiig ti.e physical boundaries 
within which the commons cannot be divided without significantly 
impairing its management potential or production value. 

Physical boundaries having to do with divisibility of the resuurce 
derive from nature or technology and should not be confused with legal 
boundaries, that is, boundaries imposed by rule. Consider the example of 
a groundwater basin. Groundwater occurs in underground aquifers that 
have fairly definite physical boundaries. The legal boundaries of a juris­
dictional unit formed to deal with a groundwater problem may or may not 
correspond to the physical boundaries of the resource. Other types of the 
commons may have less definite physical boundaries; nonetheless, it still 
may be possible to assign geographic boundaries based physicalon or 
technical attributes. The western range in the United States, for example, 
might superficially be viewed as a single resource; but variations in 
weather and soil conditions prompt the "division" or partitioning of the 
range into much smaller units for management purpcses. 

An analysis of the commons must posit some set of boundary 
conditions, even if the physical boundaries are somewhat ambiguous. If 
the boundaries chosen for the purposes of analysis are too small, then 
relevant aspects of the problem will be left outside; if the boundaries are 
too large, then multiple problems may be confounded. Although the 
precise boundary may be somewhat arbitrary, the relevant question is 
whether it lies within an acceptable range for the purpose of analysis. 
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In some cases, the resource is technically divisible into relatively small 
parcels, and the commons exists by human design alone without refer­
ence to natural or technological constraints. Still, there may be underlying 
economic or cultural reasons for the treatment of a divisible resource as a 
commons. Other parts of the analysis must take cognizance of these 
reasons as relevant to the design of decision-making arrangements,
including the possibility of converting the commons to private property. 
There is nothing in this analytic framework, however, to suggest that 
divisibility necessarily implies that privatization is the wisest solution. 

Decision-Making Arrangements 

The second set of attributes in the framework consists of rules-those 
rules that structure individual and collective choices with respect to the 
commons as defined by the first set of attributes. These arrangements may
also be thought of as "organizational" or "institutional." The designation 
used here is intended to convey a very broad set of arrangements that are 
not coifined to any single "organization" or "institution." Daniel W. 
Bromley (1989) refers to "resource regimes." In such regimes, several 
discrete institutions or organizations are generally implicated in the 
management or mismanagement of a commons. 

In general, decision-making arrangements are defined by authority 
relationships that specify who decides what in relation to whom. In the 
discussion below, decision-making arrangements are sorted into three 
subsets: (1)"operational rules" that regulate use of the commons; (2) rules 
that establish "conditions of collective choice" within the group most 
immediately involved with the commons; and (3) "external arrange­
ments," those decision structures outside the immediate group that 
impinge on how the commons is organized and used. Operational rules 
are nested in collective-choice rules, which are nested in external arrange­
ments. At least three different levels of analysis are possible with respect 
to the organization of the commons. 

Operational rules. Various types of rules can serve to limit user behavior 
in the interest of maintaining the yield of the commons. Alternative 
patterns of use should be evaluated for the degree to which each subtracts 
from the flow of the resource. Some uses have the potential to drive other 
uses out, quickly exhaust the resource, or both. Such highly subtractive 
behavior may therefore be disallowed. Less subtractive patterns of use can 
also, cumulatively, diminish the yield of the commons. Limits may 
therefore be imposed on both duration and type of use, as well as on the 
amount of the resource flow that can be appropriated during a time 
period. If more than one use is made of a commons, operational rules 
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need to take into account the relationships among uses. Some types of use 
may be compatible; others, sharply conflicting. At times a commons is 
physically partitioned for different uses without being divided into 
separate parcels of property; the effect is to segregate users while retain­
ing joint use. Use can also be time-partitioned, reflecting conditions of 
seasonality or potential congestion. 

Conditions of collective choice. Operational rules derive from collective 
choices that are also rule-ordered. Rules that establish conditions of 
collective choice to allow a group of appropriators to manage their 
commons can be understood as a"common-property" arrangement. Indi­
viduals are no longer entirely free to decide for themselves how to make 
use of the commons, as in a private property arrangement, but participate
in a process of collective choice that sets limits on individual use. In one 
degree or another, the rights of individual ownership give way to rights of 
common ownership. Common-property arrangements protect individual 
shares in the yield of the commons, and thus also provide an institutional 
foundation for protecting the total yield of the commons. 

Four different relationships affect the conditions of collective choice: 
(1) the capacity of individuals to make decisions solely on the basis of 
personal discretion in matters of concern to others, perhaps preempting
action by others or initiating an action that creates costs of opposition for 
others; (2) the availability of potential sources of remedy to individuals 
adversely affected by others; (3) the capacity of an affected population to 
relax the market rule of willing consent and make a collective decision 
binding on all relevant individuals; and (4) the presence of potential veto 
positions in any process of collective decision making-opportunities for 
any one individual or group to say no. 

This portion of the analysis addresses a series of questions: Is 
coordination purely voluntary? If not, what proportion of the community 
must agree before a course of action may be adopted? Ifadopted, is the 
course of action enforceable? How are enforcement actions undertaken? 
In what forum can disputes be settled and on what legal grounds? To 
what extent are collective choice and enforcement dependent on the 
exercise of authority by more inclusive units of government? Are these 
more inclusive units local, regional, or national? 

In a common-property arrangement, a limited set of individuals has 
use rights, but ownership is in some sense vested in the group, which thus 
acquires the power to regulate the commons and to exclude others. 3 

"Entry" and "exit" rules (for which see E. Ostrom 1986) are concerned 
with exclusion and seek to regulate access to the commons. In a broad 
sense, this set of rules includes qualifications for participation in a 
community of users (entry) and whether membership in an organization 
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of users is compulsory (exit); it thus affects conditions of collective choice. 
"Boundary" rules, closely related to entry and exit rules, determin? the 
legal domain of a collective decision-making arrangement. Any organiza­
tional arrangement for governing a commons must stipulate set ofa 
jurisdictional boundaries. These boundary rules, however, may or may not 
be congruent with the underlying boundary conditions determined by the 
technical and physical nature of the resource. 

A number of variations in common-property arrangements can be 
found. Depending on the particular arrangement and its relationship with 
more inclusive legal arrangements in the larger community, common 
property may or may not include the ability of users to transfer ownership 
and thus derive a joint return on their investment. Alternatively, individ­
uals may have private rights to make use of the commons, and thus to 
exclude others, but not have the power as a group to regulate the 
commons, except on the basis of willing consent. Such individuals may, 
however, be vested with rights that protect them from injury caused by 
others' use of the commons. Remedies may be available through such 
"third-party" arrangements as courts. Another possibility is the creation 
of some form of collective organization in addition to private property 
rights that endows the group with regulatory authority. This is another 
way of allowing a community of users to make collective choices, without 
the willing consLnt of each party, that establish limits on individual use. 
Common-property arrangements should be distinguished from general 
public or government ownership, which vests control of the commons in 
government agencies rather than in the communities directly affected. 

External arrangements. Decision-making arrangements external to the 
community are also relevant in most cases, but the connection varies 
widely. Some external arrangements may be mainly constitutional, estab­
lishing the capability of the community of users to engage in local 
collective choice. For example, the State of California has enacted enabling 
legislation that allows private property owners to form special districts to 
manage groundwater supplies. At the other extreme, a community may 
be substantially dependent on external decision makers for the legislation 
and enforcement of operational rules, replacing common property ar­
rangements with control by external officers. In this case, external arrange­
ments are bureaucratic in nature, characterized by some combination of 
central rule making and field officer discretion. In addition, third-party 
arrangements may also be available externally to resolve disputes between 
users. Courts of law fall into this category, but so do such other arrange­
ments as a bureaucratic hearing officer or a traditional local chief in areas 
with a tribal history. Finally, market arrangements external to the 
commons may be relevant in establishing economic parameters within 
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which management of the commons can be undertaken. If there were no 
market in land, for example, the effect on those who use common land for
grazing or agriculture would be different from what it would be if land 
were also available on the private market. 

Patterns of Interaction 

Rules, as everyone is aware, do not guarantee the emergence of a
particular pattern of behavior. Between rules and observed behavior, lie 
the unobserved mental calculations of individuals who make choices.
Individuals choose strategies for relating to one another and to the 
commons. Patterns of interaction result directly from the mutual choice of
strategies by the members of a group. Given the physical features of the 
commons and the characteristics of the relevant technology, on the one
hand, as well as the decision-making arrangements available to govern its 
use, on the other, individuals make choices, from which there emerges 
some pattern of interaction. 

Although individual choices can be understood in terms of a compari­
son of the costs and benefits of alternative actions, these economic 
concepts remain abstract until related to the particular circumstances of
individuals. As experienced by individuals, a "cost" is any perceived
obstacle to the choice of some alternative (Buchanan 1969). Conversely, a
"benefit" is any perceived inducenient to choose one alternative over 
another. Individual choices are conditioned by a mental image of obstacles 
and inducements in a relevant environment. The resulting incentives to act 
or not to act in various ways may be relatively strong or weak. 

Important elements of individual behavior on the commons are 
interdependent (Runge 1981). How others are expected to behave creates 
obstacles and inducements for each individual. Several possible strategies 
are of interest. One is a free-rider strategy When others propose a course 
of action, an individual says, "You go ahead, b-.it I'm not interested." If the 
others do go ahead, the free-rider strategy is successful, at least in the 
short run. Whether a single free rider can undermine a collective effort 
depends on the subtractivencss of that individual's use of the commons. 
Alternatively, an individual may choose a cooperative strategy, continuing
to contribute to a joint undertaking as long as others also continue. The 
mutual choice of cooperative strategies leads to a general pattern of 
reciprocity. 

reciprocity among group members has an interesting structure.
Individuals contribute (through mutual action or mutual forbearance) to 
one another's welfare, but withnut an imrediate quid pro quo as in
exchange relationships (Oakerson 1988; Boulding 1972). On the commons, 
an individual must practice restraint when the beneficiaries of his or her 
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restraint consist mainly of others. At the same time, each individual draws 
the larger benefit, not from his or her own act of restraint, but from the 
restraint practiced by others. Individuals can agree to a pattern of mutual 
restraint, and mutually enforce such a pattern, but they cannot trade one 
act of restraint for another the way that individuals exchange commodities. 
The quid pro quo that regulates an exchange relationship is unavailable to 
regulate reciprocity. Yet only through a pattern of reciprocity can individ­
uals realize the joint benefit of mutual restraint. Instead of a quid pro quo,
reciprocity depends on mutual expectations of future positive perfor­
mance. While exchange is based on ex ante conditions (that is, an exchange
does not occur until certain conditions are met on both sides), reciprocity 
is subject to ex post conditions (that is, to conditions that are met following 
one's contribution to a joint ul_ 'ertaking), as individuals learn what to 
expect from one another. What is ordinarily called "collective action" can 
be understood as n-person reciprocity-the reciprocal interaction of 
individuals who jointly contribute to a common effort. 

Free-riding behavior erodes reciprocity. Initially, one individual may 
choose not to contribute with the expectation that others will continue as 
before. The prospect of "riding free" on the contributions of others can be 
a substantial inducement. But, as we saw in Chapter 2, an even stronger
obstacle to the choice of a cooperative strategy is a lack of assurance that 
others will do likewise. The organizational challenge is to sustain mutual 
choices of cooperative strategies among a sufficient number to sustain the 
yield of the commons. 

Collective decision-making arrangements are designed to alter the 
structure of obstacles and inducements that individuals otherwise would 
face. However, any assignment of decision-making capabilities simply 
sets parameters within which individuals choose strategies. While coop­
eration and noncooperation among users are the first-order strategies of 
interest, there are also second-order strategies that affect first-order 
choices. Within the community of users, for example, successful collective 
action may depend on the degree to which individuals are willing and 
able to monitor one another's behavior in order to hold each other 
accountable to shared standards of conduct. If decision-making arrange­
ments provide for the enforcement of rules and application of sanctions, 
then the choice of enforcement strategies by officials is often critical. A 
variety of decision makers, from bureaucrats to judges, may play a role. 

If reciprocity erodes, and is ultimately abandoned, mutually destruc­
tive competition or conflict follows. Users of the commons may try to 
drive one another out to preclude mutually subtractive use. Or they may 
engage in a competitive race to exploit the commons without regard to an 
optimal rate of use. At this stage, the relevant second-order strategies may
include concealment, deceit, intimidation, threats, and violence. Range 
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wars observed in the settlement of the western United States are 
illustrative. 

Outcomes 

Patterns of interaction produce physical outcomes subject to human 
evaluation. To supply information for this fourth set of attributes in the
framework, the analyst is required to (1)stipulate the use of evaluative 
criteria and (2) search for consequences that affect users of the commons 
(and others involved) in accordance with these criteria. The study of 
consequences is necessarily value laden. To distinguish relevant conse­
quences, the analyst must draw on evaluative criteria such as, most
commonly, conceptions of efficiency and equity. But these abstractions 
have to be converted into operational measures of value in order to be used 
to appraise specific outcomes. 

Considerations of efficiency in the use of commons have to do with
the overall rate of use. Technical and physical attributes of the commons
indicate some optimal rate. Aggregate overuse, such as placing too many
animals on a common pasture or withdrawing too much water from a
groundwater basin, eventually reduces the total yield, leaving each user
with a smaller share. Accelerating overuse can deplete resources or 
destroy facilities, leaving everyone with a zero share. Inefficiency ;s also 
present, however, if the resource or facility is underutilized: a closed 
commons can be inefficient, just as can an open commons. A plan of
regulation should be evaluated in terms of the value of uses foregone
compared to the value of uses retained. 

To conclude that there is inefficiency in the use of the commons, in
principle one can apply the test of Pareto optimality: If at least one person
could be made better off, and no one worse off, by a modification in the 
use of the commons, then present outcomes are inefficient; conversely, the
proposed change is efficient. Often, however, it is not possible to do the
precise technical and economic calculations necessary to determine 
whether aggregate use of the commons is optimal (that is, whether no
further improvement is possible). Less information is needed to determine 
whether the current resource yield is being maintained with a given level 
of extraction than whether the current yield could be economically
increased. Furthermore, some degiee of suboptimal use may actually be 
efficient when the costs of obtaining collective action are taken into 
account. An emphasis can be placed on identifying Pareto-efficient 
changes, that is, improvements in efficiency, rather than on identifying a
Pareto-optimal condition from which no further improvement is possible.
Information requirements-and perhaps the costs of obtaining collective 
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action-are somewhat reduced by seeking amelioration rather than opti­
mization per se. 

Inefficiency on the commons is apt to be closely associated with 
inequity. The basic equity issue is distributive, not redistributive: Are 
individuals getting a reasonable and fair return on their contribution to a 
collective undertaking that regulates behavior? The presence of inequities 
may lead to tile collapse of reciprocity, resulting in less efficient use. 
Equity problems are apt to be aggravated by asymmetries among users, 
which create opportunities for some to benefit at others' expense. This, in 
turn, can lead to costly conflict where all parties lose. Such situations may 
still admit of Pareto-efficient change. In any event, Pareto-efficient 
changes satisfy a minimal standard of fairness: they do no harm. Measur­
ing equity, however, is even more difficult than measuring efficiency, often 
compelling a reliance ol rough-and-ready indicators, such as whether 
most members of tile commons community seem to be relatively satisfied 
with existing arrangements. Other questions that arise from considera­
tions of equity include the possibility of arbitrary exclusion from the 
commons, and selective enforcement of rules. Corruption and abuse of 
authority may also contribute to inequities. 

Relationships 

All instances of the commons have characteristics that can be sorted 
among the four types of attributes considered above: (1) physical attri­
butes and technology, (2) decision-making arrangements, (3) patterns of 
interaction, and (4) outcomes. The purpose of dissecting the commons in 
this manner is to examine relationships among these four bundles of 
variables. Having collected and sorted the data, these relationships be­
come the principal focus of study. 

Figure 3.1 depicts the framework, showing how each set of attributes 
relates to the others. Both physical and technological attributes of the 
commons and the decision-making arrangements affect patterns of inter­
action, which combine with physical and technological attributes to 
produce outcomes. Solid lines a and b represent weak causal connections, 
weak in the sense that individual behavior is constrainec2, but not 
determined, by either the physical world or by rules. Solid lines c and d 
represent stronger causal relationships because human discretion is not 
involved as a dependent variable. 

The technical and physical characteristics of the commons affect 
outcomes in two ways. One path leads through patterns of interaction. 
The other affects outcomes directly, independently of human choice. 
Physical and technological attributes are "hard" constraints. If ignored in 
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FIGURE 3.1 
A Framework for Analyzing the Commons 
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the process of choice, physical and technical constraints still affect 
outcomes. Decision-making arrangements, on the other hand, have no 
effect on outcomes independently of human choice and interaction. 
Institutions are "soft" constraints, made operative only through human 
knowledge, choice, and action. Rules exist in the realm of language,
whether written or unwritten. Decision-making arrangements, therefore,
need to be comprehended as commonly understood and applied by the 
relevant community of decision makers. 

A good example that highlights the way in which the physical nature 
of a resource affects individual strategies and social interaction is found in 
the case of Maine inshore lobster fisheries (Acheson 1975; Wilson 1977).
Unlike schooling fish, the sedentary lobster inhabits small inshore areas. 
Thus, the fishing area is easily accessible and can be monitored daily by
the community of fishermen. Lobster traps are marked by each fisherman 
in distinctive colors, so small communities of fishermen can define and 
monitor exclusive fishing areas. Fishermen from outside the community 
may lose their gear, but within the community mutual forbearance allows 
"locals" to leave their gear safely. This pattern of interaction allows the 
community to control access to the commons. Decision-making arrange­
ments within the community are entirely voluntary. Those outside the 
community have no effective recourse to gain access. The physical nature 
of the resource sets the relatively small set of boundaries that defines each 
inshore area and makes it possible to exclude individual fishermen. Joint 



54 Ronald Oakerson 

use is feasible as long as fishermen are willing to act with mutual 
forbearance. 

The use of public roads for hauling coal from mine to rail in eastern 
Kentucky (Oakerson 1981) provides an example that highlights how the 
distribution of decision-making capabilities between local officials and (in 
this case) state officials can affect the mutual choice of strategies. Al­
though usually considered public goods when they are publicly provided, 
roads have the characteristics of the commons once provision has been 
made. Organizing the joint use and maintenance of roads is like organiz­
ing the use of a groundwater supply or any other commons. In the case of 
roads, excessive use includes hauling loads that exceed the weight­
bearing capacity of the road surface and base. Rural highway develop­
ment, provision, and maintenance in Kentucky is largely a state 
government responsibility; but the application of criminal sanctions 
against violators of state-prescribed weight limits is in the hands of locally 
elected judges in each county. Local judges have allowed coal haulers and 
mine operators to sustain noncompliant, free-rider strategies, hauling 
loads that often destroy state highways. The efforts of the state highway 
department to induce cooperation from local judges by withholding 
maintenance from all coalfield highways in eastern Kentucky proved not 
to be a politically feasible strategy because ordinary users were affected 
jointly with coal haulers. State highway officials, nevertheless, were able 
to reduce maintenance efforts on selected coal-haul routes as an economy 
measure. This strategy sometimes induced limited maintenance of public 
roads by mine operators, but did not affect the basic choice of strategy by 
coal haulers to carry overweight loads. The overall result was a system 
of public coal-haul roads subject to a combination of overuse and 
undermaintenance. 

To use the framework as a diagnostic tool, an analyst works backward 
through the relationships. Initial inquiry focuses on outcomes: What is 
happening to the commons and to its community of users? Are individ­
uals investing more and obtaining less from the commons? Are yields 
declining as effort is increasing? If so, the next question is why. A first­
order answer can be obtained by examining patterns of interaction among 
resource users. Are members of the community competing with one 
another to maximize their individual "take" from the commons? Are there 
asymmetries among users that allow some to "raid" the resource and then 
move on? The inquiry cannot stop, however, with patterns of interaction. 
The question of why recurs. Second-order answers depend -, how 
physical and technical properties of the commons, together with decision­
making arrangements, jointly affect patterns of interaction. What con­
straints and opportunities are inherent in the physical nature of the 
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resource and the technology available to appropriate its yield? What 
opportunities do the operational rules attempt to foreclose? What are the 
incentives of users to comply with, and of officials to enforce, operational 
rules? Do collective-choice rules allow the considcration of alternative 
operational rules? Do external arrangements allow for modifying the rules 
that define conditions of collective choice? 

Outcomes disclose the effect of a difficulty that is manifested behav­
iorally in patterns ot interaction. The source of the difficulty, however, lies 
in a !ickor congruence boween the first two sets of attributes: a mismatch 
between the technical and physical nature of a commons and the decision­
making arrangements used to govern its This is the relationshipuse. 

labeled e in Figure 3.1. 
 The dashed line is used to represent a noncausal 
association that exists, if at all, by human design. The lack of a good "fit" 
between these two elements in the framework creates the potential for a 
perverse structure of incentives-obstacles and inducements-leading 
individuals into counterproductive patterns of interaction that generate 
undesirable outcomes. 

Incongruence between the first two sets of attributes-between the 
physical world and the institutional world-may first show itself in a lack 
of fit between operational rules and the corresponding technical and 
physical attributes of the commons. Use rules should closely match the 
limiting conditions that bear on maintaining the yield of the commons; 
entry and exit rules must be related to excludability, that is, to the limiting
conditions of exclusion; boundary rules ought to reflect those limiting 
conditions that bear on the appropriate geographic domain of regulation.
If efforts to adapt operational rules to technical and physical attributes 
have failed, and there is a general understanding in the relevant commu­
nity of the relationships between attributes of the commons and specific 
operational rules, the problem may lie with the rules that define condi­
tions of collective choice. Further, if efforts to adjust the conditions of 
collective choice in the community have failed, the difficulty may lie with 
external arrangements. 

Having diagnosed problematic conditions by working backward 
through the framework, one can turn to questions of design: how to 
modify patterns of interaction by adjusting decision-making arrange­
ments to better fit the particular nature of the commons. Design requires 
an analyst to work prospectively, forward through the framework. What 
do key features of the technical and physical attributes require of opera­
tional rules and conditions of collective choice? What adjustments might 
be made in external decision-making arrangements? How would these 
institutional changes affect the structure of incentives that face decision 
makers? What choice of strategies, and resultant patterns of interaction, 
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would the analyst anticipate? How ,. ould anticipated patterns of interac­
tion affect users of the commons and others? 

Dynamic Applications 

In the short-run analysis undertaken for a diagnostic purpose, both the 
physical-technical attributes of the commons and decision-making ar­
rangements are assumed to be unchanging. A prescriptive or long-run
analysis, however, must allow for change in both sets of variables. One 
way to introduce a longer time horizon into the analysis is to apply the 
framework iteratively. The framework is used to record and describe 
changes at successive points in time. This approach treats institutional 
change as exogenous; the aim is simply to understand how a series of 
changes in technology or decision-making arrangements affects patterns
of interaction and outcomes. Viewing change as exogenous, however, does 
not help to explain how change comes about. The effort to understand 
institutional change raises new issues. What incentives promote invest­
ment in technology? What opportunities are present for learning the 
consequences of actions? 

In order to aid in understanding institutional change, the framework 
can be modified by adding a set of long-term relationships, shown by the 
broken lines in Figure 3.2.4 Outcomes can affect patterns of interaction 
insofar as a process of lea. . ,g occurs, causing individuals to modify their 
strategies. Instead of conanuing to produce outcomes on the basis of 

FIGURE 3.2 
A Dynamic Framework 
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decision-making arrangements as given, individuals may attempt to 
modify those arrangements to produce better outcomes. Similarly, indi­
viduals may invest in technological innovation that would change the 
technical and physical attributes of the commons. The latter may also 
change over time as an indirect result of strategies pursued in securing 
outcomes; this is easily seen if prevailing patterns of interaction result 
eventually in the destruction of a resource. 

Conclusion 

The purpose of the framework presented here is to aid in the collection 
and assimilation of case-by-case analyses. The ability to observe regu­
larities across many different cases depends on the use of a consistent 
framework. Some method is needed to array information into meaningful 
sets in order to examine relevant relationships in a particular case. Use of a 
consistent method by a community of scholars enhances the compara­
bility of separate case studies. As scholars use and apply a framework,
and share ideas, the framework, too, becomes the subject of change­
elaboration or modification-in view of experience.

This book is a first step in that direction. The framework was adopted
by the Panel on Common Property Resource Management, organized by
the Board on Science and Technology for International Development
(BOSTID) at the National Research Council, and used to organize the 
presentation of twenty case studies at an international conference held at 
Annapolis, Maryland, in 1985 (National Research Council 1986). The cases 
in the present volume, selected from those presented at the Annapolis
conference, represent applications of the framework from which one 
might learn something about its limits and possibilities, as well as 
something about the commois. Others have used the framework, or a 
related version, in studies undertaken since the conference (Blaikie and 
Brookfield 1987; Tang 1992). 

A great deal more work remains to be done. It is important that the 
collection of cases begun in Annapolis go forward in ways that permit
systematic comparisons. There is much more to be learned about the 
varieties of collective decision-making arrangements, or resource regimes,
developed by communities that depend on the commons in one or another 
form, and, especially, about how these arrangements are nested within 
the larger set of social and political arrangements found in all societies. 
Whether communities are to continue managing their commons suc­
cessfully, or learn how to succeed if they have failed, depends on the base 
of knowledge we can build. 
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NOTES 

I would like to thank fellow members of the Panel on Common Property
Resource Management, National Research Council, as well as the other partici­
pants in the Annapolis conference, for the many rounds of discussions and 
criticism-and editorial work-that contributed to the development and applica­
tion of the framework presented in this chapter. The conference and its resultant 
volumes have been products of an extraordinary team effort from start to finish. I 
am also grateful to Robert Netting, Vincent Ostrom, and Susan Wynne for their 
helpful comments on one or more drafts. For remaining imperfections, I am fully
responsible. 

1. It is important to keep distinct the natural production process of the 
resource system and the production process in which individual users of the 
commons may be engaged. The product or yield of the commons-grass, water,
timber-is often used in the production of a commodity-milk, electric power,
lumber. The commodity producers are resource consumers. Sometimes produc­
tion occurs actually on the commons (as with rangelands) and sometimes not (as
with groundwater). 

2. The generic framework, without specific application to the commons, has 
been developed in a more elaborate way by Kiser and E. Ostrom (1982). 

3. Hardin's "tragedy of the commons" (1968) occurs in a context of unre­
stricted access and thus may or may not apply to a commons, but it does not in 
general apply to a common-property arrangement. 

4. Since the Annapolis conference I have concluded that a multilevel frame­
work is a better way to represent dynamic relationships, as opposed to the 
recursive framework shown in Figure 3.2. At least three levels of analysis are 
needed. First, an operational level of analysis views operational rules as the 
relevant decision-making arrangements, considers inieractions among resource 
users, and evaluates welfare outcomes. This level is nested within a second level of
analysis that treats operational rules as an intermediate outcome and collective 
choice rules as the relevant decision-making arrangement. Both ievels are nested 
within a third level, this one treating collective-choice rules as an intermediate 
outcome and more inclusive or external institutions as relevant decision-making
arrangements. Institutional change at one level is an outcome of patterns of 
interaction at another level. (For a related discussion, see Kiser and E. Ostrom 
1982.) 
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Management of Traditional 
Common Lands (Iriaichi)in

Japan 

Margaret A. McKean 

The centuries-old common lands of traditional Japanese villages are 
particularly worthy of inclusion in our comparative study of common 
property, for several reasons. First, they fall squarely into mostour 
pristine definition of common property: they are common lands with 
identifiable communities of co-owners, as opposed to being vast, open­
access public areas used by all and in essence owned by no one. Second, 
Japanese villages developed elaborate regulations, even written codes, for 
their commons; even a tiny fraction of the many thousands of traditional 
villages offers ample variety on most variables of interest. Third, the 
documentation and historical records allow us to inquire not only into 
formal rules but also into their operation and enforcement, thus offering 
more data than we have in other cases of common-property institutions. 
Fourth, Japanese villages employed threats of ostracism and banishment 
to control social behavior and as ultimate penalties for abusing the 
commons; we therefore find a fascinating resemblance between the sanc­
tions they employed and the concept of exclusion that is so important in 
theories of public goods and property rights used in the study of common 
property' Fifth, from the mid-seventeenth to the mid-nineteenth century, 
Japan closed its ports to trade; as a result Japanese society spent two 
centuries in a conveniently isolated "test tube" uncontaminated by the 
world economy and living within the limitations imposed by nature and 
local technology. This fact may limit the applicability of the Japanese 
experience to less-developed nations today, but it also helps us bring some 
degree of experimental control to the phenomena we want to examine. 

N~'Vow 3 
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Finally, although economic development and tile commercialization of 
agriculture threatened the Japanese commons as they have commons 
elsewhere-causing many villages to abandon traditional self-sufficiency 
in favor of commercial production and even to privatize the Lommons­
thousands of other Japanese villages developed management techniques 
to protect their common lands for centuries without experiencing the 
"tragedy of the commons." 

As late as the 1950s, there were many expanses of common land in 
Japan still being managed collectively without ecological destruction. 
Thus this case offers, in our terms, a successful outcome %Nithinthe rubric 
of common property (that is, without privatization). It may tell us much 
about how what C. Ford Runge, in Chapter 2 of this book, has called the 
assurance problem can be solved so that cooperation among coowners of a 
commons is sustained not merely for decades but for centuries, and thus 
how tragedies of the commons may be averted. 

Emergence of the Commons 

The common lands that we can trace today came into being gradually, 
essentially between the thirteenth and sixteenth centuries, though the 
tradition of the commons may well have begun more than a thousand 
years earlier.2 In cultivating arable land, traditional agriculture in Japan 
relied heavily on the availability of fertilizer, fodder, timber, and other 
products from uncultivated land. Thus there was a need to manage the 
un :ultivated lands and eventually to defi-e property rights to them also. 
The great landholders of the medieval peiod therefore appointed promi­
nent peasants as their officers and agents in each village, empowering 
them to regulate access to uncultivated forests and grasslands, to summon 
corv6e labor, and to govern the irrigation system upon which wet-rice 
agriculture depended. At the outset, these rights were presumed to reside 
in tile landholder, and all the villagers had to petition him through his 
agent for the right to enter the uncultivated lands. 

However, as public order deteriorated, especially from the fourteenth 
ce'tury through the sixteenth, villagers became very concerned with 
communal solidarity to protect themselves from the ravages of war. The 
self-governing medieval villages found most often in central Japan wrote 
their own codes to govern common lands, irrigation, and corv6e labor 
(Troost 1985a, 1985b, 1990, 1991). Peasant-cultivat'rs' rights developed 
more slowly elsewhere, and may not have been secure in many villages 
until the late sixteenth century when national cadastral surveys were 
conducted. These surveys assigned most of the rights to arable land that 
we today consider to be "ownership" to peasants who lived on arkA 
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cultivated that land (Ishii 1980, 61-63). By 1600, when Tokugawa Ieyasu
established the military dictatorship (shogunate) that would control Japan
until 1867, most villages had acquired full ownership of large expanses of 
uncultivated land and clear use rights (perpetual usufruct) to even more 
land; all of these rights were held in common and shared by all the 
villagers. 

The Physical Attributes of the Commons 

Two-thirds of Japan is still occupied by forests and uncultivated mountain 
plains (about 25 million hectares), and approximately half of this land was 
still held and managed in common by rural villages at the end of the 
Tokugawa period in 1867. Even though much of that has been redesig­
nated or sold as public or private property, more than 2.5 million hectares 
of common land remain in Japan today (Watanabe and Nakao 1975, 45-48; 
Kawashima 1979).3 Although Japan now has one of the highest per capita
incomes in the world, the infusion of industrial wealth into rural Japan is a 
very recent development, and in many parts of Japan the commons 
remoined a vital part of the rural economy until the 1950s. 

Using the Commons 

Communities that retained their common land after the Meiji Restoration 
in 1868 continued to use their land in the traditional way. But they also 
developed other methods as their needs changed, especially as subsis­
tence agriculture increasingly gave way to cash crop agriculture and light 
industry. 

The classic type. This type, of course, prevailed during the Tokugawa 
period and was restricted to activities that left the commons essentially in 
its natural state. It involved an investment of labor to harvest natural 
products that were very important in daily life: thatch for roofs, fodder for 
animals, multipurpose bamboo, firewood, charcoal, underbrush and 
fallen leaves, compost, wood for furniture and tools, medicinal herbs, fowl 
and game, and edible wild plants. Those with access rights (whom I shall 
call "co-owners" of the commons) could enter the commons to obtain 
these items either as individuals, or by households, or in groups, and 
eiiher freely or at desig-ated times only, according to the particular set of 
rules devised by that particular village. 

Direct group control. This prohibited access by individuals and was used 
to harvest the commons for cash income; it has been used for the last 
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century to supplement village treasuries. For instance, a village might 
develop rice paddies, dry fields, or fruit orchards on the commons and 
sell the crop for village income. The income earned was either distributed 
among co-owners or plowed back into the next investment in the com­
mons, or some other village project, as needed. 

Divided use. Here, common land is actually divided into pieces for 
individual co-owners to use as they see fit. This is akin to privatizing the 
commons, except that co-owners do not own their allotments, must abide 
by certain limits in their use of the commons (they may not build 
structures on the land, for instance), and are not free to sell their pieces to 
anyone else. 4 Pieces are usually assigned by lot, and reassignments are 
conducted every two or three years to ensure fairness and to prevent the 
commons from degenerating into private property. This method has 
obvious appeal to a community in which the collective decision making 
required in classic or direct group control of the land has become 
cumbersome or time-consuming, or where individual co-owners of the 
commons have widely differing needs for timber, cash income, extra 
paddy land, private vegetable gardens, or natural products. Direct group 
control and divided use of the commons are known to have appeared 
occasionally in the management of Tokugawa and even earlier commons 
in some regions, but these methods of management were probably not 
widespread until the Meiji period. 

Contracted use. The mest modern innovation in common land use in­
volves contracts that are written when villages want to hold onto their 
common land but cannot come up with the labor to maintain it. Here, they 
retain ownership but grant an exploitation lease to another party. 

Most communities that still possess common land combine these 
methods depending on the activity. In certain areas of Japan, the classic 
method has persisted until very recently, particularly in impoverished 
areas that did not attract industry, and where the common lands, often 
substantial in size and ecological diversity, provided a large share of the 
local livelihood. 

Ownership and Managenent of Comninon Land in Three Villages 

The summary of management techniques given below is drawn from 
studies of three villages (Yamanaka, Hirano, and Nagaike, located on the 
poor volcanic soils north of Mount Fuji in Yamanashi Prefecture) that used 
the classic method until after World War II (see Figure 4.1).5 These villages 
are not necessarily typical, but they have been carefully studied and can 
therefore serve as a solid starting point for further research. They also 
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vary in ways that are likely to prove interesting and significant in building
hypotheses about successful management of the commons. 

Yamanaka, Hirano, and Nagaike have diverse common lands: forest 
and grasslands, large and small expanses of commons, and rich produc­
tive lands and relatively poor lands. 6 Moreover, each of these villages 
possesses some common land of its own, some common land shared with 
one or both of the other villages, and access rights to the very large 
expanse of land on Mount Fuji's north slope (Kitafuji) that are shared 
among a total of eleven villages. 

The villages themseives also vary. Hirano is old and wealthy, nestled 
against verdant mountains, hierarchical in social structure, inegalitarian 
in income distribution, crusty in traditional values, and intensely con­
cerned with family and reputation. Nagaike is a younger (late Tokugawa),
smaller, poorer offshoot of Hirano with very little difference in social 
standing or wealth among its households. Yamanaka is the largest and 
most impoverished of the three, located adjacent to the largest but least 
productive of the commons (the Kitafuji slope), a large village in which 
horizontal organizations known as kumi are at least as important a focus of 
loyalty aE family In addition to using the rich historical literature about 
these villages, I was also able to interview old-timers whose memories of 
the commons went back to the 1920s. 7 

The ecological health of different parcels of common land in early
modern Japan varied enormously, but presumably much land was fragile
and vulnerable to degradation if not well managed. Japanese villages
obviously altered the commons from its natural state (with such customs 
as annual burning and occasional clear-cutting), but they also clearly
operated their commons according to the principle of sustained yield so as 
not to degrade the commons as a productive resource. They preserved 
jointness, then, in Ronald J. Oakerson's sense of the word (see Chapter 3 
of this book).
 

As for the physical and technical possibilities of exclusion, Japanese

society during the Tokugawa period relied so heavily on natural materials, 
and lived at such a generally low standard of living, that fencing was all 
but economically impossible. The commons often comprised many scat­
tered small parcels of land in any case and could not have been fenced 
very cheaply no matter how inexpensive and readily available the fencing
materials might have been. The undulating, mountainous topography of 
rural Japan would also have made fencing a miserable chore. To this day
cultivated land is not fenced in Japan; irrigation dikes in between the rice 
paddies serve as boundaries, but there are no barriers to trespassers. It 
was not really possible, then, to exclude (in Oakerson's sense) the 
ineligible from the commons with physical barriers. Instead, as we shall 
see, Japanese villages had to substitute rules for physical barriers. 
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In the same way, just as it was impractical to fence off land for 
purposes of exclusion, so private ownership of the commons was impracti­
cal in traditional villages as long as agricultural practices depended so 
heavily on the products of the commons. These products were not evenly 
distributed throughout the common land, and different expanses of land 
were of many grades and sizes arid were used for purposes as varied as 
timbering and rock quarrying. Given the heterogeneity of the commons, it 
would have been difficult to divide it equitably. 

As C. Ford Runge (1981) notes, common property can provide all its 
co-owners with entitlement to all the resources of the commons and thus 
offer some insurance against hard times. As long as participants believed 
that their investment in maintaining the commons and its rules was a 
worthwhile use of time and resources, the commons was a sensible and 
inexpensive form of insurance. Thus we find little privatization of common 
land until the rise of commercial agriculture in the Tokugawa period. Even 
then, it often happened that villagers simply stopped using the land (as 
opposed to selling it); rising agricultural labor costs, levels of technology, 
and agricultural productivity made farmers unwilling to devote long 
hours to maintaining and collecting resources from the commons when 
they could substitute commercial inputs for its products. They did not sell 
the land to private owners (whether villagers or outsiders) until and 
unless nonagricultural uses of the land became profitable. 

In the three villages involved in this study, most of the common land is 
still held as a collective asset salable in the future, and most villagers have 
abandoned farming and instead work in the hotels and leisure facilities 
that have bought land from the farmers' private holdings. Nagaike alone 
has sold a portion of its commons to a developer who constructed leisure 
condominiums with a perfect view of Mount Fuji. 

Decision-Making Arrangements Affecting 
the Commons 

External Constraints 

In 1600 Tokugawa leyasu established an effective military dictatorship and 
complex administrative structure that gave Japan peace for over 250 years.S 
Japan was divided into nearly 300 administrative units or domains, each 
governed by a lord. Although these lords had a fairly free hand within 
their own domains, they were subject to strict constraints designed to 
prevent the emergence of regional power. They were expected to enforce a 
body of elaborate laws and decrees from the center within their own 
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domains. The central administration imposed a four-layered class struc­
ture and all manner of sumptuary laws to regulate morality, spending 
habits, and the behavior of the four classes. It also r..andated universal 
registration of all individuals in the country (to track down illegal Chris­
tians) and devised complex requirements for licenses and official permis­
sion to engage in commerce and even to travel from one domain to 
another. All of these measures were enforced by a nationwide network of 
police, spies, and inspection stations at domain borders. A system of 
magistrates and domainal and shogunal courts handled disputes not 
solved by conciliation at lower levels. 

There is understandable confusion and great controversy among
historians over the relationship between this complex, nearly totalitarian 
administrative structure created by the Tokugawa and the newly assertive 
and relatively autonomous villages below it. For the most part this 
controversy does not affect the governing of common lands, which were 
managed freely and independently by the villagers. But there are three 
important developments in the Tokugawa period that did influence the 
management of the commons. 

First, an administrative innovation of the Tokugawa regime played a 
role in enforcing the rules villages devised to govern their common lands: 
the notorious system of collective responsibility known as goningumi­
literally, five-man groups, but in fact groups of five to ten households 
(Yanagida 1957; Smith 1959; Chambliss 1965, 109-12; Henderson 1965, 
1975; Befu 1968, 301-14). Villages almost certainly developed this system 
much earlier than the 1600s and refined it themselves during the era of 
civil war when they had to provide their own law and order and needed 
internal spies. 

The Tokugawa shogunate and the domains then formalized this pre­
existing institution to serve their purposes of tax collection and social 
control. All individuals were members of a five-man group and all were 
equally responsible and liable for payment of taxes, obedience to the law, 
and transgressions by fellow members. The heads of all households in a 
village had to affix their seals to the documents to indicate their compre­
hension of the rules and to guarantee their own compliance and coopera­
tion with the village officers, who would be considered personally 
responsible as well for any misdeeds of the villagers. Thus the five-man 
group system of collective responsibility created an enormous internal 
incentive for villagers to solve their problems and beg, cajole, bribe, or 
coerce internal miscreants within the village into conformity. By almost 
any standard this is a very unpleasant, unjust, but efficient way of 
frightening people into policing each other, and it seems to produce 
compliance even when people do not view as legitimate the laws or codes 
they are expected to obey. There is little doubt that this fairly totalitarian 
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device enhanced the ability of communities to enforce rules governing the 
commons. 

The second important development was that, with the Pax Tokugawa,
the new daimy6 (feudal lords) who had not already done so tried to 
acquire more direct control over both their domains and their vassals by
replacing fiefs with stipends of rice drawn from their own revenues. 
Landed vassals became salaried bureaucrats and moved from the lands 
that had been their fiefs into the cities. This freed the villages from direct 
interference by a local fief-holder and increased their freedom and inde­
pendence in the use of all property, including commons. Moreover, it 
created a system in which private individuals and villages had not only
usufruct but ownership, and daimyb had taxation rights but not 
ownership. 

The third noteworthy change was serious deforestation. Widespread 
civil war in the sixteenth century was followed by peace and the rapid
construction of cities and castles throughout Japan in the seventeenth 
century, which created tremendous demand for timber and caused con­
siderable deforestation (Totman 1982a, 1982b, 1983a, 1983b, 1984, 1989; 
Osako 1983). The problem was initially most severe in forests owned 
directly by the Tokugawa family and the various daimy6 engaged in the 
work of reconstruction. Their appetite for timber induced the daimy6 to 
acquire direct control over all prime forest in their domains, so that the 
best of the existing timbered commons passed from viliages to the
 
daimy6. In this way ever-widening areas of Japan were threatened with
 
deforestation.
 

Eventually, of course, the daimy6 recognized that there was only a 
finite supply of timber available and began experimenting with conserva­
tion. Along with the Tokugawa shogunate they created forest magistrates 
to patrol tile daimy6 forests, looking for outright theft as well as for 
violation of rules governing regulated access. The daimy6 often granted
exclusive access rights on a long-term basis to particular villages, in 
exchange for the villagers' assurance that they would supervise the forests 
and keep others out. In effect, then, the daimy6 granted these villages 
increasingly formal entitlement to still more common lands. 

They also began to develop principles of management that would not 
only sustain their own prime forests but later contribute to the reforesta­
tion of Japan during the eighteenth and nineteenth centuries. These 
models also provided the villages with knowledge and experience in 
designing their own regulations and institutional arrangements, thus 
lowering the cost of institutional design later. Part of the problem was a 
conflict of interest between daimy6 and peasant as to what type of forest 
growth to encourage: the daimyo preferred slow-growing conifers for 
timber, while the peasants preferred broad-leafed deciduous hardwoods 
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whose leaves could be harvested as fertilizer and that offered excellent fuel 
when finally cut down. Peasants entitled to use the daimy6 forests had 
little interest in protecting the seedlings of trees prized by the daimy6 until 
land-leasing and yield-sharing arrangements were devised to give all of 
those involved a mutual interest in nurturing slow-growing timber until 
maturity. 

Land leasing was the advance sale of a stand of timber with final 
payment on delivery years later. Yield sharing was a long-term contract to 
divide the proceeds of a sale of timber as far as fifty years into the future. 
These arrangements were adopted variously for all kinds of land­
dairny6 forest, communal village forest, and private smallholdings-and 
served not only to promote the notion of "multiple use" but also to 
encourage afforestation during the eighteenth and nineteenth centuries 
(Totman 1982a, 1983a, 1984, 1989). We might note that these systems of 
profit sharing suggest that separation of land rights from tree rights need 
not be disastrous at all." Rather, the critical factors seem to be whether the 
rewards for each party create a mutual interest in nurturing a particular 
kind of tree growth, and whether there is a legal system that will make a 
fifty-year contract enforceable (the assurance problem). In Japan this 
tradition did exist, thanks to the development of customary and codified 
law and of methods of adjudication irom a very early period. 10 

The deforestation crisis of the seventeenth century was not limited to 
privately owned land; it increased environmental pressure on remaining 
common lands as daimy6 commandeered some communal forests and 
tightened restrictions on lawful use of daimy6 forests. However, at this 
juncture, when theory might predict a tragedy of the commons, neither 
total environmental destruction nor complete parceling of the commons 
into private hands occurred. It is not clear that deforestation was worse on 
common land than on private land, while it is clear that recovery occurred 
on both without leading inevitably to parceling of the commons (Chiba 
1956, 1970; McKean 1988). To be sure, some commons were seriously 
degraded, and plenty of privatization of commons eventually occurred 
(Wigen 1985). When daimy6 wanted to convert meadows to forests or 
where villages themselves wanted prime timber to market later, they (the 
daimy6 or the villages) did sometimes arrange to divide the commons into 
private parcels. These were then sold to families who then reforested the 
land and profited accordingly years later at the harvest. Other commu­
nities devised more stringent rules to govern the commons as its resources 
became more valuable (Chiba 1970, 153-58). In fact, "deprivatization" to 
afforest the land also occurred. Dan E Henderson provides information 
about a village that decided to create a commonly owned forest from 
privately owned grassland by buying the land from one of its own 
residents (Henderson 1975, 76--79). 
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Frequently the occasion for dividing the commons into private parcels
(an event known as Wariyama, or "dividing the mountain")" was the 
difficulty of managing conflict among co-owners of the commons, and not 
necessarily the threat of environmental destruction. Wariz/ama was not 
always perpetual and use rights were not always comprehensive; villages
sometimes tried to maintain a future hold on the land or have it revert to 
the village commons after it was afforested. By and large, the commons 
that were divided and sold to become privately owned land in perpetuity 
were shared by more than one village, and it was conflict among different 
villages rather than among residents of a single village that proved 
unmanageable. In effect, the transaction costs involved were too high
with respect to the benefits from the commons to sustain collective 
management in this situation. 12 There was a clear trend during tile 
Tokugawa period for the multivillage commons to give way to the single­
village commons (Harada 1969).13 This suggests that whereas one 
Tokugawa-sized village might have been small enough to manage a 
commons, several villages were too large, had too many irreconcilable 
wishes about how to use their resources (conflicts between poor mountain 
villages and richer lowland ones were especially frequent), and shared no 
overarching common goals or communal ethic. Such a finding is consis­
tent with the theoretical prediction that normative beliefs or ideology will 
be crucial in preventing cheating against the commons (R. McKean 1979; 
North 1981). 

For our purposes, the significance of this episode of deforestation 
during the seventeenth century is threefold: visible deforestation seems to 
have made many Japanese, both daimy6 and villagers, aware of the very
real risks of overuse and enabled to develop and enforcethem stricter 
rules for conservation on their own initiative. Rather than destroying the 
commons, deforestation resulted in increased institutionalization of vil­
lage rights to common lands. It also promoted the development of literally 
thousands of highly codified sets of regulations for the conservation of 
forests and ihe use of all commons. 

Conditions of Collective Choice 

Our next task is to examine the circumstances surrounding the develop­
ment of operational rules for managing the commons, or the "constitu­
tion" that governed day-to-day decision making. This requires a look at 
the structure of the traditional village in Japan.14 By the early Tokugawa 
period, each village had a sturdy internal structure and a strong sense of 
identity. Cadastral surveys identified particular households with particu­
lar pieces of land; tax records identified particular property owners; and 
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the family registers attached individuals and families to particular vil­
lages. Everyone "belonged" to a particular place, and mobility from place 
to place was tightly controlled. 

The household, not the individual, was the smallest unit of account­
ing, not just for managing the commons but for all purposes; the 
household head's name was recorded in documents to represent the entire 
household. Villages were governed by an assembly of representatives 
(almost always the family head) from all households with political rights. 
These could be variously defined as households with cultivation rights in 
land, or perhaps ownership rights in land as determined by sixteenth­
and seventeenth-century cadastres, or perhaps those with taxpaying 
obligations, or perhaps those who contributed to the maintenance of the 
local shrine. These four categories were not coterminous, and each village 
had its own rules for participation. 

Villages were usually subdivided into intermediate groupings called 
kupni (literally, "group"), each composed of several households. The kumi 
was a very important unit of accounting and distribution of respon­
sibilities and benefits connected with collective functions: the various kumi 
might not only manage the commons and the irrigation canals, but also 
occasionally build public works like bridges and roads, take care of the 
local shrine, hold annual festivals, function as a mutual aid society for 
destitute villagers, help at funerals, thatch roofs, and organize the trans­
planting of rice. 

Rights to the commons tended to be associated with wealth in private 
holdings, but wealth did not guarantee access.15 In some villages, the great 
majority of households had something akin to ownership rights in land 
and political representation in the village. In others, however, the )ropor­
tion of disenfranchised tenants, household servants, and outcastc s with­
out rights of access to the commons might exceed 50 percent of "he total 
population. Elsewhere, tenant families who themselves had no political 
rights or access to the commons might nonetheless use the commons via 
their landlord's rights (Smith 1959, 24-25; Smith 1968a, 273-74). Some 
viilages apparently gave full rights to tenant families. 16 

On paper, then, villages were democracies in which each household 
with full participation rights was equal to any other, and officeholders 
were either elected or selected by some principle of rotation. Obviously, 
the traditional village assembly was a decision-making unit with some 
democratic potential, and there is of course a raging debate over whether 
this potential was ever realized in fact. The conventional view is that the 
traditional village has always been a bastion of hierarchy, elitism, and 
authoritarianism. Recently, however, some scholars have argued that, 
before and perhaps during the Tokugawa period, Japanese villages may 
have operated as idyllic communal democracies in which horizontal bonds 
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were more important than vertical ones, and in which the young men's 
association often became a focal point for challenges to village elders.17 It 
is quite possible that in viflages such as Nagaike, where the distribution of 
wealth was fairly egalitarian, each household was nearly equal in power.
But more frequently a few families held far more land than any of the 
others, and it is almost certain that the poor deferred to the rich, that the 
elders tended to make decisions on behalf of the assembly most of the 
time, and that they themselves came only from the wealthiest families. 

That households and not individuals were the unit of accounting, and 
that villages possessed the power to determine which households were 
eligible to participate in politics and to extend rights of access to the 
commons only to such households, are facts of great significance. First,
large households had no advantage over small ones-no extra invotes 
decisions, no extra representation, no enlarged share of benefits from the 
commons. Indeed, their household benefits were the same as those for 
smaller households, but had to be apportioned among a larger number of 
famiiy members. Large households could not obtain advantages by
splitting into several households. Permission to form a branch household 
from the main household had to be obtained from reluctant village
authorities, who recognized that creating an additional household would 
enlarge the number of claimants on the commons without enlarging the 
commons, and who even viewed creating a branch household as a family's
selfish attempt to increase its power over the commons (Smith 1959, 182­
83). New households were sometimes grudgingly accommodated but 
were awarded incomplete political rights-for example, no entitlement to 
hold village office, or less than one regular household's share of benefits. 

Thus, users of the commons did not try to increase their numbers in 
order to increase their share of the commons, nor did anyone count on the 
benefits from the commons to bail them out after a period of irresponsible
procreation. Villages and total population did grow during the Tokugawa
period, to be sure, but slow judicious growth was the rule.]" It seems 
eminently clear, not only from these indirect kinds of evidence but also 
from the contents of village and domain legal codes, that everyone was
 
conscious of a sense of "limits." Records from 
some villages show that 
after a certain point-about midway through the Tokugawa period-no 
new arable land was brought into cultivation and the number of formally
constituted (that is, politically participant) households did not increase,
because no new households were permitted unless an old one died out for 
lack of heirs. There is every reason to believe that these villages had "filled 
up" their legal and topological boundaries and consciously concluded 
that, given the level of available technology, it simply was not worth trying
to bring new lands into cultivation. The commons could produce fertilizer 
and equipment for cultivating only a certain amount of .'and, and turning 
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some uncultivated commons into cultivated land would violate that sacred 
ratio and be useless anyway (until new sources of fertilizer, such as fish 
meal, appeared). 

One final source of information about the unwritten "constitution" 
governing decision making in the villages is the village codes from the 
Tokugawa period (Befu 1968, 307-10). These were generated from within 
the village, and, in contrast with shogunate codes and exhortations that 
emphasized maximizing production, they focused on resolving disputes. 
Some codes clearly protected the interest of a village elite, but most 
empowered the assembly as a whole rather than the village head to 
enforce the rules. The village codes were streamlined, brief, and clearly 
based on centuries of knowledge and experience at maximizing the 
collective good by keeping internal conflict to a minimum. We will now 
turn to a consideration of the specific rules for managing the commons 
that were used in Hirano, Nagaike, and Yamanaka to defuse conflict and 
prevent abuse of the commons. 

Rules Governing Rights of Access to the Commons 

The villages of Hirano, Nagaike, and Yamanaka relied on the commons as 
a source of several products. Kmaa is a grass grown to produce thatch for 
roofs. When it is still young it is good as horse fodder and for weaving into 
baskets. After fruiting, it is good for thatch. The dried stalk that remains 
after winter comes is good for weaving stiffer products, for racks to dry 
root vegetables, and for certain purposes in sericulture. Ma,tusa was a 
grass used as fodder for draft animals and pack horses. Combined with 
animal excrement it also made excellent fertilizer. During the growing 
season each household had to cut a fresh supply daily for its animals. At 
the end of the growing season an entire winter's supply had to be cut, 
dried, and preserved so that it could be parceled out to the animals during 
the winter months. Most households, particularly those with more horses. 
than usual, had to supplement their share of the common supply of winter 
fodder with grass collected and dried from their own private holdings. 

In Nagaike, the animals were allowed to roam within a certain area 
and pasture at will, but it was more customary for villagers to forbid the 
use of commons as a pasture and insist instead that people cut the grass 
and bring it to the horses. This rule may have been devised to eliminate 
the temptation for a household that relied on common pasturage to 
acquire more animals than it could supply with fresh-cut fodder and thus 
to prevent overgrazing. I was told that villagers wanted to make sure that 
the horses did not eat grass or plants intended for other purposes. In any 
case, the role of animals in Japanese agriculture was as a precious form of 
equipment that had work to do each day, and not as aproduct in itself, so a 
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household's need for animals was limited by the amount of land it had to 
work. It was not until the late nineteenth and especially early twentieth 
century that the production of animals became a lucrative activity in itself; 
families in all three villages began to earn extra income by breeding horses 
and leasing them as pack animals for transporting freight along the rough 
mountain roads in the Fuji area. As we shall see, this placed stress on the 
commons and caused viliagers to tighten the rules. 

Firewood and charcoal came from two locations. There were patches 
of forest that villagers could enter at any time as long as they obeyed rules 
about taking fallen wood first, and cutting only certain kinds of trees­
and then only those that were smaller than a certain diameter and only
with cutting tools of limited strength. In addition, all three villages 
conducted a joint annual tree cutting from which each household ill each 
village got an equal-sized stack of wood. 

Different villages arrived at different arrangements for guaranteeing 
an adequate supply of the products from the commons. For items that 
were needed regularly and that the commons yielded in abundance, a 
village might allow co-owners free and open entry as long as they abided 
by certain rules to make sure that a self-sustair ig population of mature 
plants or animals was left behind. To enter the commons, one might need 
to go to village authorities to obtain an entry permit, carved on a little 
wooden ticket and marked "entrance permit for one person." The rules 
would probably restrict the villagers' choice of cutting tools or the size of 
the sack or container used to collect plants. Everyone would be expected to 
abide by the village headman's instructions about leaving so much height 
on a cut plant so that it could regenerate, or taking only a certain portion of 
a cluster of similar plants to make sure the parent plant could propagate
itself, or collecting a certain species only after flowering and fruiting, and
 
so on.
 

Villagers usually set aside closed reserves for items that had to be left 
undisturbed until maturity and harvested all at once at just the right time, 
or that the commons supplied only in adequate, not abundant, amounts. 
The village headman would be responsible for determining when the time 
had come to harvest thatch or winter fodder or other products, and would 
schedule the event, known as yama no kuchi ake (literally "mountain mouth­
opening"). The rules for mountain-opening day varied with the village 
and even the product being collected. If the reserve had been closed 
merely to assure that the plants were allowed to mature but there was 
more than enough to go round, opening day might simply mark ihe 
annual transition from a closed mountain to an open one, allowing 
individuals and households to enter at will and collect as much as they 
wanted. If, on the other hand, there was a limited supply of the item, the 
reserve might be declared open for a brief period of two or three days and 
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households allowed to send in only one able-bodied adult to collect only 
what could be cut in that time. If the item were in limited supply and had 
to be collected all at once in a massive effort to prevent spoilage, then the 
villagers would all enter the reserve together, work until the job was done, 
and divide the proceeds. 

Even among the three villages in this study, there was great variation 
in the rules applied on mountain-opening days for harvesting different 
products from closed reserves. In Hirano, for instance, every household 
had to send one able-bodied adult (two after 1910) and a maximum of one 
horse to carry what was cut on the day scheduled for opening the closed 
thatch reserve. Hirano was divided into five kumi, each of which was 
assigned to a particular zone within the thatch reserve. 19 To preserve 
equality, the kumi changed zones according to a fixed rotational sequence 
each year. Household representatives from each kumi gathered in their 
kumi zone in the morning, with the kumi chiefs standing guard to make 
sure no one started cutting prematurely. At the sound of the great temple 
bell, everyone started cutting. One could cut only in the zone assigned to 
one's kuni, but could keep whatever one cut. After two days, the 
mountain would be closed again and each household would be required 
to donate a small fixed quantity of its thatch to the common village reserve 
used in emergencies. The punishment for entering the thatch reserve 
before opening day was loss of the right to cut thatch or to receive a share 
from the kumi of the village for that year. These rules appeared to be a 
judicious combination that rewarded strength and hard work. But they 
also severely limited the circumstances in which cutting was allowed, and 
so protected the total supply and prevented any extreme inequality among 
households in a given year or among kuini over time. 

The same village used different rules for collective harvesting of 
winter fodder for the animals from another closed mount . set aside for 
that type of grass. As with. thatch, each kumi in Hirano was assigned a 
zone according to an annual rotation scheme, and each household had to 
send one, but only one, adult. On the appointed day, each representative 
reported to the appropriate kumti zone in the winter fodder commons and 
waited for the temple bell as the signal to begin cutting. This grass, 
however, was cut with large sickles, and since it would be dangerous to 
have people distributed unevenly around their kunmi zone swinging sickles 
in all directiuns, the individuals in each kumi lined up together at one end 
of their zone and advanced to the other end, whacking in step with each 
other like a great agricultural drill team. Two or three days later two 
representatives from each household entered the fodder commons to tie 
the dried grass into equal bundles. The haul for each kumi was grouped 
together and then divided evenly into one cluster per household. Each 
household was then assigned its cluster by lottery. This extremely 
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scrupulous division into equal lots per household was done not merely to 
prevent competitive cutting or to assure an equal amount per household: 
bundles of grass varied enormously in quality, so they were assigned
randomly to eliminate the bad feelings that would result otherwise in 
households that discovered their bundles to be of poor quality. Random 
assignment of bundles to households also ensured that household repre­
sentatives, unsure which bundles would become their own, tried to 
assemble bundles of equal size and quality.

In Nagaike, the rules for cutting and division of thatch and winter 
fodder from closed reserves were at one period the reverse of those in 
Hirano. In Nagaike, Louseholds kept for themselves the supply of winter 
foddei that they managed to cut on mountain-opening day to feed their 
horses, but thatch was divided equally among the households after 
cutting. The equal division of thatch may have originated in the fairly
egalitarian distribution of income among Nagaike households, meaning
that households had dwellings of similar size, and therefore similar needs 
for thatch. Moreover, because all of the thatch for roofing jobs came from 
the village reserve, there was little value in amassing a private supply.
Nagaike had a highly routinized arrangement for collecting a common 
reserve of thatch to provide a new roof for an outbuilding or barn for two 
households per year, and a complete reroofing job for all buildings for two 
more households per year. By the time the communal system had 
provided a new roof to all of Nagaike's thirty-eight households, it was time 
to start all over again. In 1923 the growing population of horses in Nagaike 
was beginning to create a great deal of competitive pressure for winter 
fodder on opening day, so Nagaike switched from the "keep-what-you­
cut" system to equal division by kumi ard by household, much like the
 
practice in Hirano. (In fact, there is reason 
 to believe that Hirano, like 
Nagaike, had originally used the "keep-what-you-cut" system for fodder,
and that competitive cutting As well as fear of swinging sickles had
produced the change to equal division by kumi and household.)

From this brief sketch of the rules for closed reserves in Hirano and 
Nagaike, one might conclude that the poorer the village or the more 
dependent on its commons, the greater the likelihood that it would set
aside closed reset ves and develop stricter rules. However, a review of 
Yamanaka's practice toward the commons indicates that this was not the 
case. 

Yamanaka was the poorest of the three villages, the least endowed 
with cultivated fields, and the most dependent on day labor, packhorses,
and carriage trade to supplement subsistence agriculture. Its common 
lands were scruffy and dismal compared to those of Hirano and Nagaike.
Nonetheless, Yamanaka's own commons combined with the hage Kitafuji
slope that it shared with eleven villages made up in quantity for what it 
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lacked in quality. Yamanaka was located immediately adjacent to the 
Kitafuji slope and could conveniently use it, whereas the other villages 
that shared in it were located far away and could not easily take advantage 
of their access rights. Then in 1939 the Japanese government expropriated 
the Kitafuji slope, and even though the government was supposed to 
honor the villages' rights of access, the routine conduct of military 
exercises on the slope damaged the ecosystem and further reduced the 
productive potential of the Kitafuji commons. Yamanaka therefore grew 
more heavily dependent on another piece of common land that it held in 
its own right, and was forced to set aside a portion of that as a closed 
reserve for horse fodder. Even then, Yamanaka did not need to create a 
closed reserve for thatch. The supply of thatch on Kitafuji was sufficient, 
though so sparsely distributed that the same quantity required ten to 
fifteen times longer to collect than in Hirano. 

A m( ,e appropriate conclusion, then, would be that as demand for the 
products of the commons-whether that demand reflected wealth or 
poverty-approached the maximum sustainable yield, portions of the 
commons would be set aside as reserves and .he rules would be pro­
gressively tightened. 

Thus far we have examined the benefits that villagers drew from the 
commons. Equally important, however, is the contribution of labor to the 
maintenance of the commons. In the classic type of commons villagers did 
not til! the soil or sow seeds, but they often engaged in a systematic 
program of harvesting and weeding in order to increase the natural 
production of the plants they wanted. 

One very dramatic technique of this sort was the annual spring 
burning of the grasslands, or noyaki; throughout Japan many of the 
common meadowlands were burned completely clear once a year. The 
burning undoubtedly altered the ecosystem drastically, but it absorbed 
the custom, and common lands nevertheless survived. Essentially, the 
burning converted the previous season's leftover dried grass and this 
season's early but undesirable grasses and "bad" insects into a layer of ash 
(rich, desirable fertilizer to nourish the desirable vegetation) without the 
effort of handweeding or manual redistribution of fertilizer. Somehow the 
game populatioii was able to escape from the fast-moving flames, to 
return later after delicious new shoots of grass had appeared. 

There were written rules about the obligation of each household to 
contribute a share to the collective work of maintaining the commons-to 
conduct the annual _,urning, to report to harvest on mountain-opening 
days, or to do a specific cutting of timber or thatch. Accounts were kept 
about who contributed what to make sure that no household evaded its 
responsibilities unnoticed. Only illness, family tragedy, or the non­
existence of able-bodied adults whose labor could be spared from routine 
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chores were recognized as excuses for getting out of collective labor. 
(Temporary absences from the village were not acceptable; all healthy 
adults had to make themselves available.) In such cases others in the 
unrepresented family's kumi might cut a share of thatch or fodder for the 
missing family and the accounts would be evened out later. But if no 
acceptable excuse could be found, punishment was in order. 

Paiierns of Interaction on the Commons 

As we have just seen, villages hdd elaborate rules to govern both open and 
closed commons. Abuses were possible: taking too much or taking 
unallowed items from an open commons, entering a closed commons 
before mountain-opening day, violating the strict rules for mountain­
opening days, and failing to contribute labor. What actually happened?
What were the real behavioral responses to rules and circumstance? What 
do we learn from these responses about both individual and collective 
agendas for using and abusing the commons? 

Enforcement of Rules 

One mechanism for enforcement of the rules about the commons, as well 
as the rules about everything else, was the general atmosphere of mutual 
dependence and collective responsibility in the village. In economic 
terms, this arrangement served to internalize within the household most 
of the .cfs that a household might otherwise have been able to impose on 
others. To tht .-"t9-t that the formal system of collective responsibility (the
five-man groups already referred to) was effective in a village, all potential 
violators of rules knew that those them had tonear strong incentives 
advocate compliance as a general rule-or, when persuasion failed, to 
snitch on one's colleagues rather than be implicated with them. For most 
people most of the time, obedience to the rules was probably the path of 
least resistance. 

But villages did not rely entirely on formal collective responsibility, or 
on social pressure from peers, or even on the individual's sense of 
identification with the welfare of the community to protect the precious 
commons. Villagers were not so naive as to imagine that there would never 
be temptations to violate the commons. Accordingly, they created groups
of detectives to patrol them. This task might be assigned to the young 
men's association or to the village fire brigade, which would in turn 
delegate the job to its members on the basis of annual rotation. The 
detectives would patrol the commons on horseback every day looking for 
intruders and in effect enforcing the exclusionary rules. 
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In Hirano ,he detectives had to come from families that could spare a 
young man's labor and a horse for an entire year. The job was considered 
one of the most prestigious and responsible available to a young man. In 
Nagaike these positions changed hands more frequently but all eligible 
males had to take a turn, so that no family was without its ft. ! labor 
supply for very long. Nagaike, the smallest, most egalitarian of the three 
villages, which also happened to depend completely on the commons for 
the thatch and animal fodder that private holdings in the village simply 
did not produce, appears to have had virtually no violations of the 
commons by Nagaike residents. The detectives there had to deal only 
with intruders from villages on the other side of the mountain. 

Interestingly, Yamanaka had no system of detectives to patrol its 
commons, although it did observe the principle of "citizen's arrest"­
anyone, not merely a designated detective, could report violations. 
Yamanaka had no closed reserve until 1939 and fewer rules to enforce on 
the open commons. It may also have been too poor to spare the labor of 
those who might serve as detectives. In any case, the commons to which 
Yamanaka had exclusive access rights (not the Kitafuji slope it shared with 
other villages) had been formally registered as property of a Shinto shrine 
during the Meiji land reform-one of the few available ruses by which a 
village could preserve common land-and the elders among the pa­
rishioners performed functions akin to patrolling. 

Violating the rules devised to prntect the commons was one of the 
most terrible offenses that a villager could commit against his peers, and 
the penalties were very serious. Most villages had written codes to govern 
the commons. These stipulated specific punishments for specific viola­
tions, with a built-in scheme of escalating penalties for noncooperation. 
Most violations were handled quietly and simply by the detectives, who 
would set the penalty. It was considered perfectly appropriate for the 
detectives to demand cash and sake (rice wine) from violators an~d to use 
these as their own entertainment cache. Anyone found violating the rules 
of an open commons or illegally entering a closed commons was instantly 
deprived of his equipment, his horse, and whatever he had cut. To retrieve 
his equipment and horse he would have to pay a fine-usually a bottle or 
two of sake-and apologize to the detectives who apprehended him. The 
contraband harvest was of course retained by the village. If the offense 
were relatively large or the apology unsatisfactory, the head of the culprit's 
household, his kumi, or his temple priest would have to make the apology 
on his behalf and offer a larger fine in his stead. To prevent the stain of 
collective responsibility and humiliation from spreading to them, the 
culprit's family or kumi members would exert powerful pressure on him to 
make adequate amends. If the intruder were a resident of another village, 
the leaders of his village would have to travel to the village whose 
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commons had been violated and apologize. Very rarely did a village have 
to go beyond these first three stages of punishment to obtain satisfaction. 

When necessary, though, the village could then threaten to employ its 
more powerful sanctions: ostracism in increasingly severe stages, followed 
by banishment. The Japanese term for ostracism, murahachibu, signifies
that the village cuts off all contact with the offender except for assistance at 
funerals and fire fighting. In fact, it was usually employed in gradual
stages, starting with social contact and only escalating to economic 
relations if the offender did not express remorse and modify his behavior. 
To ensure that others would remember to shun and criticize him, the 
offender might be required to wear unmatched socks or a brightly colored 
waistband, or be made to sit at village gatherings in a special section 
reserved for the antisocial (Minzokugaku Kenkyfijo 1951, 472). Ostracism 
was a horrible punishment for Japanese villagers, not only because it cut 
them off from sociely and made daily life unpleasant, but because it
actually deprived them of tangible services essential to daily living: village
water supplies, irrigation for rice paddies, and, of course, access to the 
commons. A villager of ordinary means would never jeopardize the 
survival of his household and his family's reputation for many genertions
when a simple apology could extinguish the controversy, and when strict
obedience to the rules could guarantee that such possibilities would not 
arise in the first place. Only families of great wealth and pride could afford 
to risk ostracism, often gambling that their social status would win them 
enough allies to defeat the established village leadership in a political 
contest or to secede from the village and form a new one. 

Compliance and Violations 

It is very difficult to ascertain how well the rules were obeyed, how well
the threatened penalties discouraged violations, and how honestly the 
rules were enforced-especially when, the offender being resident ofa 
the village, the controversy did not go to the local magistrate's office to
become a matter of public record. It is not yet possible to arrive at reliable 
generalizations about Tokugawa villages on the basis of the written record. 
Moreover, this is a matter about which loyal villagers then and now would
be understandably defensive reticent, and forcedand one is to be 
skeptical when the available evidence suggests that all worked well. At the
risk of exaggerating dysfunction in the enforcement system, then, I will 
take special note below of examples of violations of the commons in these 
three villages that have been so carefully studied. 20 

It would appear that villagers' reluctance to incur the disfavor of their 
peers was usually enough to keep violations of the commons at a
manageable level. Offenses by outsiders were far more numerous than 
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offenses by village residents, and all offenses taken together were usually 
minor in degree and did not threaten the ecological health of the com­
mons. Moreover, the villagers-certainly village elders and kumi chiefs, 
and probably heads of all households-thoroughly understood the direct 
relationship between the rules and the preservation of the commons. 
Every time I asked about the reason for a particular rule, my informants 
explained the rule in terms of environmental protection and fair treatment 
of all the villagers. There was always a sophisticated and sensible explana­
tion, never "Well, we've always done it that way." Ob:2dience to the rules 
was almost certainly based on an appreciation of the value of the rules, 
and not merely on compliance to avoid penalties. 

In these three villages taken together, there has been only one case in 
which violation against the commons led eventually to ostracism. The 
original violation was a minor one: entering an open commons to cut fresh 
grass on an official work holiday (essentially a compulsory vacation to give 
everyone a rest but to prevent any single family from gaining an advan­
tage over others by working). This would have had no impact on the health 
of the commons and could have been taken care of quickly with an 
apology. The violator, however, indignantly argued that, in effect, the rules 
did not apply to him because he was a village elder and former headman. 
This claim, of course was a more serious threat to the rule of law in the 
village than the act itself. The man refused to apologize and rejected his 
relatives' efforts at mediation. The controversy and punishments escalated 
to the point where he had to do all of his trading and marketing in distant 
towns. Finally the village deprived him even of fire-fighting services and 
assistance at funerals. 21 

Certain violations, however, were almost routine. For instance, in the 
weeks and days preceding mountain-opening days, impatient households 
would occasionally enter closed reserves prematurely. The detectives 
ordinarily collected one bottle of sake per minor violation, but during this 
"peak season" prior to opening day the young men collected more liquor 
than even they could drink, and they usually had to give it away. 

Similarly, the detectives were young men with predictable weak­
nesses, and some households intentionally sent their attractive young 
daughters into the commons to collect grass in violation of the rules of the 
commons. The detectives might then be disposed to look the other way, or 
even to ignore repeated offenses in exchange for sexual favors. Except for 
this single example, there is no evidence of detectives exploiting their 
position by coopting bits of the commons and concealing their own 
violations, or by terrorizing suspected offenders against the commons, or 
even by concealing others' violations in ecvhange for favors. Certainly, 
there was an intrinsic pride in the importance of doing one's duty by the 
commons and in preserving the village's well-being. However, these 
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incentives were augmented by the system of collective responsibility, and 
the detectives patrolled in teams. Any detective who felt tempted to
violate the rules had to answer lo hi colleagues and risk the possibility
that they would rather turn him ir than be caught later as coconspirators
in an offense. Apparently, not on!y violations of the rules but abuse of 
power by the "police" appointed to search out those violations was 
expected, and correctives were built into the system.22 

Violations of rules to protect the commons would also increase 
noticeably in response to certain special circumstances. First, there might
be a real challenge to the wisdom of the village chief in., say, setting
mountain-opening day too late. In this instance, an entire faction of 
disgruntled villagers might violate the rules together in an act of civil 
disobedience; this would clearly be a protest against an in theerror 
leadership rather than any disrespect for the rules to protect the com­
mons. 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 intruders but thirty, including heads of some 
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 for 
building trellises to support garden vegetables raised on private plots. If 
they could not cut the poles soon enough, they risked losing their entire
vegetable crop, and they believed that the village headman had erred in 
setting opening day later than these crops required. Outclassed in both 
numbers and status, the detectives were unable to resolve this episode
quietly and had to go through channels "all the way to the top." The thirty
offenders were ordered to make a donation to the village school. 

Second, sudden changes in the economy or in the supply of certain 
products that increased dependence on the comnons as a source of some 
particular item would increase violations. This seems to have been the 
case in Yamanaka, which experienced a fairly severe breakdown of the 
rules during the depression of the 1930s. Almost all the villagers knew that 
almost all the villagers were breaking the rules: sneaking around the 
commons at night, cutting trees that were larger than the allowed size, 
even using wood-cutting tools that were not permitted. This is precisely
the behavior that could get a tragedy of the commons started, but that did 
not happen in Yamanaka. 

Instead of regarding the general breakdown of the rules as an 
opportunity to become full-time free riders and cast caution to the winds,
the violators themselves tried to exercise self-discipline out of deference to
the preservation of the commons, and stole from the commons only out of 
desperation. Inspectors or other witnesses who saw violations maintained 
silence out of sympathy for the violators' desperation and out of confi­
dence that the problem was temporary and could not really hurt the 
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commons. Yamanaka was also fortunate to have ready access to the 
Kitafuji slope, so that when its own commons was endangered the 
villagers could switch to its more widely shared commons instead. 
Finally, I strongly suspect that the rules villages adopted for the commons 
were very conservative and left wide margins for error, so that the 
violations that did occur did not often pose a serious threat to the 
commons. Interestingly, villagers did not question the rules themselves or 
become more casual about obeying them whert they observed that these 
violations did not damage the commons. The system of rules and values 
they embodied seems to have been perceived as entirely legitimate and 
not subject to being challenged as unnecessarily cautious. 

However, when villagers felt that the rules were too lax, or when they 
began to fear the environmental consequences of too many violations, 
they modified their management techniques in the direction of still greater 
caution in order to save the commons. For instance, when Yamanaka 
found in 1939 that the Kitafuji slope was no longer very productive, it 
converted its own commons-from which it had silently conspired to 
steal earlier that decade-into a closed reserve in order to make enforce­
ment of the rules and identification of violators much easier. Similarly, 
when Hirano and Nagaike discovered that competitive cutting even on a 
closed reserve was becoming a problem, they removed the incentives for 
individuals to race against each other on mountain-opening day by 
abolishing the keep-what-you-cut system, instituting equal distribution. 
and assigning the harvest to households by lottery. These measures 
automatically reduced the frantic pace of cutting and thus the total 
quantity cut in a season. 

Outcomes and Lessons 

We have explored the experience of these three villages in governing 
access to their commons in order to diagnose the factors that help and 
hinder a community in dealing with common property. I must point out 
that, in addition to the rules and enforcement schemcs, these three 
villages had other factors-their small size, their very strong community 
identity, and a sense of mutual interdependence that was reinforced by a 
formal structure of collective responsibility-that almost certainly en­
hanced their ability to make any regulatory scheme work, even a very 
badly designed one. NLmnetheless, we can extract a few themes and 
suggestions about the ingredients of successful management of common 
property, all else being equal, since there was variation among the villages, 
the types of commons they possessed, tl.?ir respective risks of prod :icing 
a tragedy of the commons, and the economic changes they endured over 
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time. Naturally, it is hazardous to generalize from just three villages, as it 
is to extrapolate from the commons in a closed agrarian society in the 
historical past to common property problems today. But the tentative 
conclusions below can serve as hypotheses to be tested and refined in 
further studies. I will organize these evaluations around four questions 
suggested by the facts themselves and by Oakerson's analytical frame­
work. 

Efficiency of the Use of Common Property 

One might handily dismiss the value of the Japanese experience with 
common property by arguing that the natural environment was never 
hard-pressed in Tokugawa Japan. In other words, communities never 
caused tragedy on their commons because they were never very close to 
any trouble; they would have succeeded at managing the commons no 
matter what they did because they imposed little on their commonso 

resources. 
We must remember, however, that in the seventeenth century 
the Japanese did face the threat of massive deforestation, and there is good 
reason to believe that within the limits of local preindustrial technology
they were actually pressing their natural environment- their agricultural 
potential-to its limits by the late Tokugawa period. Villagers knew how 
much forest they had to leave intact to produce the fertilizer they needed 
for their cultivated plots. It is not clear whether villagers got as much from 
the commons as the commons could have spared without deterioration, 
but to extract more from the commons would have required a still greater
investment of labor. Villagers resisted shogunal pressures to reclaim more 
arable land from the forest. Clearly, they viewed the reclamation of 
additional upland fields (inevitably of poorer quality than what they 
already had) to be an inefficient use of their labor, especially later in the 
period when conditions of labor shortage arose. 

Villages sensed that they might be pushing the commons too far when 
they let the rules break down. They did alter the rules to relieve pressure 
on the commons at various times, a move suggesting that Tokugawa and 
later peasants were indeed pressing the commons. By extension, it also 
suggests that managing the commons did require some skill, and that 
villages did have to be concerned about an efficient use of their com­
mons. 

Equity among Co-owoners of the Commons 

It is quite apparent that Japanese villagers were deeply concerned with 
some notion of fairness. This can be concluded from the rules, the 
sanctions for violations of rules, the kinds of disputes over the commons 
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that reached tile courts, and the explanations of behavior that are still 
offered today. Fairness was not synonymous with equality in material 
possessions; many villages had considerable inequality in holdings of 
private property and did not seem trouib!ed by this. But there was an 
overriding sense that access to the co1onS should be distributed 
according to some principle of fairness that ignored existing maldistribu­
tions in private wealth. Hence the frequent use of random distributions, 
assignments by lottery, frequent rotations to move the good and the bad 
around, and scrupulous attention to bookkeeping to keep track of contri­
butions and exchanges and offsetting aid. Such methods provided assur­
ance to each co-owner that the sacrifices and gains of other co-owners 
would be similar, and offered the additional advantage of removing the 
competitive impulse (which is very dangerous when it becomes a race to 
see who can deplete the commons first). Yet laziness was not rewarded, 
because someone who failed to du his share of the work lost entitlement to 
a share of the proceeds altogether. Nor did this notion of fairness mean 
that entitlement was automatic for all comers, the way food stamps or food 
aid sometimes are for us. A household had to earn its eligibility through 
some period of established residence in the village, and casual drifters 
were ignored. The attraction of becoming a casual drifter was thus 
considerably reduced while everyone's incentive to solve problems rather 
than run away from them was increased. 

Enforceability!of the Rules 

Violations of tile rules and conflicts over use of the commons suggest that 
an' such rules must be designed to have an obvious and direct relation­
ship to the goal of preservatiom. Co-owners of the commons will not obey 
regulations that they regard as frivolous or arbitrarxN They will obey 
regulations that are quite clearly based on principles of maximum sustain­
able yield. They will consent to being deprived of certain prodtcts of the 
comlons only if they can be convinced that what they do not extract from 
the commons is trul, needed for its long-term maintenance, and that 
others will exercise similar self-restraint. 

The Japanese experience also demonstrates that no rules are self­
enforcing. Japanese villagers had a strong communitv identity; they were 
very concerned about social reputation and bonds with the group, and 
internalized the preservation of the commons as avital goal. Nevertheless, 
even these allegedly cooperativc and compliant people were vulnerable to 
the temptation to bend, evade, and violate the rules governing the 
commons. Thus there had to be a scheme of penalties and these had to be 
enforced. To make enforcement possible at all, the rules and penalties had 
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to be designed to distinguish handily between good and bad behavior. 
It was harder to enforce the rules governing open commons without 
individual inspection of each user's activities. Therefore, as pressure 
on the commons increased, it became necessary to close it off so that 
any intruder Could be instantly and automatically designated as a 
violator. 

Moreover, villages not only assumned that violations could oCcur but 
that even the police or detectives who patrolled the commons would be 
tempted to steal from it or abuse their privileged position in other ways.
Even though traditional Japanese were about as far from being libertarians 
as anyone might imagine, they too worried about who would watch the 
watchers. Correctives for this problem were built into tile system: the 
watchers watched each other; collective responsibility applied to the 
watchers as well as to the watched; and the duty of watching rotated 
through the body of co-owners, so that everyone got his turn to exercise 
power, to be suspected of abusing his power, and finally to prove himself 
innocent by exercising exemplary behavior on duty. All of this also 
suggests that small intimate communities of co-owners, united not only 
by their mutual interest in th1e commons but b\' other social relationships, 
were essential. The ever-present anxiety about preservation of the com­
mons and tile expectation that violators would harm it seemed in them­
selves to operate as some sort of deterrent. 

Although the system of collective responsibility is not at all attractive 
to someone who values liberty, we have to admit that it was a very cheap
tool for enforcement because it encouraged each village, each kumi, and 
each household to monitor its own recalcitrant members. A somewhat
 
more palatable lesson may be found in the use of a 
unit other than the 
individual for calculating contributions to and benefits from the com­
mons. This practice seemed to induce each unit (here, the household) to 
restrict its own size-and, by extension, to restrain its own demand for 
products of tile commons. 

Finally, these villages had an escalating scale of penalties that began
with confiscation of the contraband taken from the commons-instantly 
negating the advantage of violating the rules-and proceeded through 
gradual stages of exclusion from the commons and eventually from all 
contact and exchange with other co-owners. This scale of punishments 
may seem harsh but illfact it operated rather gently most violators 
confessing and apologizing quickly rather than having to suffer more 
severe consequences. Because it Was graduated to fit the offense, the scale 
may have been very important in controlling repeat offenders: the desperate 
knew that they might be forgiven that once, but the malicious knew that 
they would suffer severeI\. 
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Legitimacy of the Rules 

In conclusion, it is also important to point out that the villagers themselves 
invented the regulations, enforced them, and meted out punishments. It 
is not necessary, then, for regulation of the commons to be imposed 
coercively or from the outside. This, along with the fact that villagers 
could change their own rules through a process of consultation and 
consensus that was democratic in form if not always in fact, almost 
certainly increased the legitimacy of the regulations. Although the To­
kugawa social order was very oppressive toward individuals it classified as 
"deviant," the village itself was largely self-regulating in this regard, 
and did not require intervention by an autocratic state to protect the 
commons. 

The implications for democratic processes and individual liberties in 
societies that face tragedies of the commons are mixed. The apparently 
important role of a system of collective responsibility that victimizes 
innocent members of groups containing free riders, and the ability of the 
village to impose ostracism to the point where life is threatened, are 
ominous. The importance of uniform and impartial applications of law, the 
restraint exercised before harsh penalties are employed, and the room for 
democratic rule making and rule amending are more assuring. 
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1. For a summary of the literature on free-rider and public-goods prob­
lems, see McMillan 1979. Other major works are G. Hardin 1968; R. Hardin 1982; 
Olson 1965; Brubaker 1975; Buchanan 1968a, 1968b; Coase 1974; Demsetz 1964;
Frohlich et al. 1975; Furubotn and Pejovich 1972; Groves and Ledyard 1977; 
Sweeney 1973, 1974; Mishan 1971; and Stigler 1974. Buchanan (1975) reaches the 
unhappy conclusion that exclusion must be used. 

2. On the nationalization and decentralization of landholding, see the two 
studies by Asakawa (1914, 1929a) that are reprinted in Asakawa 1965; and Asakawa 
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1918; Arnesen 1979; Duus 1969; Hall 1966, 99-295; Hall 1968, 1981; Ishii 1980; Mass 
1974; Miyagawa and Kiley 1974; Sato 1974; Smith 1968a, 1968b; Nagahara and 
Yamamura 1974, 1981; SanSom 1958, 339-89; "lbtman 1979; Wakita 1982; Winters­
teen 1974; and Y-rmamura 1990. 

3. On tileattrition of common iands since the Meiji period, see Furushima 
et al. 1966; HCtjC) 1979b; KainC 1958, 1964: Kawashima et al. 1959-1961; Watanabe 
1972. 

4. A crucial distinction between owning a share of the commons and 
owning any other form of property jointly with others is that traditional co­
ownership rights to the commons are conferred only on households of long 
standing in the village, and they cannot be sold to anyone else. Each household 
possesses one share in the commons and no more; households or persons not 
invited into tile group of co-owners (iriai shii'an) are simply not entitled to a share. 
(For a brief explanation of tilecurrent legal status of ownership of common access 
rights, see Watanabe and Nakao 1975, 67-97.) 

5. The most important general work on the history of the evolution of 
common access rights is Furushima 1955. The major works on tilehistory of the 
common lands in the particular area studied here-Kitafuji-are HcjO and 
Fukushima 1964; 1-16j6 1977, 191-433; l-16jb 1978, 1979a; Kamimura 1979; Oshima 
1978; and Watanabe and tt6jo 1975. 

6. These three communities were three independent villages or mum 
during the Tokugawa period. I will continue to use tileterm "village" to refer to the 
classical village of that period. Since 1868 the Japanese government has encouraged 
administrative amalgamation of villages. The three villages of Yamanaka, Hirano, 
and Nagaike have in fact been amalgamated once, so that together they now 
compose one modern village, ialled Yamanaka-mura. But they have rejected 
further amalgamation with additional communities in tile area. 

7. The following descriptions draw principally on the work of 1-10j6 
Hiroshi, Kainimura Masana, and the interviews that they arranged for me. 

8. This structure is sometimes called "centralized f,,udalism," a bewilder­
ing and misleading label for a political system that was at once federalist, 
authoritarian, highly bureaucratic, ai-u1 perilaps even totalitarian in the extent to 
which the state controlled information and monitored individual lives. On the 
'likugawa political order, see DuLs 1969, Iall and Jansen 1968, lshii 1980, and 
Totman 1967. Berry (1982) suggests that Tvotomi Hideyoshi began much of what 
"Iokugawa leyasu has been given credit for, and Brown (n.d.) suggests that domain 
lords began much of w.'hat Ilidevoshi has been given credit for. 

9. For the consequences of such a separation of land rights from ownership 
in Niger, see Chapter 6 of this book. 

10. On the early development of Japanese law, see Asakawa 1929b, Bock 
1970, Mass 1979, (;rossberg and Kan,'moto 1981, and Wigmore 1969. 

I1.Wari'yania can mean the parceling of commons into individual private 
property; bet it can also refer to temporary division and allocation of parcels that 
revert to the community for subsequelt rotations. 

12. Fenoallea (1988) argues similarly that collective ownership and use of 
open fields in -ngland was efficient until commercialization began to give co­
owners different and conflicting opinions about the best uses of the commons. 
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At that point the transaction costs of cooperative decision making outweighed the 
efficiencies of cooperative production. 

13. An interesting exception to this trend is available in Henderson (1975, 
66-67), in which two villages that could not agree on the precise location of a 
boundary between them decided instead to create a joint commons for grass in the 
area in dispute. 

14. On the traditional village, see Asakawa 1909-11; Befu 1968; Smith 1959, 
1968a; Nagahara and Yamamura 1974; and Chambliss 1965. For twentieth-century 
versions of these traditional forms of organization and cooperation, see Embree 
1939, Fukutake 1967, Shimpo 1976, and Marshall 1984. 

15. Only six of the ten richest families in Chiaraijima had rights to common 
land (Chambliss 1965, 44-45). 

16. In one case, a document creating a commons to be shared between two 
villages was signed by representatives of tenant families as well as by landowning 
households (Henderson 1975, 66-67). 

17. Tsurumi (1975) summarizes these views of the traditional village. See 
also Irokawa 1973a; Irokawa 1973b, 508-64; and Gluck 1978. 

18. On population and economic growth in likugawa Japan, see Hanley
,ind Yamamura 1977; Smith 1977; Kalland and Pedersen 1984; and Kelley and 
Williamson 1971, 1974. 

19. Kumi are sometimes considered survivals of the "bkugawa five-man 
groups. See Embree 1939, 112-57; and Fukuiake 1967, 96-104. 

20. 1 have drawn these examples from Kamimura Masana's research and 
from several interviews with former commons detectives who were remarkably 
forthcoming about matters that would not ordinarily be revealed to outsiders. I am 
very grateful to Professor H6j6 Hiroshi for giving me the introductions that 
allowed these candid discussions to takt place. 

21. When the ostracized man's children went out to play, other children 
threw stones at them. When the grandfather of the household drowned in Lake 
Yamanaka, no one would conic to help recover the body. At the funeral, rather than 
helping to carry the cotfin, the village fire brigade actually tried to block the path 
to the cemetery until prefectural police arrived. l'hen finally the man's house 
burned down-it is said that village officials actually started the fire inten­
tionally-and no one came to his assistance. When other villages felt sympathy for 
the man's perfectly innocent family, village officials pointed out that having any 
contact with a family that was the target of ostracism would destroy the effective­
ness of the sanction and make the contactor subject to ostracism too. The fear of 
spreading ostracism was so powerful that even though prefectural police arrested 
some of the onlookers at the fire for negligence (standing idly by was actually a 
violation of fire laws), no one offered to help extinguish the fire. This episode of 
ostracism lasted five to six years, and it took four generations for the family to 
shake off the taint of having been ostracized. (See Kamimura 1979, 219-22). 

22. During a drought in the village of Shiwa, farmers at the downstream 
end of the irrigation system, including the water guards on patrol, were sorely 
tempted to alter the dikes so as to receive more than their allocated share of water. 
During such times, the collective response was for all adult males to patrol the 
dikes all night long in mutual surveillance. (See Shimpo 1976, 9-17.) 
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Commonfield Agriculture:
 
The Andes and Medieval
 

England Compared
 

Bruce M. S. Campbell and 
Ricardo A. Godoy 

Commonfield agriculture is one of the most distinctive and intriguing
manifestations of common-property resource management. Distinctive,
because of its peculiar blend of private and communal endeavors and its 
complex patterns of decision making and interaction. Intriguing, because 
farmland is inherently divisible, there being no technical or physical 
reason why individual holdings should not be managed on an entirely 
private basis. That this has not been the case in many parts of the world 
over remarkably long periods of time is consequently a matter of consider­
able interest. 

Four key attributes define the core dimensions of commonfield agri­
culture (Thirsk 1964). First, the holdings of individual cultivators comprise 
many separate parcels scattered among unenclosed commonfields. Sec­
ond, after the harvest, and usually during fallow years, these common­
fields revert from private farmland to communal pasture ground, as all 
villagers exercise their customary right to graze their animals on the 
herbage temporarily available on the arable land. In commonfield agrarian
regimes, villagers also enjoy the collective right to gather peat, timber, and 
firewood from common pastures and fallow fields. Finally, regulation and 
supervision of the entire system is provided by an "assembly of 
cultivators." 

Any of these features may be found in isolation in other farming 
systems. Many pastoralists, for instance, graze their stock communally.
Village councils rule Himalayan, Swiss, Andean, Japanese, and Viet­
nainese peasant communities (Rhoades and Thompson 1975; Popkin 
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1979). The simultaneous occurrence of all four traits, however, is rarer; we 
see it only in selected parts of Europe, colonial New England, the central 
Andean highlands, Mesoamerica, India, the Middle East, and West 
Africa.] The two- and three-field system of England is probably the best 
known of these systems and certainly one of the most systematized and 
regularized. In its case, historians now believe that the four elements 
noted above coalesced only after a long gestation period, possibly in the 
tenth and eleventh centuries. Thereafter, the system endured in some 
parts of the country until well into the nineteenth century.2 

No single definition is likely to capture all the subtleties of an agrarian 
system found over so wide a geographical area and so long a period of 
time. Nor is any one theory likely to explain the causal factors responsible 
for the emergence of such a complex system in so many geographical 
areas and sociopolitical environments. WhaF this exploratory essay offers, 
therefore, is a systematic comparison of the technical and physical 
attributes, the decision-making arrangements, and the patterns of interac­
tion among users of commonfield systems found in two widely separated 
parts of the world: the central Andean highlands and medieval England. 
This comparison is less farfetched than might at first appear for, despite 
vast differences in the material underpinnings of these two commonfield 
regimes, they manifest striking similarities in their functional attributes, 
demographic patterns, and evolutionary trajectories. 

Current knowledge and understanding of Andean commonfield sys­
tems may be deficient, but, as Marc Bloch once remarked, there are times 
when synthesis, comparisons, and the formulation of interesting prob­
lems contribute more to an understanding of cultural phenomena than 
further detailed case studies. Accordingly, this essay is offered as a first 
step in the development of a genuinely cross-cultural understanding of 
commonfield systems. 3 It also serves the more immediate function of 
helping to frame questions and rank priorities for further research. Above 
all, in the wider context of this book, it furnishes two illuminating cases 
of highly developed and successful common-property management 
systems. 

Historical Background of the Two Systems 

English and Andean commonfields are far removed from each other in 
time and in space. In England, commonfield farming is a thing of the past. 
Today, only a solitary, consciously preserved, commonfield township 
survives-at Laxton in Nottinghamshire (Beckett 1989). In contrast, in 
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Peru and Bolivia, commonfield farming continues to be practiced over an 
extensive geographical area. 

Precisely when and how commonfield farming came into being in 
England remains a matter of considerable debate. Nevertheless, there is 
general agreement that the system reached its heyday during the early 
Middle Ages, from approximately the tenth to the fourteenth centuries. 
Throughout that period, commonfields were expanding and developing; 
by its close, approximately two-thirds of England's population lived in 
commonfield townships (Baker and BLutlin 1973; Dodgshon 1980; Camp­
bell 1981a; Rowley 1981). Thereafter, the prevailing trend, with certain 
exceptions, involved increasing consolidation and enclosure, so that by the 
close of the seventeenth century England had become a country in which 
farming in severalty (that is, with land held by an owner in his own right
and not jointly or in common with others) predominated (Wordie 1983).4 

It was at this same time that a fully fledged commonfield system 
seems to have been crystallizing in the Andes, as native systems of 
husbandry were transformed under Spanish colonial influence. Almost 
everything remains to be learned about the history of these common­
fields, but fragmentary evidence suggests that it was during the seven­
teenth and eighteenth centuries that the system became most widespread 
(Chevallier 1953, 60; Gade 1970; Custred and Orlove 1974; Gade and 
Escobar 1982; Milaga Medina 1974). Since then, these commonfields have 
also begun to succumb to alternative methods of land nianagement.-

Technical and Physical Attributes of 
English and Andean Commonfields 

Entirely different though their respective chronologies of development 
may be, both commonfield systems share the same fundamental physical
attribute: arable fields made up of myriad unenclosed and intermixed 
parcels. This is the one abiding feature of all commonfield systems and it 
is from this that associated decision-making arrangements and patterns of 
interaction spring. Thus, rights of stubble grazing and the communal 
regulation of cropping are most satisfactorily interpreted as responses to 
the problems of farming in subdivided fields (Dahlman, 1980). That being
said, subdivided fields could exist independently of such rights and 
regulations: the latter were not an invariable concomitant of tl'e former. 

In Andean and medieval English commonfields, the degree of subdi­
vision was often extreme. The community of Irpa Chico in Bolivia, for 
instance, possesses six great fields in which W. Carter and M. Mamani 



102 Bruce Campbell and Ricardo Godoy 

(1982, 26-27) noted some 11,000 separate parcels. These mostly ranged 
from 1,200 to 3,000 square meters, with some diminutive plots and others 
as large as 24,000 square meters. In England, the size range of plots was 
narrower, although some diminutive plots did exist. At Martham, in 
Norfolk, for example, the land held by the peasantry was divided into at 
least 2,500 separate plots at the end of the thirteenth century, with an 
average plot size of 2,000 square meters and a significant number of plots 
measuring 1,000 square meters or less (Campbell 1980). 

There has been much discussion of the reasons for this most distinc­
tive form of field layout. It has recently been suggested that dispersed 
holdings may represent a strategy of risk minimization. The Andean 
evidence lends some support to this interpretation, insofar as plot scatter­
ing increases with altitude, which is positively linked to higher natural 
risk factors (McCloskey 1976; Dodgshon 1980, 22-25, 45-46; McPherson 
1983; Figueroa 1982, 127, 129, 132; Bentley 1987). Yet, although plot 
scattering may reduce the risk of wholesale crop failure, there is no 
unequivocal, empirical evidence to show that it was actually undertaken 
with this express purpose.", Indeed, it may have arisen from entirely 
different motives. Thus, in England, several studies have demonstrated 
that piecemeal colonization by groups of cultivators, together with the 
repeated partitioning of holdings between heirs and the sale and exchange 
of portions of land between different cultivators, were all capable, over a 
period o. ime and under conditions of population growth, of creating 
subdivided fields from formerly consolidated holdings (Bishop 1935; 
Baker 1964; Sheppard 1966; Campbell 1980). When the rules governing the 
transference of land permitted, population growth was likely to lead at 
one and the same time to an extension of the cultivated area and the 
fragmentation of established holdings. As population expanded, so hoid­
ings proliferated, individual parcels became smaller, and the degree of 
scattering increased. In this context, it is significant that partible inheri­
tance, whose contribution to the formation of subdivided fields in medi­
eval England is now well established, is still practiced in many Andean 
commonfield communities today. Other things being equal, such an 
inheritance system is likely to ensure the persistence of a highly subdi­
vided field layout. 7 

Notwithstanding the high degree of parcellation in both English and 
Andean commonfields, it would be misleading to represent their physical 
appearance as at all similar. The shape of the parcels and the way in 
which they were organized into fields differed due to the contrasting 
technological and ecological circumstances under which the two sys­
tems evolved. 

English commonfields were developed for the most part on level or 
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gently undulating terrain and in conjunction with a plow technology and 
mixed grain and stock economy. Indeed, the plow was arguably the single
most formative influence upon the morphology of English commonfields. 
As J.Langdon has shown (1986), three main types of plow were in use by
the thirteenth century: the wheeled, foot, and swing varieties. 

Wheeled plows were more likely to be drawn by horses than were the 
other varieties (on the lightest soils, a team of only two horses would 
sometimes suffice), and in distribution were confined to the southeastern 
counties and parts of East Anglia. This pattern is pirtly a function of soil 
conditions, but it also reflects social, economic, and institutional factors,
insofar as the adoption of horse traction entails a greater emphasis upon
the production of fodder crops, notably oats. This, in turn, is associated 
with higher labor inputs and the kind of intensive cultivation system that, 
at this date, was found only in conjunction with the more loosely
regulated commonfield systems.8 

Elsewhere in the country, swing and foot plows predominated, the ox 
was the principal plow beast, and plow teams were often large-usually
eight animals, but sometimes ten, or even as many as twelve. Again, this 
is partly because of physical conditions, as large, slow, ox teams were a 
necessity on the heavy clay soils of much of !owland England; but it also 
correlates with lower population densities and cultivation systems that
placed greater emphasis upon fallowing, with a corresponding depen­
dence upon natural rather than produced fodder. Thesc conditions ob­
tained in much of those parts of central and southern England where 
commonfield farming most sowas strongly developed, there was a 
general association between foot and swing plows, large ox teams, and 
regular commonfield systems. Finally, it was for the simple but obvious 
reason that these large teams were cumbersome to manage and awkward 
to turn that individual parcels within the commonfields acquired their 
characteristically long, sinuous, and strip-like shape (Eyre 1955).

The prevailing plow technology can also be credited with creating the 
equally characteristic micro-relief pattern known as "ridge and furrow." 
This resulted from the repeated turning of the sod inwards, toward the 
center of the strip, which the fixed moldboards (it was the moldboard that
turned the sod) of medieval plows made unavoidable. The boundaries 
between strips thus became marked by furrows, which had the additional 
advantage on heavy soils of assisting drainage (Beresford 1948; Kerridge
1951). A buildup of soil also resulted at the end of each strip from the 
action of turning the plow: tile resultant "headlands" often became so 
massive that they may still be identified from aerial photographs, even
where the associated strip pattern has long since been plowed out (Hall 
1981). 
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Land hunger during the thirteenth century pushed the cultivated area 
of most commonfield townships to its physical limit, so that property 
boundaries became clearly demarcated (double furrows, grass balks, and 
marker stones and posts were all used for that purpose) and property 
rights-private as well as communal-became jealously guarded. 9 Odd 
patches of ground were sometimes left untilled within the commonfields 
for reasons of shape, accessibility, or soil conditions; these were generally 
utilized as a valuable supplement to the otherwise meager pasturage 
resources. For the most part, however, commonfields were very regular 
and only appeared fragmented and haphazard in areas of broken relief, 
poor soil, or bad drainage (Elliott 1973). Even then, they still bore little 
physical resemblance to tile commonfields of tile Andes. 

Andean commonfields occur in high mountains, where the terrain is 
extremely fractured, and where cattle, and especially plow oxen, have 
difficulty in adapting to the altitudes. The commonfields are distributed 
over a very extensive geographical area: the, have been found as far north 
as Huanuco in Peru and as far south as Macha, Department of Potosi, in 
Bolivia (Orlove and Godoy 1986). Within this zone, they lie at 3,000-4,000 
meters above sea level on both the eastern and western flanks of the 
Andes, including the altiplano. 

Throughout this area, yoked oxen are employed for plowing only in 
the lands surrounding Lake Titicaca and on the flatter patches of the 
Bolivian plateau. Elsewhere, plow animals are precluded by the rugged 
topography, easily degradable soils, and risk of hypoxic stress (Guillet 
1981). For these reasons, and partly because the principal crops are roots 
and tubers (notably potatoes), the predominant tool of cultivation is not 
the plow but the digging stick (chakitaclla), supplemented by picks, 
shovels, and scythes for planting and harvesting (Gade and Rios 1976). 
Individual parcels of land are therefore free to assume every conceivable 
size and shape, a phenomenon that is encouraged by the steep and broken 
slopes and stony soils. 

In consequence, the typical appearance of Andean commonfields is a 
mosaic of irregular parcels, many of them Lilliputian in scale. The 
boundaries between these parcels are often vague; they include natural 
features, untilled land, marginal pasture grounds, and up-ended sod 
blocks. The same applies to the commonfields themselves and the bound­
aries between them, which tend to be zones rather than precise lines and 
are usually demarcated by small piles of stones (mojones) or natural 
landmarks (Godoy 1985). This endows commonfield agriculture with an 
element of flexibility, for cultivation can be expanded or contracted as 
required according to demographic changes and altered land require­
ments (Mamani 1973, 93). It also produces a different agricultural land­
scape from the neatly aligned arable strips of lowland England. 
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Decision-Making Arrangements in
 
England and the Andes
 

Pronounced though outward differences may have been, both English and
Andean subdivided fields presented their dependent cultivators with the 
same basic problem: how were cropping and grazing to be organized in
fields that were so parcellated? In particular, how was advantage to be
taken of the valuable opportunity that fallow land afforded for feeding
livestock and fertilizing soils? In medieval England, the need to utilize the 
fallow grazings was especially acute, for in many townships (especially inthe counties of the East Midlands) the area of arable land had becn so
expanded that permanent grassland was scarce (Fox 1984). Yet livestock,
both for traction and manure, remained an indispensable adjunct of
arable production. In the plowless Andes, the need was different. What 
was important here was the conservation of soil fertility in a mountain
environment where soils are deficient in nitrogen, phosphate, and po­
tassium, and easily degradable (Eckholm 1976; Crawford, Wishart, and
Campbell 1970; Orlove 1977, 119; Ravines 1978a, 3-74; Thomas 1979; Brush
1980). Indeed, adequate dunging of the soil (usually by flocks of sheep
and llamas), is essential to the successful cultivation of one of the region's
main staples, the potato (LaBarre 1947; Browman n.d.; Winterhaider,
Larsen, and Thomas 1974; Camino, Recharte, and Bidegaray 1981).I0

It is in the context of these ecological requirements that the adoption
of communal decision-making arrangements must be interpreted. The
precise nature of these arrangements depended upon environmental,
technological, demographic, and sociopolitical circumstances, which is
why England, for example, contained so many different types of com­
monfield systems (it remains to be established whether the same applied
in the Andes, although it is a priori likely)." These systems differed from 
one another in both form and function, possessed distinctive geographical
distributions, and followed separate chronologies of development. Apart

from subdivided fields that were devoid of communal decision-making

arrangements, two basic generic types of field systems can be identified:
 
irregular commonfield systems, and 
 regular commonfield systems.
Within the former category, further distinctions can be drawn among
systems in which there was no regulation of cropping, systems in which
there was some regulation of cropping, and those where, very occa­
sionally, there was complete regulation of cropping. This last feature was,
however, more typical of regular commonfield systems, whose distinctive­
ness lay in the superimposition of communally enforced rotations upon a
regular layout of holdings, with the result that each peasant holding, largeor small, effectively became a microcosm of the entire arable area.1 2 

S. Fenoaltea has recently argued that this offers the additional, and in his 
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view more profound, advaitage of optimizing the allocation of village 
labor to the village land, as though the township were a single village­
wide farm, "without loss of effort to shirking or supervision, as each 
household optimizes the allocation of its own labor to its own land" 
(1988, 191). 

Although many different commonfield types existed, it is important 
to recognize that there have always been some subdivided fields within 
which individual holdings have been managed without reference to any 
wider framework of decision making. J. Thirsk believed that attempts to 
herd and farm in subdivided fields were so prone to conflict that "the 
community was drawn together by sheer necessity to cooperate in the 
control of farming practices" (1964, 9). Commonfield agriculture is thus 
regarded as offering lower transaction costs than the continuance of 
farming in severalty. In fact, this was by no means necessarily so, as 
England and the Andes both demonstrate. 

Examples may be found in both countries of intensely subdivided 
fields with little or no communal regulation of cropping and herding. This 
was particularly the case in environmentally favored areas of relatively 
high population density and intensive agriculture. A high population 
means that labor is available for the fencing and policing of individual 
plots and private tethering, herding, and folding of livestock. At low 
population densities, as B. C. Field has demonstrated for seventeenth­
century New England, such exclusion costs, and especially the costs of 
fencing, were a major factor promoting communal herding. On the other 
hand, as Field also observes (1985, 104-7), the tendency of population 
growth is to push property-rights institutions in the direction of individ­
ual tenures. Intensification of cultivation also means that the area left 
fallow and available for pasturage is usually either small or nonexistent. 

The husbandry systems where this occurred in medieval England­
notably in parts of Sussex, Kent, and Norfolk-were characterized by the 
cultivation of fodder crops and associated stall-feeding of livestock, 
coupled with labor-intensive methods of fertilizing the land. When fallow­
ing occurred, its sole purpose was to cleanse the land of weed growth by 
means of multiple plowings, a practice that would have been in direct 
conflict with any attempt to utilize fallows as a source of forage. Wherever 
these husbandry methods were employed, rights of common grazing on 
the arable fields were therefore either restricted to the period immediately 
after the harvest (the one time in the year when the fields were free from 
standing crops) or absent altogether (Baker 1973; Campbell 1981c, 1983). 

In the Andes, the counterparts of these intensive grain-producing 
districts are the areas of irrigated maize production, at lower altitudes 
than the main area of commonfields, where a warmer and more stable 
climate and a more benign topography permit a greater intensity of 
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cultivation and correspondingly higher densities of population. Here, too,the organization of cultivation is largely on an individual basis, ascommunal supervision of grazing is precluded by the intensity of crop­ping (Donkin 1979, 120; Guillet 1981; Platt 1982). Cultivators make their own private arrangements for feeding the plow oxen employed in these 
areas. 

The opposite extreme is represented by the classic commonfieldsystem of the English Midlands. Here, demographic, economic, andenvironmental circumstances were less conducive to the kind of inten­sification of production outlined above, insofar as this area supported only
moderate population densities, was at some distance from major urban
markets, and lacked cheap and ready access to external supplies ofnutrients for the maintenance of soil fertility. As a result, there were both 
greater incentives and fewer obstacles to the adoption of collective controls 
upon agriculture. In fact, communal management of an integrated system
of cropping and grazing was taken further in this system than in anyother. What made this possible was an artificially regular layout ofholdings, whereby an equal amount of land was held in each of thecommonfields of the township. This was essential since a regular, and
communally enforced, rotation of crops was superimposed upon theentire aiable area, effectively transforming the village into a single large
farm (Fenoaltea 1988).

The furlong-a bundle of adjacent strips-was the basic unit ofcropping, with the result that individual commonfields frequently carried 
a range of different crops. Nevertheless, when it came to fallowing, thefield retained a central place in the whok system of rotation: "Whatever
changes in cropping were rung on the furlongs of the sown field or fields,the fallow field remained inviolate" (Fox 1981, 74). Under the two- and
three-field system, each field was fallowed either every second or every
third year. The basic rotation was either a combination of winter- and
spring-sown cereals and legumes followed by fallow, or a season ofwinter-'awn crops, a season of spring-sown crops, and then fallow. The 
purpose of the fallow was to rest the soil so that it might recupcrate itsfertility, to allow the land to be fertilized with the dung of grazing
livestock and, above all, to supply the livestock with forage, which was insuch short supply in many of the townships that followed this system.
Since the need to find grazing for the livestock was, ecologically, the raisond'6tre of the entire system, there was no question of subjecting the fallowto repeated plowings: on the contrary, it was left to sward over with weeds
and grasses and only put back under the plow shortly before it was 
returned to cultivation. 

Andean commonfields share many affinities with these English ar­rangements and display the same association with a moderate density of 
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population and intensity of land use. They, too, employ communal 
controls to rationalize the distribution of sown and unsown plots, thereby 
facilitating common grazing of the fallows. On the other hand, the crops 
involved are very different from those grown in medieval England, as are 
the functions and organization of fallows. These differences ensure that 
Andean commonfields possess considerable individuality in their de­
cision-making arrangements and attendant patterns of interaction. 

Within the Andes, commonfield lands are generally sown for up to 
four consecutive years and there is no distinction between wintr-sown 
and spring-sown crops. The normal rotational sequence is: first, potatoes 
fertilized with llama or sheep dung; second, native chenopods (guinuaand 
caFialhlaand tile tubers ocas and nillucus); and then cereals and leguminous 
crops in the third and fourth years. Having deep roots, the cereals and 
legumes seek nutrients below the shallow surface layer of the soil, whose 
fertility is rapidly depleted during the first two years of cropping (Free­
man 1980). Thereafter, soil nutrients are allowed to build up because the 
fields are allowed to rest for as long as thirty years, but the mean fallow 
duration is three or four years. The length of fallow is never fixed; it varies 
according to soil conditions and cropping requirements, and this proves 
the key to the whole system. The higher the altitude, the longer must be 
the fallow period, because of reduced soil fertility and slower rates of 
growth (Caballero 1981; Orlove and Godoy 1986). 

In very few cases are fields sown for more than five consecutive years 
or fallows reduced to one year. The exceptions include areas undergoing 
intensification, or those communities situated on the shores of Lake 
Titicaca that, thanks to a more benign climate and richer soils, plant on 
what approaches a continuous basis (Carter 1964; Mamani 1973, 89, 110; 
Urioste 1977, 43; Lewellen 1978, 16, 49; LeBaron 1979; Godoy 1985). It 
remains to be established how far such intensifications of production have 
led to modifications in conventional Andean commonfield arrangements 
and to what extent they have led to irreversible ecological degradation. 
Nevertheless, that intensification has occurred at all does demonstrate that 
commonfield systems are nowhere a direct adaptive response to environ­
mental factors; various nonecological considerations have always been 
important. 

Once a field is designated for cropping, the precise pattern and 
sequence of crops sown is a matter of individual choice. There ,s thus no 
Andean equivalent of the furlongs found in medieval England. The range 
of crops grown within any field is usually quite wide, as cultivators tend 
to civersify their pattern of planting as a hedge against environmental 
hazards and the risk of whole~ale harvest failure (Brush 1981, 71). Never­
theless, as far as the decision-making arrangements of these common­
fields are concerned, it is not so much what crops are sown that matters, 
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but rather, which fields are to be left fallow and for how long. Such 
important decisions are taken at a village level. To accommodate the 
relatively long fallow period required in this high mountain environment, 
the arable land of each community will usually be divided into at least 
seven or eight commonfields, and sometimes as many as fifteen. When­
ever any of these fields lie fallow, villagers exercise a customary entitle­
ment to pasture their livestock, collect firewood, and cut turf. At the same 
time, arrangements are made for the systematic dunging of the land by
sheep and llamas penned in movable folds. This ensures that all the land is 
adequately manured before it is eventually returned to cultivation: the 
dung, urine, and treading of the animals are all highly beneficial to these
upland soils. Analogous arrangements occurred in certain English com­
monfield systems on the light soil of East Anglia, where there was 
likewise a tendency for fallow periods to be of several years' duration 
(Postgate 1973; Bailey 1990). 

Two aspects of these Andean arrangements require further comment. 
The first concerns tle household's entitlement to common pasturage. In 
some cases, households have rights to graze only portions of the stubble of 
the commonfields. When this occurs, the location of this grazing ground
is often independent of tile distribution of parcels making up the holding.
W. E. Carter has described this distinctive arrangement (Carter 1964, 68; 
see also Platt 1982; Godoy 1983). According to him, the section of the
commonfields reserved to each household as pasture for its flocks is 
known as an unta (literally meaning "that which one can see"), which is a
prolongation of the houseplot into the commonfields. This unta privilege
directly overlays the normal rights of cultivation that apply to individual 
plots in the fields and sometimes applies to such uncultivable land as
mountaintops or swamps. Such demarcation of each family's own grazing 
zone within the village's territory is an Andean peculiarity and reflects a
desire for private control of their own animals by individual community
members. It finds no counterpart in tile commonfield villages of lowland 
England, with their greater emphasis on arable farming, scarcer pas­
turage, and much smaller flocks and herds.
 

A second, much more significant, characteristic of Andean arrange­
ments is that a communally determined system of cropping and fallowing
coexists with an irregular idyout of holdings. Such a state of affairs carries 
with it the obvious penalty that each year some households will be obliged
to leave a disproportionate amount of their land uncultivated. There is 
thus an inherent inequity within the system, a deficiency that is avoided 
in the English midland system by the equal distribution of a holding's
strips among all the fields of a township.13 Such a regular layout of
holdings would be of no practical advantage in the Andean situation,
where the timing and duration of fallows are, perforce, subject to such 
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flexibility. It is certainly true that (as in those few English instances where 
there was a similar mismatch between holding layout and rotations) 
Andean people are sometimes able to use land held outside the common­
field system to offset the inequities aising within that system. Thus all 
commonfield holdings include a houseplot that is held in severalty and 
capable of intensive cultivation. Although such plots are occasionally 
quite substantial, most have been much reduced in size through the 
application of a custom of male partible inheritance (Carter 1964, 65; 
Heath, Buechler, and Erasmus 1969, 177; Rodriguez-Pastor 1969, 84-86). 
For the tenants of these diminutive houseplots, the most effective supple­
ments to commonfield land are therefore vall2y plots. Not only are the 
latter not subject to communal decisions, they are also environmentally 
more favored and can consequently be cropped much more intensively 
than the commonfields (Guillet 1981; Platt 1982). 

When houseplots, valley lands, and pasture grounds are all taken into 
account, it transpires that commonfields generally constitute between 20 
and 70 percent of total landholdings.. the proportion rising with altitude 
(Figueroa 1982, 133). Nevertheless, many individuals remain dependent 
upon the commonfields for the basic staples of daily life. For them, the 
only solution when they are temporarily disadvantaged by the system is 
to come to some kind of reciprocal arrangement with those who are 
temporarily advantaged. It is upon this kind of social exchange between 
members of the same agricultural community that the commonfield 
system ultimately depends for its success. 

The nearest equivalent in England was the commonfield system of 
parts of East Anglia, noted above. Here a similar coexistence occurred 
between common rotations and an irregular layout of holdings. The 
rotations in question assumed the form of flexible cropping shifts which 
were capable of variation from plot to plot and year to year. Their object 
was likewise to concentrate fallow strips for sheep folding. Since this 
periodically placed certain individuals at a disadvantage, successful oper­
ation of the system, as in the Andes, depended upon the establishment of 
a satisfactory method of cornpensation. As control of the system was 
vested in the manorial lord (who, as principal flockmaster, was also 
usually the major beneficiary of it), a tenant thus placed might receive part 
of the lord's crop, temporary use of a portion of the lord's demesne, or 
financial compensation in the form of a cash handout or rent rebate. Even 
so, this system was particularly prone to conflict, as is testified by the 
large number of resultant court cases (Allison 1957, 1958; Simpson 1958; 
Postgate 1973; Bailey 1990). It was also one of the issues that provoked 
Kett's Rebellion of 1549 (MacCulloch 1979). 

On the whole, both English and Andean commonfield systems made 
good practical sense in a situation where land was cropped with only 
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moderate intensity, and where population levels were such that substan­
tial dividends were to be derived from pooling scarce labor and organiz­
ing basic farming tasks in common. Savings in exclusion costs were 
obviously to be made by eliminating the need for fencing and by
appointing a few guards to watch over the field and stock of all the 
villagers. Moreover, information and transaction costs were reduced when 
decisions were taken at a village level as to when and where to plant and 
pasture. Real gains in agricultural labor productivity may consequently 
have resulted (Fenoaltea 1988).

Such arrangements may also have proved advantageous to subjects
faced with heavy labor-tribute liabilities, a relevant point in both a 
medieval English and an Andean context. In the former, lords were
entitled to exact labor services from their tenants through the institution of 
serfdom; these services characteristically assumed the form of agricultural
work on the lord's demesne. In fact, under the conditions of labor scarcity
that probably prevailed when serfdom was first instituted, lords would 
have had a vested interest in promoting the development of a system of 
husbandry that enabled them to redeploy labor to their own ends. 
Certainly a general association existed between areas of strong lordship
and fully developed commonfield systems.14 

Likewise in the Andes, the Spanish instituted a system of forced labor 
to work the silver and mercury mines of Potosi and Huancavelica. This 
assumed the form of an annual migration of able-bodied males (the mnita)
drawn from a very extensive area. At the end of the sixteenth century, this 
migration totaled some 13,000 workers per year, some of whom came from 
so far away that they had to waik for an entire month to reach the mines. 
As E. Tandeter (1981) has pointed out, a migration on this scale must have 
had major repercussions for the accumulation and reproduction of the 
communities that were being exploited, the more so as these heavy labor 
demands coincided with a prolonged and massive reduction in popula­
tion.15 It seems, therefore, that in the Andes too there is a coincidence 
between the area of heaviest labor-tribute liabilities and the area where 
commonfield agriculture appears to have attained its most complex form 
and survived the longest. 

Patterns of Interaction 

The common denominator of all these commonfield systems is a reversion 
from private use of the soil for tillage to communal rights for grazing on 
the herbage of the fallow fields. This communal arrangement places a 
premium upon the collective management of resources. For instance, 
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since commonfields remain unfenced, individual householders face in­
centives to steal crops from adjacent plots and encroach upon neighboring 
lands. This potential threat fosters collective action, as isolated households 
by themselves would be less effective in opposing interlopers (Gade 1970, 
51; Orlove 1976, 213; Albo 1977, 23; Platt 1982, 45). That is why villages 
appoint guards and other officials. Furthermore, the movement across 
time and space of different flocks and herds, and the designation of fields 
to be sown and fallowed, involve complex scheduling problems affecting 
all villagers. 

These logistical problems are therefore frequently decided upon by 
village assemblies; it is they who determine the date and place of planting, 
harvesting, and grazing. In the Andes, these village councils, as noted by 
McBride, constitute the "de facto government of a community, though its 
operation is so silent and its deliberation so carefully guarded that its 
existence is seldom even suspected" (1921, 9). Much the same is true of 
similar assemblies in England, whose existence is often barely hinted at in 
the historical record. Yet although there is a clear association between 
commonfield agriculture and strongly developed corporate village com­
munities, the precise causal connection between them is enigmatic. At 
any event, the outward physical expression of the strong corporate 
character possessed by these commonfield communities in both countries 
is the nucleated village, in which the dwellings of the cultivators and other 
inhabitants are concentrated into a single settlement cluster. Such villages 
are now recognized by archaeologists as having made a relatively late 
appearance on the rural scene, their arrival coinciding, it would appear, 
with that of commonfield agriculture in the ninth and tenth centuries 
(Astill 1988b; Fox 1992). In contrast, more dispersed and more ancient 
forms of settlement-loosely clustered hamlets, isolated farmsteads, and 
a mixture of villages and scattered messuages-tend to prevail in areas 
without a commonfield system.16 

The Andean evidence demonstrates that the corporate sense of these 
commonfield communities is usually strong enough to override even 
quite substantial inequalities of holding size among cultivators.' 7 As is to 
be expected, the larger landholders do tend to exert a disproportionate 
influence within village assemblies and dominate the principal village 
offices. On the other hand, all household heads serve as field guards by 
yearly turns. This rotational incumbency possibly had colonial origins, 
but it still functions (Rasnake 1988). 

These officers, known variously as pachacas, campos, muyucamas, 
arariwas, camayoqs, or rigidores de varas, are in charge of supervising fields, 
preventing animals from straying onto cultivated lands, guarding against 
crop theft and trespass, punishing and levying fines on miscreant shep­
herds, and performing rituals to protect crops when hail, drought, and 

http:system.16


113 Conmonfield Agriculture 

other natural calamities threaten. Their honesty is ensured because they 
are answerable to the higher-level authority of the village and charged
with responsibility for any crops stolen from the fields. In recompense, if 
the harvest proves successful, they receive the produce of a few furrows 
from each family, or are allowed to plant in uncultivated plots of the 
commons. 

As B. Thomas observes, this system of incumbency by yearly turns 
symbolizes total community involvement in the decision-making process
of the entire community (Thomas 1979, 161; see also Gade 1970, 12;
Degregori and Golte 1973, 42; Preston 1973; Fujii and Tomoeda 1981, 54).
Household heads also sponsor village festivals at one or more times in their 
life cycle. These festivals confer prestige upon those who sponsor them, but 
are also essential for validating the individual household's rights of access to 
village assets in the eyes of the community (Platt 1982; Godoy 1983).

The need to establish who belongs to a community and has a stake in 
its resources is critical: that it is perceived as such is demonstrated by the 
symbolic reapportionments and public reconfirmations executed under 
the supervision of hacienda officials of a household's rights to land.' 8 If 
anything, the issue of who is entitled to land rights has become more 
prominent in recent years as expanding populations have brought re­
sources under increasing pressure. 

Today, as in the past, a pronounced social stratification is apparent
within many of these villages. InlBolivia, the true insiders (originarios)
tend to have more parcels within the commonfields than do later arrivals 
(agregados). Below these two groups lie the kantit runas ("people of the 
margin"), peasants who settled in the village during the nineteenth 
century and who obtained indirect access to common land in exchange for 
services rendered to wealthier households (Platt 1982; Godoy 1983).19
These divisions tend to be perpetuated by rules that proscribe the renting 
or selling of commonfield land to outsiders, although they permit cultiva­
tors to rent or mortgage their parcels to other members of the community
(Guillet 1979; Fujii and Tomoeda 1981, 53; McBride 1921, 14; Metraux 1959;
Carter 1964, 68; Godoy 1985; Custred 1974, 258). Such entry and exit rules 
are enforced by the village council, which, if need be, employs expulsion 
as the ultimate sanction. That village councils should have acquired such 
powers is a function of the historic weakness of national power structures 
in the areas of commonfield agriculture. 

In medieval England, the administrative structure and patterns of 
interaction of these commonfield communities are more difficult to ascer­
tain, filtered as they are through the historical record. Most of what is 
known is provided by the proceedings of manorial courts (the lowest level 
of courts with legitimate legal jurisdiction). It was in these courts that 
commonfield bylaws were enacted and enforced, and their proceedings 
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usually record innumerable boundary disputes and prosecutions for 
trespass and crop theft (Ault 1965). The election of village officials was also 
usually enrolled in the courts. Some of these officers, like the "pinder" and 
"hayward," are close equivalents of the Andean field guards. They 
watched over the livestock feeding on the commons, and when necessary 
impounded them and assessed the damage done by cattle and tres­
passers, after which a fine was imposud by the manor court on those 
responsible. Effective operation of these courts was obviously partly a 
function of the strength of seignorial authority, but it also depended upon 
the cooperation of the village community. Although a good deal of friction 
often existed between the villagers and their lord, it is clear that they 
derived considerable benefits from such ready access to a means of 
resolving local disputes. 

The 	role of the manor court was important in the operation of the 
commonfield system, but the prerogative of overseeing the regular routine 
of commonfield husbandry and ensuring that cultivators conformed to its 
discipline was probably reserved to informal village assemblies. 20 Effec­
tively, all those who owned land in the commonfields had a say in their 
management and enjoyed an entitlement to the appurtenant common 
rights that was usually in proportion to the size of their landholding. The 
only exceptions were various landless but long-established families within 
the 	community who sometimes rete.ned a customary claim upon its 
resources through retention of the ancient houseplot. All those holding 
such rights were known as "commoners." 

On the large Worcestershire manor of Halesowen, there were no less 
than. twelve separate commonfield communities, each of which was 
represented in the central manor court by two villagers elected by its 
members, an arrangement implying that they must each have possessed 
some kind of well-organized self-governing machinery. As in the Andes, 
these "assemblies" were almost certainly dominated and run by the richer 
peasants, for it was they who usually fulfilled the majority of manorial 
offices. Patterns of social and economic interaction reconstructed by 
Z. Razi from these court records indicate a high incidence of reciprocity 
between peasants, its precise nature varying according to socioeconomic 
status. It is his view that in the late thirteenth and early fourteenth 
centuries the manor of Halesowen was characterized by "a high degree of 
cohesiveness, cooperation, and solidarity as a result of the requirements of 
an open-field husbandry, a highly developed corporate organization, and 
a 	sustained and active resistance to the seignorial regime" (1981, 16). 

Nevertheless, the strong corporate sense manifested by these com­
monfield communities should not be mistaken for rural egalitarianism. 
Nor should commonfields be regarded as an expression of such principles. 
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Cooperation, a shared ider.city, and a sense of common purpose at a 
village levvI were perfectly compatible with the existence of sharp inequal­
ities between peasants and marked intragroup rivalry. Moreover, in the 
long term, these internal divisions were potentially disruptive to the 
commonfield regime, particularly in view of any changes in the wider 
political or economic context. 

Documentation of the long-entrenched social stratification that existed 
within these rural communities is now becoming increasingly available 
(Dewindt 1972; Britton 1977; Smith 1979; Razi 1980). Thus, Halesowen 
village society may have functioned as a community but it was also highly
monetized and competitive. From his reading of the evidence, Razi was in 
no doubt that the well-to-do villages were exploiting the needs of their less 
well-off neighbors to maximize their profits. Equivalent studies of villages
in other parts of England have come to much the same conclusion. There 
was no question of arable lands being periodically reallotted (all attested 
cases of reallotment relate to meadowland, a common resource, like most 
other sources of herbage). From at least the middle of the thirteenth 
century, it is plain that peasants had attached strong individual ownership
rights to their land. According to customary law, even villein land, which 
theoretically belonged to the lord rather than the tenants who held and 
worked it, descended according to the prevailing rules of inheritance 
within the same family; only in default of heirs did it revert to tile lord,
who might then reallocate it among his tenants. Moreover, an active 
market in peasant land was already established by this date in much of 
lowland England. Its effect was generally to encourage the emergence of 
socioeconomic differences between individual peasant families (Smith
1984b; Harvey 1984). Nevertheless, through ihe observation of certain 
commonsense safeguards, this land market proved in no way inimical to 
the effective operation of the commonfields. 

Conclusions 

That two commonfield systems with such a strong functional affinity 
should have developed under such fundamentally different technological
conditions is highly significant, for several writers on the origin of English
commonfields have placed great stress on the role of technology. F See­
bohm (1883) and the Orwins (1967), for instance, have all attributed the 
creation of commonfields to the practice of coaration or joint plowing with 
a heavy mold-board plow (Dodgshon 1980, 30-34). Yet the culture that 
evolved such similar agricultural arrangements in the Andes was effec­
tively plowless. 
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Environmentally; too, there was a vast difference in the circumstances 
under which these two commonfield systems develo1 ;ed. However, de­
spite' the obvious physical differences between the high Ancies and 
lowland England, both environments presented cultivators with an analo­
gous problem. In each case, the productivity of the agricultural system 
rested upon tile maintenance of a delicate ecological balance that required 
the reconciliation, on the same land, of the conflicting requirements of 
animal and pastoral husbandr The need to supply forage to the animals 
and dung to the soil was the link between them. Even so, that the same 

basic need should have elicited such a similar institutional response says 
as much about the sociopolitical conditions prevailing when common­
fields emerged, as it does about environmental considerations per se. 

As has been shown, English and Andean commonfields make com­
plete sense only when viewed in the context of a specific combination of 
economic, demographic, social, -nd political circumstances. Field (1988) 
has emphasized the connection between cultivation practices at one 
extrern- and sociopolitical institutions at the other, although this is 
difficult to demonstrate empirically. Nevertheless, we believe that it was a 
real and vital link in both of the cases discussed above. Such a conclusion 
is not merely of relevance to students of commonfield systems: it also 
provides a warning against adopting an approach to the whole question of 
common-property resources that is either too environmentally or too 
economically deterministic. 

These two cases also demonstrate the capacity of common-property 

resource management systems to take on an existence of their own, 
independent of the circumstances that may have led to their creation. 
Commonfield systems were self-perpetuating. This was partly because 
the system could only be dismantled if the common rights that applied to 
it were dissolved first, a step that entailed considerable costs because it 
required a consensus particularly difficult to obtain where there were so 
many vested interests. The proJcess of parliamentary enclosure in England 
provides a graphic illustration of this and demonstrates that the interven­
tion of a superior legal authority was sometimes required before long­
established common rights could be finally extinguished (Tate 1967; 
Yelling 1977; Turner 1984). 

Strict adherence to the specific agricultural routine imposed upon a 
community by the commonfield system was a further source of inertia. It 
was not that progress was impossible-the system could not have sur­
,ived for so long had this been the case-but rather that substantial 
changes, such as in the number of rotational courses, were cumbersome to 

ac icve (Havinden 1961; Dahlman 1980, 146-99). Communal consent was 
required before any deviations could take place from established crop 
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rotations, or before alterations could be made in the existing ratio of 
pasture to tillage. Radical changes in the techniques and intensity of 
cultivation were consequently to be avoided. As Fenoaltea observes,
where technologies were in flux and the agricultural population poorly
educated, "the citical advantage of enclosed farms was that they could 
introduce advanced techniques without the need to convince a village full 
of cautious peasants that the new methods were better than the old" (1988,
197). For these various reasons, commonficld systems had a bias toward 
the maintenance of the economic and demographic status quo, and their 
dependent communities adopted social and cultural values and demo­
graphic strategies that actually retarded population growth and moder­
ated technological change (Homans 1941; Howell 1975; Goody, Thirsk, and 
Thompson 1976). The resultant symbiosis between commonfield regime
and sociodemographic behavior sometimes endured for centuries. 

Nevertheless, commonfield systems were by no means immutable,
and it would be a mistake to presume that seventeenth- and eighteenth­
century corimonfields were carbon copies of medieval ones. Over time 
they furnish much evidence of adaptation to new technologies and 
socioeconomic circumstances. Parcels have been altered in shape and 
size, and fields in layout; new crops have been incorporated into rotations, 
and increases made in the number of rotational courses; livestock stints 
have been reassessed; and modifications have been made to the manage­
ment of fallows. Provided that the pace of change has been gradual, it has 
usually been possible for commonfields to adapt themselves to it. 

Problems have, however, arisen when the pace and nature of change
have been more revolutionary. In England, for instance, although eco­
nomic and technological developments rendered commonfield agriculture

increasingly anachronistic from the fifteenth century onward, thatso 

enclosure by agreement began to make quiet but steady progress, the
 
final demise of the system did not come until the nineteenth century. Even
 
then, it took powerful economic forces and strong vested interests, 
combined with the facility of enclosure by Act of Parliament, before the 
last bastions of the system fell. During this final period, commonfield 
agriculture was much castigated by agricultural writers so that it became 
widely regarded as a moribund and inefficient system. This verdict has 
tended to color contemporary Western attitudes to communally managed 
resources in general and has been used to support a strong preference for 
privatized property systems in particular. Yet recent research into the 
productivity of English agriculture before and after enclosure has begun
to challenge this traditional orthodoxy. Thus, R. C. Allen has argued that 
English commonfield farmers achieved major productivity gains during
the seventeenth and eighteenth centuries, and has further argued that the 
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major econoric consequence of enclosure was not a gain in productivity, 
but the redistribution of agricultural income in favour of landlords (1982, 
1991). 

Yet in the Andes, the question of enclosure remains very much a live 
issue. Much privatization of former commonfield land has already taken 
place, by one means or another, in those areas where agriculture has been 
most strongly exposed to commercial penetration (Heath, Buechler, and 
Erasmus 1969, 192; Rodriguez-Pastor 1969, 86; Marnani 1973, 87-88; 
Preston 1974, 247; Mayer 1987, 82; Figueroa 1982, 133). But away from the 
influence of the Peruvian coastal cities and the chief towns and mining 
centers of the Bolivian interior, traditional commonfield agriculture con­
tinues largely unaffected. Coincidentally, it is in these same areas that the 
terrain is most rugged and rural poverty greatest, and this poses a major 
dilemma for those working in development (Eckholm 1976; Thomas 1979; 
Guillet 1981; Godoy 1983). Should contemporary Andean commonfields 
be condemned, like their erstwhile English counterparts, as an obstacle to 
progress and a cause of rural poverty and backwardness? Or should a 
lesson be drawn from recent reassessments of the English evidence and 
stress be placed upon the delicate ecological balance that they undoubt­
edly maintain in this high mountain environment, the moderate rates of 
technological progress and productivity growth which they are poten­
tially able to sustain, and the sense of corporate identity and solidarity 
that they nurture in these isolated, materially deprived, and agriculturally 
dependent communities? 

NOTES 

1. For the European distribution, see Bloch 1967, 69. For commonfields in 
New England, see Walcott 1936, 218-52, Bidwell and Falconer 1925, and Field 1985. 
For Andean commonfields, see Orlove and Godoy 1986. Mesoamerican systems 
are briefly discussed in Wolf 1966, 20-21. Indian commonfields are described in 
Chapter 9 of this book. Middle Eastern systems are discussed in Goodell 1976, 60­
68; and in Poyck 1962. 

2. For an up-to-date review of the literature on English commonfield 
origins, see Fox 1981, 64-111; and Fenoaltea 1988, 171-240. For a comprehensive 
treatment of the development of English commonfields, see Baker and Butlin 1973. 

3. Pleas for comparative research into commonfield systems have been 
made by Bloch (1967, 70), Thirsk (1966), and McCloskey (1975, 91). 

4. For the late medieval antecedents of the enclosure movement, see Fox 
1975, 181-202; and Campbell 1981a. 
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5. See Godoy 1991 for a consideration of the evolutionary trajectory of 
Andean commonfield systems. 

6. In this context, it should be noted that the main reason that the villagers
of Vila Vila, in the north of Potosi, abandoned commonfield tillage was that a frost
would kill everyone's potatoes, since all the villagers planted potatoes in the same 
great commonfield (Mamani 1973, 88). 

7. The most usual arrangement is for male coheirs to work a holding as a 
group: each brother receives the right to work some parcels within each common­
field, and further plot fragmentation is thereby halted (Mamani 1973, 91-92). 

8. Tile complex economics of tile changeover from natural to produced
fodder, and thus from ox to horse plowing, are discussed in Boserup 1965, 36-39. 

9. For agrarian conditions at this time, see Miller and Hatcher 1978. 
10. One author has suggested that simple fallowing may not be enough to

build up nutrients in the Andes (Yamamoto 1988, 130). For an analysis of the 
corresponding situation in England see Shiel 1991. 

11. These different British field systems are surveyed in Baker and Butlin 
1973. 

12. For a fuller specification of the diagnostic features of these different 
commonfield systems, see Campbell 1981b, 112-29. 

13. Households will also be faced with a periodic seasonality of agricultural
surpluses or deficits, depending upon the amount of land held in tile common­
fields open to use. 

14. This argument is elaborated more fully in Campbell 1981b. On the 
strength of seignorial power at tile time that European commonfields were
crystallizing, see Duby 1974. For an illustration of the coincidence between 
variations in lordship and variations in field systems, see Harley 1958, 8-18; and 
Roberts 1973, 188-231. For the factors that promoted the institutions of serfdom,
 
see Hatcher 1981, 3-39.
 

15. The population collapse after the conquest is discussed in Dobyns 1963,
493-515; Smith 1970, 453-64; and Shea 1976, 157-80. 

16. For the pattern of rural settlement in Britain, see Roberts 1979 and Astill 
1988a. 

17. See, for instance, Albo 1977 and Isbell 1978. Earlier echoes of tlhe same 
theme may be found in the indigenista literature, as in Valcarcel 1925 and Castro-
Pozo 1936. 

18. These reapportionments seem to date from Inca times, when they were 
used to ensure that all households had the means of meeting tribute obligations to
the kings in Cuzco (Murra 1980a, xv). The system was adapted by the Spanish to 
serve a similar purpose (see Rowe 1957, 182). This practice survives in fossilized
form today. The shift from true reallotment to a system of nominal or symbolic
reallotment, wherein households continue to use the same parcels year after year,
probably reflects a growing shortage of land and concomitant increased specifica­
tion of individual !:.nd rights (C:i icr 1964, 69; Buechler 1969, 179; Preston 1973, 3). 

19. For the existence of unequal holdings among commonfield farmers in 
Peru, see also Mishkin 1946, 421-22; Suler 1958, 190; Matos Mar 1964, 130-42; and 
Guillet 1981, 146. 

20. Fo a review of the literature on this subject, see Smith 1984a. 
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Institutional Dynamics: The 
Evolution and Dissolution 

of Common-Property 
Resource Management 

James T Thomson, David Feeny, 
and Ronald J.Oakerson 

Institutional arrangements for the management of common-property 
resources are created in particular settings and evolve as responses to 
certain combinations of circumstances. A full understanding of the evolu­
tion and survival of such arrangements thus requires dynamic analysis of 
case studies. The framework presented by Oakerson in Chapter 3 of this 
book may be applied recursively to examine dynamic sequences of 
change. Thus, responses to exogenous shocks in one period become part 
of the existing set of institutional arrangements in the next, affecting the 
subsequent path of institutional evolution. 

The dynamic sequences of change in the management of forest 
resources in Niger (1884-1984) and land resources in Thailand (1850-1990) 
are the subjects of this :napter. By applying Oakerson's framework 
iteratively, changes in both individual strategies and decision-making 
arrangements may be made endogenous. The approach is applied at both 
the local and the supra-local level. 

In both cases exogenous changes in population and market oppor­
tunities combined to make the common-property resource more valuable. 
Utilization of the resource increased to accommodate the subsistence 
needs of a growing population. The trend was reinforced by expanding 
market opportunities at the local, national, and international levels. The 
response to growing scarcity was a search for new arrangements to 
manage the resource more effectively. 

In each case, too, the behavior of the state was important in affecting 
the choice of new arrangements. In the Niger case, especially in the 

129 
R., 



130 James Thomson, David Feeny, and Ronald Oakerson 

colonial period, the government's lack of accountability to constituencies 
of resource u'ers meant that new, socially inefficient arrangements could 
be gradually imposed. In Thailand, in spite of the general lack of 
democratic forms of government, indigenous regimes provided new ar­
rangements that better served the interests of the resource users. The key 
difference between the two cases is, however, not merely the type of 
regime and degree of its accountability to those whom it governed. Elite 
Thai decision makers shared in the gains created by the provision of the 
new property relations. Their interests affected the possibilities of 
innovation. 

Given the existing constitutional structures in each case, basic 
changes in institutional arrangements relevant to resource management 
required that the central government take some action. The local arena is, 
however, also important in shaping the interpretation, enforcement, and 
operational meaning of the new and existing arrangements. In the Zinder 
(Niger) woodstock case, arrangements extralegal by national standards, 
but increasingly legitimate in local eyes, are becoming relevant as well. In 
the Thai case, traditional patterns of the exploitation of land resources 
were retained in spite of the lack of official sanction and eventually legal 
compromises were introduced that served to officially recognize actual 
practices, and formerly extralegal arrangements. In each case, the changes 
in institutional arrangements occurred within and were linked to the 
ongoing evolution in the system of resource exploitation. The evolution of 
each system will be briefly described. 

The Zinder Woodstock Case 

During the first half-century of relative abundance (1884-1935), the wood­
stock was subdivided on a de facto basis into three parts: 

" a series of small local common properties around settled areas 
" an undifferentiated common-property resource composed of all remain­

ing undeveloped bushland 
" a de jure statewide commns for one tree, Acacia albida, which is widely 

valued and protected for its agroforestry properties (Pelisser 1980; Weber 
and Hoskins 1983, 9-15) 

At the beginning of the forty-year period of rough equilibrium (1935­
1974), colonial legilation imposed a de jure common-prcperty status on 
the fifteen most valuable tree species (including A. albida). Management 
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authority was centralized for the protected species at the colony level. 
Colonial foresters created a small force of forest guards, assisted by local 
informers, to enforce these rules in rural areas. But enforcers were so few 
as to be relatively ineffectual in those places they did patrol. In other areas, 
the forest service simply did not make its presence felt. Nonprotected 
species remained a common-property resource, management of which 
was left to evolve in light of local concerns. Given extensive undeveloped 
bushland in the immediate vicinity, few residents of the Zinder area 
perceived any real scarcity of wood or any real reason for woodstock 
management. 

In the final ten-year stage of relative scarcity (1974-1984), the fifteen­
species common property remained a state concern and off limits to 
unauthorized users. In consequence, rough species were nearly destroyed 
and pressure, generated by the demands of a growing population, 
mounted on protected species. An attempt to organize common-property 
village woodlots failed because the technical forestry package was inade­
quate, commons regulations remained inchoate, and rules governing 
management were never specified. Though it is fair to suppose more 
elaborate management regulations for the common woodstock might have 
arisen as local people perceived wood shortages, such rules were not 
developed because the postindependence state maintained the preemp­
tion and centralization of management authority. One result has been the 
recent emergence of individual attempts by peasants to assert personal 
rights to the trees growing on their own land. 

The Thai Land Rights Case 

In the nineteenth century, a reliable market developed for surplus paddy 
production. Subsistence agriculture became increasingly commercialized. 
As land became more valuable, disputes over commons-land ownership 
became endemic, inducing a series of innovations in institutional arrange­
ments that resulted in the privatization of arable land in Thailand. 
Ultimately, in the early twentieth century, national legislation established 
a land-titling system by cadastral surveyI This law was the culmination of 
successive attempts to reduce or resolve land disputes. 

For land rights in Thailand, neither jointness nor excludability posed 
prohibitive problems, given the fixed, immovable character of land and 
the technology available for excluding others, as well as for exploiting it. 
Divisibility posed no theoretical problem. As rice cultivation spread in 
response to world market demand, however, divisibility was at the heart 
of efforts to firm up land titles to parts of the original commons. 
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Institutional Innovation 

Pressure for privatization was the result of change, in both the Zinder arid 
the Thai cases. It is probably not coincidental that both cultures are 
characterized by a high degree of individualistic behavior. It should be 
stressed, however, that in the Zinder woodstock case, privatization by 
peasants is far from a foregone conclusion. Effective subdivision of the 
woodstock commons into discrete, individually controlled units remains 
legally impossible and highly problematic today. In the Thai case, contin­
ued management of land as a common-property resource was improbable,
given the combination of factors at work. The world market impact on the 
local economy during the nineteenth century stimulated the replacement
of usufruct cultivation with intensive exploitation of private arable land. 

In addition to examining each of the case studies within the Oakerson 
framework, we will analyze the Thai case explicitly (and the Zinder case 
implicitly) in terms of a simple supply-and-demand model of institutional 
change. In the supply-and-demand model, the demand for institutional 
change arises when some gain cannot be captured under existing institu­
tional arrangements. 2 Changes in relative factor or product prices,
changes in the size of markets, changes in technology, and changes in the 
fundamental decision rules of government are among the important
variables that create disequilibria in the existing in, litutional arrange­
ments. Whether institutional change will occur depends, however, on the 
supply of institutional change-the willingness and capability of the 
fundamental institutions of government to provide, permit, or prevent 
new arrangements. The capability depends in part on the cost of institu­
tional innovation, which in turn depends in part on the stock of existing
knowledge about the design and operation of institutions. The willing­
ness to provide new arrangements also depends greatly on the private
benefits and costs of change to the agents who are in a position to provide
it, namely, the elite decision makers of government. Thus the existing set 
of institutions arid initial distribution of power will have an important 
impact on the kinds of new institutional arrangements that are supplied.

Institutional change, then, arises through the interactions of the 
demand for and supply of change in dynamic sequences. The institu 
tional response in one period becomes part of the initial conditions in the 
next, thus affecting the subsequent path of change. 

Institutional innovations in both Zinder and Thailand contrast with 
those reported in Chapter 4 by McKean in her analysis of Japanese
woodlots. In Zinder the French colonial state sought to impose a com­
mons management. Because management was so ineffective, peasants
have recently attempted informal privatization. By contrast, in Thailand 
the state, major landholders, and peasants all pressured for privatization. 
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In the Japanese case, local village decision-making authority and tradition 
facilitated continuing effective local management of the village's common 
woodlot, despite changing circumstances, for more than three centuries. 
In the Thai and Zinder cases, new rules to exclude potential users of the 
resource were officially adopted (Thailand) or attempted on a de facto 
basis (Zinder). In the Japanese woodlot case, the rules governing inclusion 
in the group of those who had rights to use the commons were instead 
retained and refined. Thus, although increased scarcity will in general
lead to pressures for some change in institutional arrangements, neither 
privatization nor state control is the inevitable outcome kiin addition to 
Chapters 1and 13 of this book, see Bromley 1989, Ostrom 1990, Berkes et 
al. 1989, Feeny et al. 1990). 

Woodstock Management in the Sahel 

In the arid West African Sahel around Zinder, changing patterns of 
woodstock management illustrate several rounds of institutional evolu­
tion as population pressure mounted, supplies of wood as a renewable 
resource eroded, and various actors attempted to deal with the problem. 

The Zinder region lies in tile south-central portion of present-day
Niger. Its southern boundary is established by tile country's common 
border with Nigeria. The area centers on Zinder, a regional town some 200 
miles north of Kano, the major city of northern Nigeria. A century ago, a 
Sahelian state, the Sultanah of Damagaram, was expanding rapidly to the 
south and east from its seat at Zinder. 

The dominant ethnic group in the sultanate leadership were Beriberi. 
They were related to the Kanuri peoples who, a thousand years earlier, 
had established tile Kanem-Bornu Empire at Lake Chad. Damagaram in 
the late nineteenth century was expanding largely by incorporating the 
western frontier kingdoms of that empire as it faded (Salifou 1971). The 
sultanate comprised Beriberi and Hausa agriculturalists, Fulbe transhu­
mant pastoralists, and eventually Twareg pastoralists and their associated 
slaves. Because these populations, and their major production systems,
have persisted largely unchanged during the ensuing century, they will 
be briefly described to provide a background context for the changing 
patterns of woodstock use and management. 

Both Beriberi and Hausa groups engaged in sedentary agriculture, 
some of it based on shifting cultivation around small rural villages and 
towns. Most rural families cultivated millet and sorghum, peanuts, 
cotton, and tobacco, and kept small herds of goats and some sheep and 
cows. Peoples in these groups, in addition to destroying marginal 
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amounts of woodstock when clearing lands for agriculture, used wood­
stock resources for fuel, construction, fencing, tools, and foods. Their 
animals browsed woodstocks around settlements, but did not impede
woodstock regeneration in an era of abundant land and forests. Fields in
that era were fallowed for long periods and not allowed to become 
exhausted. Bushes and trees rapidly reestablished themselves on these 
lands. 

Eighty years later, by 1970, growth of human and livestock popula­
tions posed major threats to the woodstock, and continue to do so today.
Agricultural land clearing is clearly the major cause of deforestation in tile 
Zinder area, as it is throughout the Sahel. In addition, domestic livestock 
are permitted to forage freely from November on, during the six-month 
dry season following the annual harvest. Particularly in years when 
animals are redundant, they browse tree and bushes severely, and often 
destroy seedlings. 

Damagaram lay astride one of the major nineteenth-century trans-
Saharan trading routes. Control over that trade was a key element in the 
Damagaram political economy. To ensure control, the Damagaram leaders 
made common cause with their erstwhile enemies, the Berber Kel Owe 
Twareg. The latter were desert-edge pastoralists who engaged, depending 
on the season and opportunity, in stock raising, warfare, slave raiding,
and long-distance trade in salt, Korans, gold, slaves, and foodstuffs, as 
well as in metal working and sedentary agriculture. In return for access to 
land, an autonomous judicial system, and rights to a share of the booty
from annual dry-season forays against Hausa, Fulbe, and Kanuri king­
doms to the south and east, the Kel Owe collaborated with Damagaram
expansion strategies, paid nominal taxes, and supplied the state with 
indispensable imports from North Africa.
 

In o, r to consolidate their control 
over the area and to develop its
 
economic p "ential, both Beriberi and Kel Owe Twareg settled black slaves
 
taken in wa, and during raids on frontier lands within the state. In the
 
contemporary 
era, Twareg and the Bugaje people, descendants of the
Twareg slaves, continue to live separately from the Hausa and Beriberi. 
Many Twareg and Bugaje communities still maintain a distinctive form of
land-use management tha: allows them to combine forestry, stock raising,
and field crops in the samc production system. But population pressure
and the rules of Maliki Muslim inheritance law have combined to fragment
land holdings to the point whlre traditional agro-silvo-pastoral manage­
ment systems have ruptured. Like other residents of the .'inder region,
Twareg and Bugaje now contribute to woodstock destrL 'on through
land clearing, shortened fallows, overbrowsing, and lopping of trees and 
bushes to meet stock and domestic needs. 

In addition to the Beriberi and Hausa sedentary peoples, and the 
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Twareg and Bugaje, transhumant pastoral Fulbe groups move north and 
south over the Zinder territory, following the seasons and pastures with 
their herd of zebu cattle, sheep, and goats. The Fulbe generally fre­
quented the uncultivated areas between settlements. Their demands on 
the woodstock, in an era of abundance, were limited to browsing bushes 
and small trees. Over the lasi two decades, Fulbe herders have become 
locked in an increasingly bitter struggle with sedentary Hausa and 
Beriberi groups over access to forage for their animals (Thomson 1985, 
232-37). As land clearing has eliminated the last virgin woods and 
sedentary farmers, caught in a land squeeze, have shortened their fallows,
traditional areas and sources of forage for Fulbe herds have been sharply
reduced or have disappeared. In consequence, particularly during the dry 
season, Fulbe have had to exploit woodstock resources ever more fully in 
order to survive. Between December and May, Fulbe 'astoralists now lop
large leafy branches from the remaining trees on farirers' fields, often 
under cover of darkness, in order to provide their herds with vital green
protein. These animals, along with sedentary herds, intensify the pres­
sure on tree and bush seedlings. This negative dynamic can be expected 
to continue until such time as rural people are given the authority to 
establish and enforce management regulations for local land use. It is 
probable that with effective local regulation, woodstock productivity
could be dramatically increased, and so provide important inputs for all 
local production systems. 

Before woodstock abundance gave way to scarcity in the Zinder 
area, trees were managed passively. People simply allowed natural regen­
eration to reclaim fallowed fields. Though their usefulness was recog­
nized, trees were generall taken for granted because supplies more than 
met demand. Trees on village lards (typically I to 2 square miles in all) 
were apparently dealt w'th as a common-property resource, but access 
and use rules were probably very loose given the abundance of wood at 
that time. 

As colonial foresters perceived wood scarcities elsewhere in the 
French West African empire, an important part of the woodstock was 
declared by colonial government fiat to be a common-property resource, 
subject to management at the colony level. This imposed management 
system has since proven to be largely ineffective, and woodstock capital is 
under increasingly serious threat. As a consequence of institutional 
stalemates within the forest service and the national government, some 
peasants are now moving, often by formally illegal means, to privatize 
parts of the woodstock. For them, this now appears to be the cheapest
option for preserving their own dwindling wood supplies against com­
plete destruction. 

On the basis of woodstock supply and demand, the century can be 
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divided into three distinct periods: (1) 1884-1935, or relative abundance;
(2) 1935-1974, or equilibrium; (3) 1974-1984, or increasing scarcity. 

Relative Abundance, 1884-1935 

Resource attributes. The physical attributes of the resource and the 
techniques for controlling and exploiting it remained roughly constant 
throughout the three periods. The full description provided here will thus 
not be repeated for the two later periods. The local woodstock is clearly a 
renewable resource, composed of all the woody vegetation in the area 
(Thomson 1983, 167-71). It can be exploited on a sustained-yield basis by
various users for different purposes, so long as demand does not cut 'nto 
woodstock capital and impair the process effectiveof renewal. The 
limiting condition here on joint use is set by the productive capacity of a 
given woodstock. This capacity may be gradually enriched; it may also be 
impaired by overcutting. Unless patrols are mounted (which they have not 
been), exclusion is feasible only within an area which can be enclosed by
traditional fences. Such areas will usually be of limited size-gardens and 
residential compounds, for example-because thorn fences require sub­
stantial investment of labor. Fields are not generally enclosed. 

The Bugaje agro-silvo-pastoral communitier are, however, exceptional
in this regard: they collectively fenced their lands. Each community was 
subdivided into a variable number of quarters or sections, organized over 
time as new groups arrived in a village and took up land. Within each 
quarter, families resided on their own fields, which were laid out in long,
contiguous, parallel strips. Each family managed its land as a separate
enterprise. But the residents of each quarter jointly maintained a common 
fencing system that both enclosed all quarter fields and separated all the 
quarter's fields from its fallows (Nicolas 1962; Thomson 1976, 261-64). 

Decision-making arrangements. Rules and institutions governing wood­
stock use during this initial period of excess supply were appropriately
simple. People planted and owned privately at least two tree species, the 
baobab (Adansonin digitata)and the date palm (Phoenixdactylifera), because 
they produced valued foods. A third species, Acacia albida (gawo in Hausa,
with the plural gawuna), was protected by the fiat ruling of Tenimun,
sultan of Damagaram from 1851 to 1885. This tree, already mentioned as 
part of the statewide commons, has long been prized and selectively
cultured in many Sahelian arable areas. It fertilizes the soil, recycling
leacheJ nutrients. It also fixes nitrogen and facilitates uptake of phos­
phorus in cereal crops (National Academy of Sciences 1983, 13). Sultan 
Tenimun reportedly had those who cut the gawo put .o death (Salifou 1971,
7). All other tree species formed an open-access resource that anyone was 
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at liberty to exploit. Trees were relatively plentiful during that period
(Thomson 1983, 169-71). People viewed them more as a tonuisance 
cultivation than as a valuable good, even though they recognized that leaf
litter and wood ashes sharply improved soil fertility.

The woodstock could have been subdivided by allocatiig discrete
portions to individual owners of land where trees grew but this was never
done. This would have modified traditional rules, which instead sepa­
rated land tenure from tree tenure, and permitted overlapping property
rights and different systems of effective control of land and woodstock 
resources within the same piece of real property. As noted, some peasants 
are now trying, a century later, to effect this change. During the period of
relative abundance, however, divisibility remained a moot point because
wood was freely available and off-field supplies more than met demand. 

Interactions. The interactions that resulted remained largely nonconflic­
tual because different demands for the good were not yet competitive
(supply exceeded demand). Indeed, the only time that use rules might
have resulted in conflict was when the Zinder sultan ruled by fiat against
cutting A. albida. It is not clear from available data whether people
generally accepted the sultan's assertion of authority in this matter as
legitimate. At the end of the period, which came midway through the
colonial era (1899-1960), wood was still plentiful; much unexploited
bushland still existed in the Zinder area, and people continued to found 
new hamlets in unsettled regions. 

Outcomes. Interactions changed little. The dynamics of wood production
and consumption appear to have varied little during the entire period. We
have no information about the extent to which cutting -f gawo seedlings

was policed and punished under the precolonial regime. Inder the early

colonial government, presumably, little would have been done along those

lines, since the impact of consistent population growth was yet to be felt.
In this case, the supply of forest products generated by passive manage­
ment of the woodstock in the Zinder area, which consisted of regular
fallowing after brief periods of extensive cultivation, plus large areas of
uncultivated bush, covered demand. The need for active management of a 
renewable resource was not yet perceived by local residents. 

Equilibrium, 1935-1974 
Attributes of the Resource. During the first half of this forty-year period,
woodstock users still did not interfere with each other in exploiting the 
common property. Demand could still be satisfied. Nor did exclusion
conditions change: barbed wire appeared in the area only after 1960, and 
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then only in small amounts financed by foreign donors. The woodstock 
was potentially divisible, but economic considerations militated against it. 
Demand for wood did not yet justify the investment in fencing or patrols 
to enforce exclusion. In most of the Zinder hinterland, wood was not sold 
until well into the 1960s. 

Decision-Making Arrangements. Existing legal limits (forestry code 
rules) and political constraints, which might have hindered subdivision 
by individuals, were not tested at this point. Somewhat larger units, based 
on either quarters or villages, might have served as appropriate levels at 
which to devise common resource management efforts when scarcity 
became apparent toward the end of the period, if the state-imFosed rules 
that emasculated local organization had been relaxed. As it happened, 
most villages had lost their power of independent activit as the result, 
first, of the colonial, and then of the independent regime's efforts to 
establish controls over major forms of organization in rural areas. Villages 
(or village quarters) had no authority to enforce sanctions against viola­
tors of locally devised use rules. In practice, few such rules appear to have 
been made. 

The year 1935 saw the founding of the French West African forest 
service, charged with overall responsibility for managing the woodstock. 
A few French tropical foresters had concluded that deforestation trends 
then becoming apparent, if unchecked, would threaten and perhaps 
destroy the resource. In accord with the metropolitan French forestry 
tradition, which vested in the forestry department relatively extensive 
controls over the exploitation of the woodstock outside national domain 
lands, colonial legislation simply arrogated to the colonial regime author­
ity to regulate wood use in the colonies. Because colonial subjects-the 
vast majority of the population in the Sahelian colonies-had at the time 
no effective political or legal recourse against these centralizing initiatives, 
and little power to force colonial officials to take account of local condi­
tions, individual rules included in the French West African imperial 
forestry code reflected precious little sense of local realities. Small forestry 
agencies were set up by French administrators in each colony to imple­
ment central policies elaborated through a bureaucratic process and 
imposed through the colonial administrative hierarchy. 

This legislation defined far-reaching changes in the regulation of 
woodstock use. First, it provided for creatien of state forests, subject to 
exclusive forest-service control concerning woodstock and land use. 
Second, and much more important, it centralized in the forestry service 
the authority to regulate the exploitation of the fifteen most valuable species 
of trees outside, as well as inside, the state forests. New regulations 
prohibited cutting live specimens, or lopping branches above the height of 
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10 feet without an authorization (provided free by the forestry service if 
trees were destined for personal use) or a cutting permit (sold to the
holder if the wood was to be harvested for sale). Other provisions of the
forestry code left intact local customary rights to exploit nonprotected 
species.

This restructuring of controls on woodstock exploitation amounted, 
on one level, to a simple broadening of the prerogative to protect valuable 
trees first asserted in the area by the precolonial sultan Tenimun. Those 
who wrote the code provisions clearly foresaw the day when wood would
become a scarce and valued commodity. They sought to set up rules to
reduce consumption, or at least shift demand from valuable to rough tree 
species. 

On another level, however, the French West African imperial forestry
code formalized control over the commons. The code removed, or dras­
tically restricted, what had hitherto been fairly broad local-level discretion
in dealing with woodstock management. Although littie, if anything, had 
been done along these lines before 1935, because wcood was plentiful, the
option of developing local management solutions presumably existed
before forestry code legislation eliminated the prerogative. As a result of 
the forestry code, devising new local political solutions to management
problems became a much more difficult and expensive process.

Although most regulations outlined above were, at best, spo.adically
enforced, villagers recognized foresters' authority to control woodstock 
use. Very few if any attempted to establish alternative controls on access 
and use. The independent state of Niger inherited and maintained the 
common-property framework institutionalized in 'he forestry code im­
posed by the French. 

Interactions. With the creation of the forestry code and the formalized,
colony-level commons, a whole new series of interactions gradually arose.
Nothing changed until the forestry service managed to patrol an area.
Once it did, and forest guards began to impose fines, new patterns of
behavior arose. As a result peasants may have left more trees on fields
than they otherwise would have. Aware however, that they would not
subsequently be allowed to cut protected species without special authori­
zation issued by a forester, they may have done a more systematic job of 
surreptitiously destroying seedlings.

Enforcement pressure mounted. Foresters regularly blamed and fined
landowners for any trees illegally felled on their fields. Those who feared
fines for harvesting live trees on their own land cut the wood they needed 
in remaining areas of bush. Some cut surreptitiously on others' land.
Eventually, in the early years after independence, some landowners began
to discourage cutting on their property when they found people in the act. 
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Some simply told cutters to stop. Other landowners said they would 
reveal violators' names to the forest guards if the latter threatened to fine 
them for the code violation. But few landowners ever complained to forest 
guards about illegal cutting, or asked for their help in controlling it. 

To assist with identification of code violators, foresters hired local 
informants. Often these men were traditional policemen attached to 
canton chiefs. Peas.ints soon realized they could bribe the informants to 
steer a touring forester away from a fresh stump. A number of people 
adopted this strategy, calculating that it would in most cases be far 
cheaper to bribe than to pay the fine. Here, a new interaction may be 
noted: peasants who were caught by a forest guard did what they could to 
reduce the fine. Local people saw this as a process of bribe bargaining. 
Because almost all were illiterate, few knew details of the forestry code, 
and few knew what actually became of the money. In any case, receipts 
were seldom issued by enforcing officers (Thomson 1977, 64-71). Most 
forest guards probably did profit illegally from their power to fine forestry 
code violators. 

Perceiving no need, people planted very few trees until at least the 
mid-1960s. At most, some planted shade trees in courtyards or fruit 
trees-mangoes, guavas, and date palms-in gardens, where they could 
be protected against animal and human damage. But none planted 
trees in fields or did very much to preserve natural regeneration there. 
Because others might cut without permission what field-owners planted 
or protected, investments in future woodstock supply made little sense. 
The potential still existed for investments to renew the woodstock once 
available wood supplies no longer met demand, or perhaps even earlier, 
when shortages began to appear. But the new rules of the game made 
investments in augmenting the stock of trees much more problematic. 

The outcome is particularly unfortunate when silvo-agriculturalists 
would willingly preserve certain seedlings on their fields to fertilize soils 
and improve harvests if they felt confident they could trim, lop, or cut 
trees as needed. Such is not tile case, however. Farmers unwilling to risk 
that trees may eventually overshadow crops, or attiact birds that would 
destroy ripening millet and sorghum, will simply eradicate seedlings 
rather than leave themselves with no recourse if they end up with too 
many trees on their fields. Limited questionnaire data from the area 
(Thomson 1982) and in-depth interviews during 1971 and 1972 strongly 
suggest that most landowners accepted the proposition that foresters 
control the use of trees on lands villagers own and farm. This division of 
authority over the two resources, which reflects traditional land and tree 
property rules in some African areas, means that they will not often be 
manag#..i as an iriegrated renewable unit. 
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Outcome. Up until the very end of this intermediate period of relative 
equilibrium between the supply of and demand for woodstock products,
the patterns of resource exploitation and mismanagement that flowed 
from the structure of decision-making arranguments had little direct effect 
on peoples' lives in the Zinder area. The price of wood did begin to rise
slowly in Zinder, the regional center, and a firewood market developed in 
some rural settings, supplementing the existing markets in building poles.
But shortages did not really appear in the rural area surrounding Zinder. 
Furthermore, people did neu ,-illy perceive the woodstock destruction 
caused by their actions, whether through direct cutting of mature trees or 
deliberate destruction of seedlings. 

Relative Scarcity, 1974-1984 

The landscape has changed somewhat since the early 1960s, but few 
places are totally cleared of trees. Instead, one still finds rather impressive
stands of A. albida in particular, and, in scattered, interspersed sites, other 
protected and rough species. Everywhere the scrub bushes Guira 
seuegalensis and Combretum micranthum appear, apparently indestructible 
and forever a part of cultivated fields. 

Resource Attributes. In general, the limits of joint use, without one 
person's use imposing a burden on others, have been reached throughout
the Zinder area. Few indeed are the places where all can find the wood 
they need. Instead, each person's harvesting reduces the amount available 
for other people, increases the time they spend harvesting, and adds to the 
general overexploitation of the woodstock. Exclusion through fencing
remains largely impossible because neither foreign adequate localnor 
materials are available at reasonable cost. Those who use branches from 
protected thorn trees (A. albida, A. senegal, A. scorpioides, and others) risk 
fines at the hands of roving forest guards.

The resource can in fact be subdivided in a few special situations­
through garden and compound enclosures, for example. Such plantings
have increased recently. Fenced village woodlots have also been created in 
some communities since 1974 as a matter of state policy, through foreign­
financed projects. 

Decision-Making Arrangements. The central government and donor 
organizations introduced common-property village woodlots a trialon 
basis, beginning in 1974 in the Zinder area. This ever so slightly changed
the character of rules governing woodstock exploitation. The new system
involved creation of a new set of formal and working rules for the small,
1-to-4 hectare plots fenced with barbed wire and financed by foreign 
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assistance. The land for woodlots was "donated" by villagers. Often the 
burden fell on the village headman as the individual possessing the most 
land, and thus best able to bear the loss of cropland or fallow "for the 
common good." 

Formal rules specified by foresters supervising implementation of 
these projects were minimal: within the project context, village volun­
teers, in exchange for token wage payments (equivalent to about half the 
then daily rate for field labor), were to clear land, fence the plot, excavate 
planting holes, and plant seedlings (mainly exotic neem and eucalyptus, 
poorly adapted to plantation forestry under local arid conditions). They 
were then to cultivate peanuts or other leguminous food crops (to insure 
weeds would not smother the newly planted tree seedlings), and generally 
watch over the plot. No formal agreement defined the system of distribu­
tion. Forest guards who supervised creation of the woodlots asserted that 
the lots were "for the villagers" and that the wood produced there 
"belongs to the villagers." 

Villagers remained skeptical. Many assumed the woodlots really 
belonged to the government or to the forest service, which they feared 
would claim the wood when it wanted to, without further compensation 
for villagers' efforts (Thomson 1980). As far as the rest of the woodstock is 
concerned, common-property rules remain unchanged. The forestry 
code, as interpreted by local forest guards, still provides for centralized 
control over use of protected species. Remaining rough species are 
exploited subject to local use regulations, often highly informal in nature. 

Interactions. Because villagers conclude that the new woodlots will bene­
fit the government, not them, they try to minimize their inputs. In most 
cases they kill off seedlings by benign neglect: when the fence collapses, 
or when animals break through it, they do nothing to protect trees. Most 
trees die quickly, if not from overbrowsing then from drought. As for 
protected species, little has changr ' from earlier periods, although in 
some villages illegal use of wood growing on others' fields may have 
increased. In any case, many villagers are beginning to perceive the 
growing wood shortage. 

Some react as usual, allowing the cutting to occur because they feel 
that the trees do not belong to them. A second class of landowners, 
frightened about fines, try either to stop illegal cutting on their land or to 
identify responsible parties so they can escape paying unjust fines by 
naming the real violators. Finally, some individuals have begun to defend 
the trees on their fields when they have the chance. They chase off would­
be cutters, asserting a personal right to the trees by virtue of ownership of 
the land on which they grow. 3 This smaller group of individuals is intent 
on changing the working rules of wood use as previously accepted in the 
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locality. Some take their disputes to village moots or before canton chiefs. 
To prevent destruction of trees on their fields, others stand up to cutters 
authorized by the forestry service to harvest wood for commercial use. In 
neighboring areas, individual field owners have begun to take authorized 
woodcutters before the arrondissement foresters, to inquire why the latter 
allow cutters to chop down trees on their fields. The foresters generally
reply they never authorize cutting trees on fields, but only in the bush. But 
the bush has for all practical purposes been destroyed throughout the 
Zinder area. 

Around Zinder, some field owners have begun during this period to 
make use of the Qur'an, considered for this purpose to be a magical
fetish, in order to identify timber poachers and wood stealers and force 
return of their property. A few even go so far as to place a future Qur'anic 
prohibition on all unauthorized harvesting of wood on their fields, despite 
the fact that this conflicts with recent national-level prohibitions on such 
use of the Qur'an. The village woodlots, as presently organized, are a 
fatally flawed experiment in commons management. Those who estab­
lished them failed to address the most fundamental concerns of putative
producer-users: they gave no effective guarantees of property rights to the 
latter, nor did they provide any information about the distribution of trees 
or wood produced. Users legitimately concluded they would derive no or 
at best little benefit. 

Attempts by individuals to police wood on fields, and thus in effect to 
establish private-property rights over those trees, represent efforts to 
parcel out the commons. It is not yet clear what, if anything, these efforts 
will produce by way of code changes. 

Outcomes. State-organized attempts to reforest through a program of 
village woodlots have demonstrated once again to villagers in the Zinder 
area that ,uch efforts will not help them, at least as presently organized. 
They remain highly suspicious of both the technical feasibility of woodlots 
and the eventual distribution of any wood produced. For villagers, 
collective woodlots amount to a losing proposition unless they receive pay
equivalent to or better than the going rate for field labor for the time they 
put in. 

As for the rest of the woodstock, investment possibilities are stale­
mated. This leaves everyone worse off, because reduction of the wood­
stock increases the risk of soil erosion and reduces the likelihood that soil 
fertility will be reconstituted through natural regeneration. As people 
press relentlessly on the remaining trees, the costs of fuel and building 
materials rise rapidly. At the same time, women use more and more 
animal droppings and crop residues for cooking fuel. The supply of 
organic matter available to restore soil fertility has dropped off sharply. 
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Failure to increase wood supplies to keep pace with rising demand in turn 
translates into a significant lowering of living standards in Zinder rural 
areas. 

Development of Property Rights in Land
 
in Thailand
 

Among the Western developed nations there is a centuries-old tradition of 
well-defined and enforceable private property rights in land that allows 
the owner to exclude others from using the land, pass it on to heirs, pledge 
it as security against financial liabilities, and within limits (set for instance 
by zoning regulations) use the land as he or she sees fit. That system of 
property rights took centuries to develop and is still evolving. 

Comparable systems in much of the less-developed world today are 
usually of more recent origin. In many countries during much of the 
nineteenth century (and more recently in some cases), the rights to land 
were usufruct rights. With the rise of commercial agriculture, this system 
of property rights often proved to be inadequate. Some of the inade­
quacies were a consequence of the common-property nature of the 
usufruct land rights. Because in a usufruct system land rights were use 
rights and did not apply to the stock, the individual users had an incentive 
to take the flow of services from the use of the renewable resource into 
account over a shorter planning horizon than they would have if their 
property rights had extended to the stock, the ownership of the resource 
itself. Because of the temporal insecurity of land rights, cultivators had an 
incentive to overuse the resource since, if they took the effects on the 
future resource-service flow into account, they could not be sure that they 
would be able to capture the gains from stinting. 

Commercial agriculture and more profitable opportunities for the sale 
of the produce from farming the land were generally associated with a rise 
in land values and increase in the rate of return on land-clearing and 
develupment activities. Because of the development of a reliable market 
for output in excess of subsistence production, the clearing of additional 
land and investments in leveling, draining, and otherwise developing the 
land became more attractive. In order to fully capture the gains from the 
investments as well as the capital gains from the appreciation in relative 
land values, the land developer needed a mechanism whereby he could 
exclude others from using or taking possession. Under a usufruct rights 
system the ability to exclude was contingent on nearly continuous use. 
Such use conflicted in some cases with the fallow-rotation system for 
maintaining soil fertility.4 The developer might also want to capture some 
of the gains by using the land as collateral-an unattractive option to a 
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creditor wanting security if the ownership rights were conditional on 
continued use by the debtor. Because land often became open-access 
property once it was left idle for a period of time, the common-property 
aspect of the system created disincentives for a socially optimal level of 
investment in land development during a period in which, setting aside 
the prevailing property-rights system, the economic returns on such 
investment were in fact increasing. 

The generalized case des'-ribed above applies to a number of Asian 
and African countries during the nineteenth and twentieth centuries. The 
specific changes in the decision-making arrangements and interactions 
among the parties that occurred in Thailand will now be described as a 
case study. 

In Thailand the opening of the economy to increased participation in 
international trade, population growth, and generally favorable terms of 
trade for agricultural export products led to an appreciation in land prices. 
For thL nineteenth-century period, there are numerous accounts indicat­
ing that the expansion of the rice-export economy was accompanied by an 
appreciation in real land rents and prices (see Feeny 1982). For the 
twentieth-century period, the qualitative and fragmentary quantitative 
evidence is supplemented by data on land prices derived from mortgage
transactions. The data document the overall appreciation in real land 
prices. 

The increasing value of land in turn led to disputes over land 
ownership that induced changes in the property-rights system, ultimately
culminating in the privatization of land rights (Feeny 1982, 1988a, 1988b, 
1988c, 1989). The major changes in the system of land rights are summa­
rized in Table 6.1. 

Changes in Land Rights through 1954 

Under early nineteenth-century monarchy, the system of property rights
in land in Thailand was essentially one of usufruct rights. As long as the 
cultivator continued to use the land, he (or she) had the right to exclude 
others from using it, to sell it, to pass it on to heirs, or to use it as collateral 
to obtain a loan. 5 The maintenance of the rights depended on the payment 
of land taxes. In addition, if the land was not cultivated for more than 
three consecutive years, rights were forfeited. Operational rules thus 
provided for serial joint use. 

The provisions created temporal uncertainty in the security of the 
usufruct land rights in Thailand. Homesteaders were particularly con­
cerned by the insecurity ef long-term rights: they wanted to be sure that 
they could reap the gains of having cleared the land for cultivation. In a 
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TABLE 6.1 
Major Changes in the Thai System of Property Rights in Land, 
1800-1982 

Period Institutional change 

Early nineteenth century Usufruct rights, existing system 
1811 Survey of land holdings, title deeds based on taxation of 

land 
1836 Removal of tax exemption on rice lands held by nobles 
1851-1868 Title deeds issued based on tax receipts on paddy land 
1861 Edict clarifying private property rights with provision for 

monarch's right of eminent domain 
1867-1868 Title deeds issued based on the area harvested 
1882--1883 Title deeds issued based on the area owned 
1880s Standardized forms and procedures prescribed in an effort 

to reduce land disputes 
1892 Comprehensive land law enacted with provision for title 

deeds and use of land as collateral 
1901 Torrens system of land registration instituted and cadastral 

surveys conducted 
1936 Law of 1901 amended to allow for ownership based on reg­

istration with the Land Department of claims on 
unsurveyed lands 

1954 New land iaw 'nacted providing for a variety of docu­
ments and levels or security of land rights 

1972 Use of unrectified aerial photomnps begun to speed issu­
ance of certificates of utilization 

1982 Increase in rate of issuance of title deeds is niadi' a priority 

SouRcE: Chatthip Nartsupha and Suthy Prasartset, eds., Socic-Economic Institutionsandf CulturalChangein 
Siam, 1851-1910: A Documentary Survey (Singapore: Institute of Southeast Asian Studies), 1-3; David Feeny, 
"The Development of Property Rights in Land: A Comparative Study;" in Toward a Political Economy of 
Development: A Rational Choice Pcrslective, ed. Robert H. Bates (Berkeley: University of California Press, 
1988), 285-86; David Feeny, "The Demise of Corvte and Slavery in Thailand, 1782-1913," in Breaking the 
Chains: Slavery, Bonitage, and Emancipation inAfrica and Asia, ed. Martin A. Klein (Madison: University of 
Wisconsin Press, n.d.); Barend J.Terwiel, A History of Modern Thailand 1767-1942 (St. Lucia [Brisbane]: 
University of Queensland Press, 1983), 103-7; lan R Williamson, "Cadastral Survey Techniques in 
Developing Countries-with Particular Reference to Thailand' (Washington, D.C.: World Bank, East Asia 
and Pacific Projects Department, 1983). 

monsoonal rain-fed agricultural system, land use was not always predict­
able and any lapse in use could be preyed upon by acquisitive neighbors 
and officials. 

The first half of the nineteenth century saw a gradual increase in the 
degree of commercialization of the Thai economy.6 As a consequence, 
jointness became more problematic. During the fourth reign (1851-1868), 
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lanc rights were made more formal through the issuance of title deeds 
based on tax receipts from paddy land-a change in operational rules. In 
1867-1868 titles were introduced for paddy land, for which the tax was 
based on the area harvested. 

In 1882-1883 titles based on areathe owned rather than harvested 
were introduced for some major rice-producing provinces of the Central 
Plain. Thus, by paying taxes on land not currently in use, ownership 
rights could be maintained. Titles could be obtained by presenting to 
officials the tax receipts for the previous ten years. Documents were also 
available to give cultivators of newly cleared areas the rights to exclude 
others from developing the land for three years, at which time rights were 
forfeited if the area had not been developed. 

As land prices continued to appreciate, inadequacies in the property­
rights system became apparent. Frequent land disputes occurred. Con­
flicts over ownership of the same piece of land became endemic. During
the 1880s the government responded by issuing standard forms and 
prescribing standardized procedures. Although the administrative 
changes represented improvements, the lack of a central place for land 
records meant that more than one set of titles could be issued for the same 
piece of land. With increased commercialization disputes became increas­
ingly frequent. 

The response was another change in operational rules, namely, the 
passage of a more comprehensive land law in 1892. It created nine types of 
land, including land held by religious institutions, royal land, residential 
land, agricultural land, land used for mining, forest and jungle land, and 
waterway land. The agricultural land category included three types of 
orchards and gardens, upland land, two types of paddy land, and garden
lands. Provisions were made for transferable title deeds that could be 
used as collateral, and there were documents and procedures for the 
registration of such transactions. 

Homesteading provisions were included as well as procedures for 
converting old documents into the newly created ones. The 1892 land law 
replaced the earlier rather ad hoc system with a more comprehensive one. 

However, major deficiencies in the legislation and its administration 
remained. The continued lack of central land-title offices and precise
descriptions of the boundaries of the land in question meant that disputes 
over ownership could not be easily resolved and land could not be 
unambiguously identified. These problems became very conspicuous in 
the Rangsit area (to the northeast of Bangkok, a major commercial rice­
exporting region in the Central Plain) during the boom of the 1890s, when 
a number of very bitter land disputes arose. Conflictual interactions 
dominated once the limits of jointness had been reached. As a result, the 
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Royal Survey Department was diverted from its work on mapping and in 
1896 began cadastral surveys, initially concentrating on the Rangsit area 
but later expanding into most of the major rice-exporting areas in the 
Central Plain. 

New operational rules were formally introduced in 1901; the Torrens 
system of land titling with central land-record offices for each province 
and cadastral surveys was formally adopted. From 1901 to 1909, eleven 
land-record offices were established. By the 1909-10 period, 539,069 title 
deeds had been issued in the Central Plain (637,001 for the whole 
kingdom), and the area surveyed was 1.605 million hectares (1.671 hectares 
for the whole kingdom). The work was carried out by Australian and Eu­
ropean experts, mainly on loan from the Indian Civil Service, who, in 
addition to conducting the survey work, also provided training to the Thai 

7
staff.

The system was not fully realized. A lack of diligent record keeping 
and administration reduced the benefits. Not all farmers obtained or were 
able to obtain the proper documents for land which they held. Cadastral 
surveys in areas outside the Central Plain were particularly incomplete. 8 

In 1936, the 1901 law was amended to allow for the registration of 
claims on unsurveved land." While claims on apparently unclaimed lands 
were traditionally registered with the village headman, tke 1936 law 
required registration at the Land Department. The 1936 law represented a 
compromise between the elaborate European cadastral survey system of 
the 1901 law and the incomplete implementation of that system. The 
compromise was extended in 1954, when a new comprehensive land law 
was enacted. It provided for a variety of land documents that gave 
different levels of security of land rights. 

The 1954 code is the basis of the current system of land rights in 
Thailand. Occupation certificates are issued by village headman and 
commune leaders; they allow the holder to temporarily exclude others 
from using land as long as it is being developed. Reserve licenses issued 
by district officers also give rights for temporary occupation subject to 
utilization. Exploitation testimonials (again issued by district officers) 
confirm that utilization of previously reserved land has taken place and 
confer rights that are transferable and inheritable. Finally; full title deeds 
issued by cadastral survey and providing for the recording of land 
transactions are issued by officials in the provincial capital. Greater 
security in land rights thus comes at the expense of higher transaction 
cost, both formal and informal. (Under existing law, rights to titled land 
that has been left idle for more than ten consecutiv years may be 
canceled; for land held under exploitation testimonial the period is more 
than five consecutive years.) 
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The Land Rights Situation since 1954 

Even within the parameters of the compromise embodied in the 1954 
code, the system is still incomplete. James C. Ingram (1971) reports
estimates for the late 1960s of the area covered by three types of land 
documents. Only 12 percent of the area had full title deeds, 4 percent had 
reserve licenses, 18 percent had exploitation testimonials, and 65 percent
had no formal legal documentation at all. Thus documentation of secure 
land rights applied to approximately 30 percent of the area-the area 
covered by title deeds and exploitation testimonials.' 0 

The incomplete realization of the system of private property rights in 
Thailand, especially in upland areas, is creating disincentives that hinder 
efforts to intensify cultivation in the face of a rapidly shrinking land 
frontier. Recent World Bank and other reports (Anan 1987; Dhira and 
Suthawan 1988) have pointed to situations in which socially profitable
investments in land development are bei.og underexploited in favor of 
continued extensive cultivation systems, such as swidden (slash-and­
burn) agriculture. The reason for the lack of intensification is often not that 
farmers are unaware of the higher rates of return on more intensive land 
development but that they lack the means to obtain secure property
rights. Thus they make investments in land clearing that have only
marginal returns and in the process contribute to soil erosion. During the 
first few years, however, the marginal returns exceed those initially
available witi, more intensive modes of cultivation that require larger
investments in land development. In the long run, the outcome is clearly
suboptimal and, because these farmers are generally members of the 
lower income group in Thailand, equity is also not well served. 

The lack of adequate documentation of private-property rights in land 
in Thailand affects more than the choice between swidden cultivation and 
more permanent forms of settlement. In many areas outside the Central 
Plain the degree of documentation of land rights is insufficient for land to 
be used legally as collateral on loans. Although the risk of eviction in these 
areas is generally low (unlike the hill areas described above), the lack of 
full documentation means that farmers in these permanently settled areas 
have restricted access to credit. Typically they are able to obtain less credit 
and at more unfavorable terms (Siamwalla et al. 1990). Gershon Feder and 
coworkers have demonstrated that farmers with adequate documentation 
of rights farm more intensively, use more capital inputs, and achieve both 
higher output and productivity (see Feder and Tongroj 1987; Feder 1987;
Feder et al. 1988; Feder, Tongroj, and Yongyuth 1988; Yongyuth and Feder 
1988; see also Tongroj 1990). The estimates by Feder and his colleagues also 
indicate that the private and social benefits of the provision of more fully 
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documented rights exceed the costs. Again because the lack of full 
documentation usually occurs in less commercialized areas, both effi­
ciency and equity can be served through an expansion of land surveying 
(see also Medhi 1985, 341). 

Disputes over conflicting claims to the same piece of land have played 
an important role in stimulating the Thai government to develop more 
systematic and elaborate systems of private land rights. The creation and 
actual operation of that system has also had distributional consequences. 
Although in general the preexisting rights of cultivators and homeste iders 
have been formally recognized under the new system, differential access 
to formal pro:edures and the ability of powerful government officials to 
manipulate land records have allowed elites in some cases to obtain 
ownership of land that under the traditional system would have been 
controlled by homesteading cultivators. A striking example of this oc­
curred when the Siam Canals, Land and Irrigation Company successfully 
evicted twenty-nine previous occupants in an area along the east bank of 
the Nakorn Navok River to the northeast of the company's Rangsit 
development scheme. In reviewing the records of the dispute in 1916, 
Prince Rabi, the then minister of agriculture and former minister of 
justice, concluded that the courts had incorrectly found in favor of the 
company and its powerful investors. The previous occupants first brought 
their grievances before local administrative officials and after obtaining no 
satisfaction took case the court. They providedtheir before various 
certificates of occupancy and land-tax receipts as evidence of their prior 
rights. The company had, however, been able to use its superior access to 
government officials and procedures to have the titles for the land issued 
in the company's name.11 

Given the high-level political connections of the company and its 
allies, there was little that could be done in this case to protect the original 
occupants. Although the outcome was in this case somewhat atypical, the 
process by which external arrangements a.,d third-party dispute settle­
ment were brought to bear was not. Initially the parties typically ap­
proached local administrative officials who attempted to resolve the 
dispute. As mentioned above, their ability to do so often depended upon 
the precision and accuracy of the land records; thus the evolution of more 
precise documentation and record-keeping systems. When disputes 
could not be settled at the district level because the parties were intractable 
or the records were incomplete or inaccurate (whether through deliberate 
manipulation, carelessness, or negligence), the provincial courts were then 
employed to resolve the dispute. 

Today, intrafamilial manip'iation of che system has allowed some 
heirs to gain at the expense of others. 12 The traditional system of equal 
inheritance by all surviving children is frequently subverted by more 
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literate and knowledgeable siblings, and the result is a clash between the 
use of the modern system and traditional inheritance practices. The 
central government through its provincial courts has become increasingly
involved in the adjudication of local disputes that in former times would 
have been settled by local officials. 

The trend has two important implications. First, common peopie can 
use the court system to inhibit arbitrary behavior on the part of officials. 
This advantage, however, comes at the expense of a higher level of 
transaction cost than in the traditional system. The second implication is
that differential access by claimants in land disputes to the Thai bureau­
cracy, an imperfectly competitive political arena, has distributional conse­
quences. We have already seen that, in the early twentieth-century
period, elites were sometimes .ble to successfully manipulate the system.
Similarly, today, especially along the mountain slopes in northern Thai­
land, ethnic Thais are often able to obtain legal claim to lands previously
cleared and occupied by non-Thai minorities. 13 

Conflicts in frontier areas today share many characteristics with those 
of the earlier period. These conflicts have served to focus the attention of
the Thai government on providing cadastral surveys. Ian P Williamson 
(1983) reports that boundary disputes continue to be more common in 
undocumented areas (see also Muscat 1990, 24).

In recent years the Thai government and World Bank have responded
by increasing the provision of land documentation services. The Fifth 
National Economic and Social Development Plan (1982-1986) adopted a
goal of providing land titles to all legally occupied lands within twenty 
years (Williamson 1983). Data for the early 1980s indicate that land 
documentation in the form of title or exploitation testimonial accounts for 
approximately 39 percent of the area in Thailand (ibid.). While approx­
imately 74 percent of land parcels have secure rights in the form of title 
deed or exploitation testimonial, 23 percent of parcels remain without 
documentation. Thus, although the degree of documentation of land
rights has improved since the late 1960s, extensive areas remain un­
documented. 

Tongroj Onchan (1990, 13, 64-66) reports similar data on the incom­
plete documentation of land rights in Thailand in the mid-1980s. Rights 
are undocumented for approximately 47 percent of the area held as private
agricultural land; reserve licenses have been issued for 4.7 percent,
exploitation testimonials cover 36.2 percent, and full title deeds cover 12.2 
percent. 

Institutional change. In the Thai case, the appreciation of land prices led 
to an increase in the demand for a more systematic set of procedures for 
defining property rights in land. The government in fact responded to the 
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demands ard gradually a new system of property rights evolved. What 
factors conf ributed to tile willingness and capability of the government to 
supply the institutional change? 

In part the new system evolved as a practical solution to .he land 
disputes that became so common as land became more valuable. 14 The 
cost of supplying a new set of institutions was lowered by the availability 
of European systems and officials-that is, by tile existence of a stock of 
knowledge and practice oil the organization of property rights in land. 
Over time that system was increasingly indigenized. The feasibility of 
creating private property rights in land in Thailand i.'as enhanced by the 
concomitant development of a provincial court system. In 1892 the Minis­
try of Justice was created, in 1896 tile Law of Provincial Courts was 
promulgated, and in 1908 the Law of Courts of Justice transferred control 
of tile provincial court system from the Ministry of Interior to the Ministry 
of Justice.'5 Both Thai officials and foreign experts were engaged in 
drafting modern civil and criminal codes. Although it has never been 
vigorously exploited in Thailand, a better cadastral system also gave the 
government an enhanced land-tax revenue base. Finally, private and social 
interests coincided. Members of the elite, primarily government officials, 
participated in the land boom and benefited from the more secure system 
of property rights in land. They had an incentive to supply the new 
system because they too would share in the pecuniary gains. 

In addition to the pecuniary gains from landownership, there was 
another source of gain to elites in Thailand (Gehan 1987). The creation of a 
land-titling system allowed the government to prevent the alienation of 
land to foreigners. Under Thai land law only citizens may own land. 
Restrictions ol alienation of land to foreigners were particularly important 
to Thai elites in the late nineteenth century, when the Thai government 
was largely occupied with the preservation of sovereignty. 

In the case study one can see that, given the initial common-property 
nature of usufruct land rights and the growing incentive to exploit land 
resources for commercial agriculture, the existing set of decision-making 
arrangements generated suboptimal outcomes. The existence of the unex­
ploited gains and resulting land disputes fed back into tile system 
producing a series of reasonable administrative changes. At first simple 
and inexpensive remedies were tried. When the outcomes were still far 
from satisfactory, more elaborate and expensive solutions were attempted. 
A new system of property rights evolved and is still evolving. In this case, 
a system of private property rights (even if less than ideally implemented) 
was the solution to the problem of common-property resource manage­
ment. Although manipulation of the property-rights system by elites for 
their private gain occurred and continues to occur, in the majority of cases 
the new system provided more secure rights in arable land to the party 
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who actually cleared and cultivated it. Ownership rights that did not 
depend on continued use and that were more precisely defined provided 
cultivators with the assurances necessary to make investments in land 
development privately profitable. In short, the new system of property
rights reduced the divergence between the private and social rates of 
return on land development. 

An Overview 

The discussion may now be briefly summarized in the framework pro­
vided by Oakerson in Chapter 3. 

Resource Attributes. Arable cropland lends itself to excludability; thus 
the creation of boundaries marking areas for exclusive private use was not 
prohibitively expensive. Arable land is also divisible. Finally, at low levels 
of population density, much arable land may be left idle. Jointness may be 
maintained sequentially. 

Decision-Making Arrangements. From the mid-nineteenth century on, 
land rights and disputes were adjudicated under operational and legisla­
tive rules imposed by thL Thai government on existing usufructory rights. 
Both local administrative officials and the national government were 
involved in specifying and enforcing the rules governing land use. Over 
time local customary rules increasingly conformed to the national laws as 
interpreted through the provincial court system. The national laws, 
however, were also formally modified to reflect the lack of a complete 
cadastral survey and the long-standing Thai tradition of homesteading on 
unoccupied lands. 

Interactions. Under the traditional usufruct system and in the environ­
ment of a largely subsistence economy with a low population density, 
there was limited competition in land use-in the interactions among 
cultivators. The usufruct system allowed the cultivator to exclude others 
from using land currently in use. But given the abundance of land and 
limited outlets for sarplus production, there was full jointness or at least 
little rivalry in the use of wasteland. 

As the property-rights system gradually evolved, individuals made 
use of the new government-established institutional arrangements to 
enhance the security and precision of their land rights. Many people, 
influential and otherwise, shared in the gains. Differential access to the 
use of the institutional arrangements did, however, affect the outcomes in 
terms of who obtained land rights to various tracts of land in a minority of 
important cases. 
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Outcomes. The development of more secure property rights in land did, 
however, underwrite increased intensification in land use, greater invest­
ments in land development (putting in bunds, or small dikes, and leveling 
fields to promote the use of transplant varieties instead of the broadcast 
planting of paddy), and the increased use of land as collateral. 

At another level, that of the system as a whole, the result was an 
evolution of institutional arrangements, changes in the rules through
which individuals interacted. The outcome of the efforts of the land­
owners to more securely define their rights in land was a gradual 
evolution of new legislative rules and operational regulations resulting in 
the privatization of rights in arable land. 

Conclusions 

From the two case studies, several generalizations concerning the dy­
namics of common-property management emerge. As Oakerson stresses 
in Chapter 3, understanding the dynamics of institutional change in­
volves assessing the opportunities for individuals to learn from the 
consequences of their actions. The recursive nature of the evolution of 
systems is evident in both cases. An understanding of change also 
requires examination of the ways in which existing institutional arrange­
ments constrain or enhance the ability of individuals to make adjustments
in the decision-making arrangements. In both the Thai and the Zinder 
cases, existing constitutional structures required action by central govern­
ment if innovations in institutional arrangements were to be made that 
would ameliorate problems of common-property resource management.
In both cases peasant farmers in general had limited access and influence 
in the political system and few instrumentalities of local government or 
local association. Nevertheless in the Thai case the demands of land­
owners for innovations in the property-rights system were largely met. 
This appears to have been due to the fact that elite and peasant interests 
largely overlapped on the issue of land rights. In both cases, privatization 
of a common-property resource made sense for a number of reasons. 

First, the costs of organizing collective management are extremely 
high and its effectiveness is problematic. Privatization does, however, risk 
inequality at the subdivision stage when control over the resource itself is 
allotted to particular individuals. If this is a one-time allocation, with no 
easy mechanisms to rectify maldistribution, inequities can pose a serious 
problem. It should be noted that maintaining common-property institu­
tions in no way avoids equity problems; they are simply pushed back a 
step. They reappear when annual or other increments of production from 
the resource are harvested and distributed to users. Distribution rules 
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specify who gets what, when, and how. The potential for inequity
inherent in such regulations and practices is substantial. 

Second, commons management depends on a situation of perceived
scarcity; on the legal possibility (that is, legal authority) to manage a 
resource (or at least the lacK of a legal prohibition on local efforts to 
manage it); and some comparative advantage sustaining common­
property status for the resource rather than privatizing it (for example, 
prohibitively expensive fencing that makes it reasonable to hire a few 
guards jointly to protect the resource for everyone). Therefore, it follows 
that effective commons management depends on: (1) local capacity to 
experiment with joint management forms as production-consumption 
relations deteriorate and resource shortages appear;b and (2) low political 
and economic costs of collective organization to manage the commons. 

Villages in the Zinder area have no authority for, and little tradition of, 
collective management of any kind of resource. The ethnic Hausa who 
inhabit this region tend to be highly individualistic in orientation, and 
show little interest in state-organized groups. Collective-action groups
that could be readily altered to effectively manage a commons just do not 
currently exist. Given the existing institutional arrangements and cultural 
norms, the transaction cost associated with collective management in this 
setting are high. Much the same can be said for Thailand, where highly
individualistic behavior also genelally prevails. In such settings privatiza­
tion may minimize transaction cost. 

Third, population pressure, world or local market opportunities, and 
changing production technologies will influence the type of management 
structure local people will prefer. These trends shape the demand for new 
institutional arrangements. 

Finally, effective decision makers must perceive that organizing the 
management enterprise is worthwhile, or in other words that it will 
benefit them in a personal manner, either directly or indirectly. Incentive 
compatibility-the congruence of the interests of the individual decision 
maker and of those affected by his decision-appears to be essential. 

NOTES 

The authors acknowledge the helpful comments of Jere Gilles, ',! rgaret
McKean, Elinor Ostrom, Pauline Peters, C. Ford Runge, and several referees. 

1. A cadaster (from the French cadastre) is a public record of the extent,
value, and ownership of land within a district. A cadastral sur,'ey generally
involves the use of surveying equipment to define the boundaries cf individual 
plots with precision. The effectiveness of the system depends on both the quality 
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of the survey and the ongoing diligence and accuracy of the record keeping. For 
more detail, see Williamson 1983. 

2. The specific model employed here is described in more detail in Feeny
1982, 1987, 1988b, 1988c; see also Feder and Feeny 1991; Ostrom, Feeny, and Picht 
1988; Ruttan and Hayami 1984; and Hayami and Ruttan i?85. 

3. It should be noted that there is a long tradition in West Africa of a 
distinction between property rights in land and in the trees th ,t grow on that land. 
In part the distinctiun may be a result of the fact that property rights in land were 
acquirej through the investment of the labor necessary to clear the land and bring 
it under cultivation. Thus, by ana!ogy, the person who invested hi, labor in cutting 
a tree had acquired ownership in the wood, even if he did not own the land on 
which it was grown. 

4. Furnivall (1909) provides an example of the conflict between fallow­
rotation systems and usufruct rights in lower Burma in the nineteenth century. 

5. In a usufruct system of land rights, the act of selling land transfers the 
use rights from the original user to a new party who in the process obtains the 
original holder's right to exclude third parties. In many instances, it is the 
investments in clearing the land that are being sold. Thus, the purchase price 
compensates tile original owner for improvements in the land. 

6. The trends toward commercialization in the Thai economy over the 
nineteenth and twentieth centuries are discussed in Ingram 1971, Hong Lysa 1984, 
and Feeny 1982. Developments in the Thai property-rights system are discussed in 
Feeny 1982, 1988a, 1988b, 1988c, n.d. For a general discussion of the economics of 
property rights see Barzel 1989. 

7. After 1909 the Royal Survey Department was transferred back to its 
original mapping duties and the rate of increase in the surveyed area plunged. The 
number of title deeds on file (primarily in tile Central Plain) did, however, continue 
to increase; the average annual rate for the whole kingdom was 4.69 percent from 
the year 1905-1906 until 1941. The Torrens cadastral survey system was brought to 
Thailand by R. W. Giblin, director of the Royal Survey Department from 1901 to 
1910. Giblin was a licensed surveyor trained in New South Wales, Australia, where 
the Torrens system was originally innovated. 

8. After 1909 a number of minor changes were made in the system.
Administrative procedures were changed and fees were instituted on land trans­
fers. Restrictions were placed on the sale of public lands in 1916 and 1919 with the 
intent of curbing land speculation. Finally, in the year 1938-1939, a new schedule of 
agricultural land taxes was established. 

9. See Engel 1978, 156; and Yano 1968, 853, 856). 
10. Ingram 1971, 266. See also Feder et al. 1988, Feeny 1982, Johnson 1969, 

Hooker 1975, Gisselquist 1976, Engel 1978, Kemp 1981, Yano 1968, Chalermrath 
1972, and Muscat 1990. Reasons for the incomplete coverage include the lack of a 
complete cadastral survey as well as the unwillingness or inability of farmers to 
obtain formal documentation of their land rights. The overwhelming constraint 
appears to have been the incomplete coverage of the cadastral survey supplied by 
the government. 

11. Primary documents relevant to this case are found in the Thai National 
Archives, Sixth Reign, Ministry of Agriculture Documents 5/1-5/12. See also Feeny 
1982. 
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12. See Engel 1978. 
13. See Kunstadter, Chapman, and Sanga Sabhasri 1978, and Anan 1987. 
14. Unfortunately, archival and other records provide little evidence on the

individual strategies employed among the competing parties involved in disputes
over land use. Some of the limited available evidence is discussed in Engel 1978
and Feeny 1982; see also Kemp 1981, Chalermrath 1972, and Yano 1968. 

15. See Engel 1978, 24-29; and Tanin 1967a, 1967b. 
16. In the woodstock case, the state forester lives so far away from most 

users that they do not consider him a reasonable source of authorization. Besides,
nothing guarantees he would consider it his duty to meet a request in this sense.
The national system of common woodstock management thus failed and still fails
to function. In Zinder, then, illegal privatization efforts appear critical as indicators
of a fundamental change in user perspective. From being producers for their own
consumption only, the users in these cases have begun to become producers of 
wood for sale as well. 
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Success and Failure in
 
Marine Coastal Fisheries of
 

Turkey
 

Fikret Berkes 

This chapter, based on five fishery case studies chosen from the southern 
coasts of Turkey, explores the conditions for success and failure in 
common-property management. Following Ronald J.Oakerson (see 
Chapter 3), it focuses on the role of the technical and physical nature of 
the resource, the decision-making arrangements, and ihe behavior of the 
users in each case study. Itexplores the conditions under which common­
property institutions can exist and function successfully, as opposed to 
conditions under which they cannot. 

Four of the five case studies involve coastal, open-water fisheries, 
while the fifth involves a lagoon fishery. Marine resources in Turkey, 
except for aquaculture and lagoon fisheries, are defined in law as being 
open to all citizens. This is generally true also for other countries in the 
eastern Mediterranean. Turkish lagoon fisheries are not open to all. 
Lagoons are leased by the state to private operators or to cooperatives as a 
monopoly, as is also done in some othee"countries of the region such as 
Greece (Katsonias 1984). 

There is no recent tradition of sea tenure in Turkey, and precious little 
literature on sea tenure in the eastern Mediterranean and the Middle East 
in general that would be comparable, for example, to that on East Asia and 
the Pacific (Ruddle and Johannes 1989). This is perhaps surprising, for 
evidence on sea tenure in this part of the world goes back to the ancient 
Sumerians (ca. 2300 B.c.), among whom "fishers were organized in 
guildlike organizations each with a leader. . . and joined separate groups 
which fished different waters"(Royce 1987, 74). Such systems still survive 

161
 



162 Fikret 3erkes 

in the western Mediterranean. The guildlike prud'hoinie system in France 
(Tempier 1985) and similar communal managemeiit systems on the neigh­
boring Mediterranean shorelines of Spain and Italy (Levieil, pers. comm. 
1989) provide a time-tested code of ethics for the conduct of inshore 
fisheries. 

The eastern Mediterranean area and the Middle East have a rich 
recent tradition of common-property institutions pertaining to water 
resources and grazing lands (Berkes and Farvar 1989; see also Chapter 10 
of this book).I In rural Turkey, there are communal-property arrangements 
for water, for rangelands, and, in limited areas, for forests (Kilalioglu and 
Berkes 1990). Over extensive areas, rangelands of Anatolia have been 
under common-property management since ancient times. Village or, in 
the case of Turkomans, tribal territorial rights on grazing lands are part of 
Turkish folklore and known to all. Grazing commons have been in decline, 
however, because of the settlement of migratory herders (mainly in the 
first half of this century) and the encroachment of agriculture into 
rangelands. 

Nevertheless, the communal use of resources in Turkey is ubiquitous. 
Common-property arrangements are found with the major resource types 
mentioned above, and they also arise from time to time with other 
resources. A case in point is mountain wildflower resources, especially the 
Galanthus species, which were being depleted rapidly in the 1970s by the 
increase in export trade. Studies by T. Ekim and coworkers (1984) showed 
that the resource was holding its own only in a few areas. What these areas 
had in common was that the local producers were able to take collective 
action to establish rules and hired guards to enforce them. Such arrange­
ments have been promoted as a promising model for the sustainable use of 
natural resources in Turkey in general (Ki~lalioglu and Berkes 1990). 

Study Areas, Methods, and 
Status of Fisheries 

All five of the study areas are located in the southern seas of Turkey, the 
Aegean and the Mediterranean. These fisheries share a number of 
common characteristics by virtue of their location: they operate in biolog­
ically poor waters and utilize a diverse assemblage of demersal (bottom­
living) species that are of limited abundance but relatively high market 
value. Most of these fisheries are artisanal operations that use simple 
fishing gear and return daily to home port. 

The role of the southern seas in the overall production of Turkish 
fisheries is relatively minor. The Aegean region accounts for only about 3 
percent of the total catch of around one-half million tons annually, and the 
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Mediterranean region for only about 2 percent (DPT 1985; TCZB 1982). The 
greatest part of the total yield is landed in the eastern Black Sea, a 
biologically productive area dominated by pelagic (surface-living) school­
ing species such as the anchovy. The Aegean and the Mediterranean are 
technically oligotrophic marine environments in which the low level of 
nutrients in the water is translated through the food web into low levels of 
fish productivity (Gulland 1971). 

Most of the commercially utilized fish of the Aegean and the Mediter­
ranean are demersal species. The fish fauna is highly diverse, but none of 
the individual species is particularly abundant. Many of them, however, 
have a high market value, as elsewhere in the Mediterranean. D. Charbon­
nier (1977) has observed that the prices for the Mediterranean fish 
(demersal and pelagic together) are five times higher than the average 
world price and, for the demersal species alone, seven times higher. 

The standard small-scale operation in Turkish coastal fisheries is a 
two-man, 8-meter boat equipped with an inboard diesel engine of 10 to 25 
horsepower; some are three-man, 10-meter boats. The standard fishing 
equipment is the trammel net, a gillnet-like net that is set rather than 
trawled and captures fish by 2ntanglement. Longlines, or a series of baited 
hooks on a main line attached to a float, are also used. Both types of 
equipment are used in exploiting a diverse fauna of demersal species 
dominated by sea breams, basses, mullets, and groupers. 

Larger-scale operations include trawlers, purse seiners, and beach 
seiners. Trawlers drag a bag-shaped net for demersal fish. In the Aegean 
and the Mediterranean, they average 15 to 25 meters with a crew of seven 
or eight. Purse seiners catch pelagic species using a net that hangs from 
the surface by its attached floats. The ottom of the net may be closed off 
like a purse when a school of fish has been surrounded. Purse seine boats 
average 15 meters and carry a crew of ten. Beach seiners, 10-15 meter boats 
with a crew of five, drag nets while anchored in shallow areas. 

As may be seen from the description above, the larger-scale fisheries 
that operate in the Turkish Mediterranean and Aegean are really not large­
scale fisheries by international standards or even by the standards of the 
Turkish Black Sea (Berkes and Ki~lalioglu 1989). They may best be identi­
fied as medium-scale operations. Three of the fisheries in the study area 
consist only of small-scale operations; two consist of both small-scale and 
medium-scale ones. 

The study area is shown in Figure 7.1. Three of the fisheries are 
located north of Cyprus on the eastern Mediterranean coast of Turkey vnd 
two on the southern Aegean coast. Some of the pertinent characteristics of 
the five fisheries are summarized in Table 7.1. The first three of the areas 
((;amlik lagoon near Adana, Taucu near Silifke, and Alanya) were chosen 
for the study because they were known from previous surveys to be well­
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FIGURE 7.1 
The Study Area, Showing the Five Fisheries 
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run, successful fisheries. The fourth (Bodrum) was chosen as an example
of a previously successful fishery that had overcapitalized (that is, overex­
panded the fleet) in the early 1970s. The fiftlh (Bay of Izmir) was chosen as 
an example of an intensive fishery in a multiple-use area adjacent to a 
large urban center. 

In contrast to the first three fisher.s, which are used by single groups
of small-scalc fishermen, the la- two are used by medium-scale operators 
as well. Further, in Bodrum and the Bay of Izmir, there are relatively large 
groups of casual or sport fishermen; fable 7.1, however, accounts for only
the registered commercial fishermen. 

The data in Table 7.1 represent the situation in 1983, the main year of 
study. These five areas were selected from among some fifty fishing
communities first investigated between 1976 and 1978. The five fisheries 
are not a random selection, nor are they meant to be representative of all 
Turkish coastal fisheries. The three "successful" cases were intermittently
reinvestigated between 1985 and 1989. Information was collected through
participant observation techniques, informal discussions with individuals 
and groups of fishermen, and more forma' interviews with master fisher­
men, cooperative leaders, and local orficials. In some cases, cat,' records 
of the cooperative were made available. (More details of the study areas 
and user groups may be found in Berkes 1986.) 



TABLE 7.1
Description of the Five Fisheries in the Study Area, Southern Turkey, 1983 

No. of
Area used No. and registered Cooperatives andFishery (approx. km2) t, pes of boats fishermen user groups Outcome 

(1) qamlik 20 43 small inboard 103 All in one co-op; Successful
Lagoon 80 nonmotorized I user group 

(2) Ta.ucu 150 90 small inboard 140 All in one co-op; Successful 

1 user group 
(3) Alanya 80 65 small inboard 100 Half in one coop; Successful 

I user group
(4) Bodrum (overlapping 11 trawlers 80 No active cooperatives; Unsuccessful 

with other 2 purse-seiners 20 6 user groups 
communities 9 bottom-seiners 45 
in the area) 10C small inboard 250 

(5) Bay of 400 27 purse-seiners 300 Many cooperatives; Unsuccessful 
Izmir 30 bottom-seiners 150 5 user groups 

700 small inboard 1,400 

SOURcE: Author. 
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Use of the Oakerson Framework:
 
The Outcome
 

In this chapter, the Oakerson framework will be used diagnostically, 
beginning with the "outcome" and working backward to investigate the 
reasons behind it. It is therefore important to specify the criteria by which 
the outcome has been evaluated. Basically, four criteria are considered to 
be appropriate measures for the purposes of this work, two from the 
Oakerson framework-efficiency and equity-and two additional cri­
teria--sustainability and the expression of satisfaction or dissatisfaction 
by the users themselves. The latter two criteria are meant to address the 
ecological and the social dimensions of the outcome. The last criterion 
may perhaps also provide a composite measure of the outcome as 
perceived by the fisherman. 

Efficiency, defined as Pareto optimality, cannot be worked out because 
of lack of suitable data on individual yields and incomes in the study area. 
In any case, there may be serious complications in the application of the 
Pareto-optimality approach to resources in which there are large year-to­
year variations in productivity, and in which short-term efficiency under­
mines long-term sustainability. 

Equity, like efficiency, is difficult to calculate in this study It can be 
evaluated indirectly, however, from the general conduct of the five fish­
eries. In the first and third areas in Table 7.1, there were explicit sharing 
mechanisms to ensure equity. In the second area, all fishermen had access 
to bank credit equivalent to U.S. $3,000 (1983 dollars) through their 
cooperative society. By contrast, in the last two areas, there were no 
mechanisms by which a certain basic fishing income or other benefits 
could be guaranteed. 

Sustainability of the harvest is a criterion often used to evaluate the 
success of common-property resource use (Berkes and Farvar 1989). 
Together with other biological criteria (maintenance of diversity and of 
ecological life-support processes), measures of sustainability have been 
incorporated into the definition of conservation by several international 
agencies (IUCN/UNEP/WWF 1980, 1991). In the present study, sus­
tainability can be estimated. There are insufficient data, however, to test 
fully whether any of the fisheries in the study area is truly sustainable. 

Perhaps the most practical measures of outcome in the present study 
are te usual bioeconomic criteria of success used in fisheries science: 
evidence of overfishing and overcapitalization (Gulland 1974; Stevenson 
1991). These criteria have the added advantage that they may be used as a 
proxy for efficiency and sustainability. Together with a measure of equity, 
as above, and an expression of satisfaction or dissatisfaction of the users 
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themselves, these criteria should provide a suitably complete assessment 
of the outcome. 

By these three criteria, the first three study areas- amlik lagoon,
Ta~ucu, and Alanya-represent successful fisheries: As of 1983, there was 
no decrease in overall catches over the years, no sharp drops in the catch 
per unit of effort, no obvious overcrowding in the fishing area, and no 
indication of vessels and fishermen dropping out of the fishery. In these 
areas, the fishermen indicated that conflicts were for the most part
resolved internally and the majority of them expressed general satisfaction 
with the fishery. 

By contrast, the last two areas-Bodrum and the Bay of Izmir­
represent unsuccessful fisheries. While there has probably been no de­
crease in the overall yield over the years, there has been a sharp decline in 
the catch per unit of fishing effort. The more valuable species have all but 
disappeared. There are too many fishermen and too many boats chasing 
too few fish. In the Bodrum area, many fishermen have become occupa­
tional pluralists, catering to tourists in the summer aid fishing part-time
opportunistically. The larger vessels have left Bodrum for the lack of fish. 
In 1983, all but one of eleven Bodrum-based trawlers operated outside the 
area, and one had dropped out of the fishery altogether. In the Bay of 
Izmir, rianv of the small fishermen of the area were forced to travel north 
to the outer bay, even though this meant much higher operating costs. The 
more valuable species were so scarce that it was said that a fisherman 
could more than recoup his daily expenses if he could catch a single good­
sized specimen of Dicentrarchus labrax (a type of white bass) and sell it to a 
restaurant in Izmir. In these two areas, fishermen either talked bitterly of 
the conflicts or refused to talk at all. Although some expressed general
satisfaction with the fishery, many said they were dissatisfied with the 
outcome. 

Technical and Physical Attributes of 
the Resource 

The techno-environmental attributes of the resource base are much the 
same in the five study areas, with a few notable exceptions. Jointness is a 
problem in all areas: each individual user is potentially capable of 
subtracting from the welfare of other users, even when fishing lawfully.
Certain illegal practices (such as the use of dynamite and nets with 
sublegal mesh sizes) exacerbate the problem. 

Excludability poses a serious poblem in all of the five study areas. In 
general, access to a fishery is difficult to restrict. The first study area, 
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( amlik lagoon, is the easiest one of the five from which to exclude 
outsiders because of its small size and geographical location. The next 
three coastal fisheries are less easy to defend because they are conducted 
along a stretch of the shoreline, and the fifth, Bay of Izmir, is much the 
same only larger. 

Divisibility poses both a theoretical and a practical problem. The 
resource itself, the fish stock, is indivisible; it cannot be divided up among 
private property holders. The fishing areas, however, can be divided up by 
using landmarks and the usual measures of location finding among 
coastal fishermen, such as triangulation. The problem in dividing up the 
fishing grounds is that fish do not stay in one place for long. Moreover, all 
of the stocks fished in the study areas range beyond the actual areas 
harvested by the fishing communities. Each major species has a different 
migratory behavior, and it would not be possible to match the manage­
ment area to the geographical range inhabited by the stocks. 

Finally, the techno-environmental attributes of the resource may 
include some measure of the potential demand for it by the people who 
live in the area or come as tourists. On this count, there are differences 
among the five study areas. The Bay of Izmir fishery is near a metropolitan 
area of nearly 2 million, and the Qamlik lagoon fishery is only one hour 
from Adana (over 1 million). Both suffer from urban pressures but the 
Izmir fishery much more so. Bodrum (a tourist center since the early 
1970s), Alanya, and Ta~ucu (developed in the 1980s) have all been affected 
by the relatively recent popularity of the southern Turkish coasts among 
tourists. 

Decision-Making Arrangements 

Rules and institutions governing fishery resource use include laws issued 
by the central government and operational rules instituted locally. The 
government of Turkey regulates fisheries through the Aquatic Resources 
Act no. 1380 of 1971. The restrictions and conditions provided under the 
act include the licensing of commercial fishermen (but not license limita­
tion); the regulation of a minimum mesh size for nets; and the prohibition 
of trawling within three miles of the coast and within bays. 

The Ministry of Agriculture has jurisdiction over fisheries but em­
ploys no fishery conservation officers. The provisions of the Aquatic 
Resources Act and its regulations, such as the three-mile limit, are 
enforced by the coast guard and the rural police (the gendarmerie) under 
the Ministry of the Interior. 

Operational rules instituted locally are one of two kinds. In areas in 
which the fishermen belong to cooperatives, such operational rules are 
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subject to the conditions of the charter of the local cooperative. The 
charter, in turn, is subject to government regulatir-ns that govern pro­
ducers' cooperatives for agriculture and fish. For example, the rules on 
membership allow for no discrimination on an ethnic basis but do allow 
for residency requirements in the local community.

Other operational rules are those that exist without any reference to 
formal government legislation. The rule that establishes the condition for 
collective choice within the fishing community is willing consent. The 
actual operational rules that emerge by the application of this rule differ
from fishery to fishery in the five study areas, even though the "general
rules of the game," or the constraints that shape the management choices, 
are much the same. The more pertinent operational rules regarding 
common-property management are summarized below for each of the 
five study areas. 

(7antlik Lagoon Fishery at Ayvalik-Haylazli 

As with all lagoon fisheries, use rights are established by the lease of the 
lagoon from the government of Turkey. Thus, members of the cooperative,
all of whom come from three neighboring villages, have exclusive and
legal rights to the fish of the lagoon and the lagoon's adjacent waters. All 
fishermen are cooperative members, and all cooperative members are
active fishermen. They protect their rights by patrolling the boundary of 
their fishing area and chasing off or apprehending intruders (but appar­
ently most trespassers get away). Rules for membership are stated in the 
charter of the cooperative and include six months of residency in one of
the three villages from which members come. The other important
condition is that those earning wages from employment and those who 
are larger farmers (defined on the basis of income tax) are ineligible for 
membership. Of the five fishing areas in the study, the clearest operational
rules are found in this fishery because the mechanisms for establishing 
use rights and membership are legally defined. 

Taucu Fishery 

All fishermen are small-boat fishermen and all belong to the local coopera­
tive. The right to fish is not restricted to membership in that cooperative,
but membership has the attractive features of bank credit for members and 
a seasonally adjusted, year-round guaranteed price. Fishing rights of the 
group were, until 1983, protected by the 3-mile limit for trawlers. Small­
boat fishermen from elsewhere may come into the area fished by Ta~ucu 
fishermen, but apparently do not because the adjacent areas are less 
heavily fished and therefore more attractive than Ta~ucu Bay. 
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Alanya Fishery 

This fishery is located on the edge of a deep basin, and the inshore zone 
suitable for setting nets is very limited. The operational rules for the use of 
this zone are established on the basis of willing consent, and are orga­
nized by the community of fishermen informally, as follows. 

" Each September, a list of eligible fishermen is prepared consisting of 
all licensed fishermen in Alanya, regardless of cooperative member­
ship (about half were members in 1983, declining to one-third by 
1989). 

" Within the area normally used by Alanya fishermen, all usable fishing 
locations, some better than others, are named and numbered. These 
spots are spaced so that the net set in one does not block the fish that 
should be available at the spot next to it. 

" Special regulations for these fishing locations are in effect from Septem­
ber to May, and the practice applies to the use of the large-mesh (80­
millimeter) nets for bonito and large carangids (Sarda sarda and two 
species of Lichia). 

" In September, the eligible fishermen gather in the coffee-house (in which 
most drink tea) and draw lots. Each boat is assigned a starting number 
that corresponds to a fishing site number. 

* During 	 the period September to May, each participating fisherman 
moves each day to the next location to the cast. This gives each 
fisherman an equal opportunity at the best sites. The stocks are 
constantly migrating through the area, east to west between September 
and January, and reversing their migration from January to May. 

These operational rules are formulated by the fishermen themselves. 2 

They do, however, draw legitimacy from a broad interpretation of the 
Aquatic Resources Act, which states that the cooperatives have jurisdic­
tion over "local arrangements." The rules are enforced by having each 
fisherman endorse the list of fishing locations. Copies of the agreement 
are then deposited with the mayor and the local gendarmerie. Violations 
are dealt with by the fishing community at large, in the coffeehouse. 
Violators may come under social pressure and, on occasion, threats of 
violence. The threat of removing the violator's name from the list, to our 
knowledge, has never been carried out. (The organizers concede privately 
that such an action would overstep the authority of the group and could 
not be legally enforced.) 
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Alanya is unusual in that there are no problems with trawlers.
The coastal zone is steep and deep enough (1,000 meters deep at 1kilometer from shore in some places) to discourage trawlers. There are noknown operational rules to deal with small fishermen of adjacent
communities and with the increasing numbers of spear and sport
fishermen. 

Bodrum Fishery 
In this area, the traditional small-boat fishery collapsed after the develop­
ment of a trawl fleet in the 1970s that coincided with the emergence ofBodrum as a tourism center. A local cooperative tried unsuccessfully
through the 1970s to mediate between small boats and trawlers; by 1983,the cooperative was inactive. No single organization is likely to speak forall fishermen and organize the consensus necessary to establish opera­tional rules. In 1983 there were six distinct groups of fishermen: (1)small­
scale coastal fishermen; (2) larger-scale operators including trawlers andbeach-seiners; (3) semiprofessionals who obtain their own fish and sell theoccasional surplus; (4) large numbers of unskilled sport fishermen; (5)spear fishermen licensed as sponge fishermen but who sell fish on the 
open market; and (6) charter boat operators who fish to feed their clients 
and occasionally sell the surplus. 

Bay of Izmir Fishery 
This fishery differed from the Bodrum fishery by the presence of two large
and active cooperatives, both based at the Izmir fish market; 
one repre­sented small-scale fishermen and the other large-scale fishermen. There were also several local cooperatives within the bay area. The Bay of Izmir was similar to Bodrum with respect to the presence of several distinct groups of fishermen: (1) purse-seiners, (2) small-scale gillnetters, (3)small-scale liftnetters, (4) larger-scale beach-seiners, and (5) sport andsemiprofessional fishermen from the urban metropolitan area of Izmir.Each of these groups reportedly conflicted with at least one other group,
and in some instances with more than one. 

There were no operational rules applicable to the bay as a whole toallocate the fish, to reduce the conflicts, or to limit crowding. There wererules, however, within each of the groups. For example, among the beach­
seiners, most of whom operated in the southern part of the bay, therewere numbered seining locations, allocated on the basis of first-coiner's 
rights. 
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Patterns of Interaction 

The five study areas are under somewhat similar constraints with respect 
to technical and physical attributes of the resource and decision-making 
arrangements for the use of the resource. Yet the outcomes are different, 
perhaps partly because of differences in urban and recreational demands 
on the resource. Alanya ;- different from the others because the narrow­
ness of the continental shelf in this area restricts possible fishing sites. To 
explore these differences further, each of the five fisheries will be de­
scribed in terrn of the users' patterns of interaction. 

ainlik Lagoon Fishery 

This successful fishery is run by a cooperative established in 1974 to make 
a bid for the lease of Qamlik lagoon, which had previously been operating 
under a private company. A few of the members had been employed as 
laborers by the company. Taking advantage of a provision under the 
Aquatic Resources Act to give priority to cooperatives in the leasing of lake 
and lagoon fisheries, the Ayvalik-Haylazli Cooperative was successful in 
its bid. Even though few of the members had fishing experience, they 
were able to run the lagoon profitably. The cooperative initially included 
members from a nearby town and those who held wage employment. 
Subsequently, the cooperative interpreted its charter more strictly and 
expelled members who lived elsewhere and who could not choose 
between fishing and wage employment. However, many of the members 
in 1983 were themselves part-time fishermen: some 80 percent were part­
time farmers and only 20 percent full-time fishermen. 

To maintain the profitability of the fishery, the cooperative has rejected 
requests for membership from a large village nearby. The limitation of 
menmbership enables it to capture a larger resource rent than would 
otherwise be possible. As compared with other fisheries, the cost of 
fishing is kept low by the use of rowboats. Fishermen work in groups of 
four, using two rowboats and one motorized vessel per group. The 
rowboats are towed to the fishing area, and the motor boat is then 
anchored, thus saving fuel. Each group owns its means of production 
collectively and splits the income equally. Cooperative officers take turns 
in accompanying the cooperative truck to the city of Adana, a large market 
only one hour's drive away. 

Apart from the occasional problem of sales accounting (a common one 
with cooperatives), and aside from the discontent of those excluded from 
the fishery, the operation appears to be relatively trouble-free. Even 
though the membership is open to all residents of three villages (combined 
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population 2,500), the organizers do not foresee a crowding problem in the 
near future but do anticipate increasing interference from outsiders. 

Tapucu Fishery 

The Taucu Fishing Cooperative is often cited as an example of a pro­
ducer's cooperative that works. There is a substantial literature on it in 
Turkish, including a book (Ozankaya 1976), and the head of the coopera­
tive is somewhat of a folk hero. At the time the cooperative was established 
(1968), there were only two motorized fishing boats in Taucu and five 
rowboats. Most of the others wh) made their living from fishing used 
dynamite. The cooperative banned dynamite-fishing and promised fisher­
men financial help to allow them to obtain proper means of production. In 
1970, the growing cooperative confronted trawlers that operated (illegally)
within Taucu Bay, and chased them off with shotguns (ibid.). By 1971, 
cooperative members owned forty inboard boats and controlled their 
fishing area. Membership reached a peak of 180 in 1975 (ibid.), and then 
declined through the loss of members from adjacent communities who 
formed their own associations. 

The history of the cooperative has been one continuous struggle
against other interests and user groups. In the early 1980s, the cooperative 
fought a local pulp and paper mill over pollution, and sought more 
effective governmental enforcement of the ban on night fishing with scuba 
gear. Starting in 1983, the cooperative fought the ex.mption obtained by
trawlers to conduct a "controlled" shrimp fishery within 'ra~ucu Bay for 
part of the year.
 

The cooperative has been particularly successful as i marketing
enterprise, perhaps because its leader is a successful local buisinessman. 
By operating a large freezer facility it has been able to stabiliz.2 and control 
the local market and guarantee the price of fish for the pr.,ducers. Further, 
the cooperative has been able to obtain for its members a bank credit of 
U.S. $3,000, which is sufficient capital for a new fi~herman to buy the 
essential equipment. The cost of most two-man boats averages about 
twice that amount. Some fishermen have apparently made enough to pay
off the loan in a year: U.S. $2,800 is probably a reasonable estimate of the 
mean annual gross income (200 fishing days per year x 10 kilograms per 
day x U.S. $1.40 per kilogram). 

The cooperative was thus able to build up the membership, establish a 
strong financial position, and acquire political power. The leadership did 
not appear to be concerned about overcapacity and stock depletion,
arguing that Taucu Bay could support perhaps as many as 300 boats, 
provided that destructive practices such as trawling and night fishing with 
scuba were controlled. 
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Alanya Fishery 

In the 1950s, there were only eight to ten fishermen in Alanya. First­
corner's rights determined access to fishing spots. Conflicts increased 
through the 1960s as the number of fishermen increased. The present 
system of lottery and rotation first started in the late 1960s as an equitable 
means of conflict resolution over the limited number of productive fishing 
sites. 

Developed by trial and error, the system is based on the principle of 
preventing fishermen from cutting off one another's "rightful supply of 
fish." This is done by spacing the fishermen sufficiently far apart to 
prevent interception between September and May when migratory fish 
dominate the harvest. The system has the support of the great majority 
because it optimizes production at the best fishing sites and in turn 
allocates these sites by lottery, with a rotation provision that ensilres all 
fishermen an equal chance to fish these best spots. 

Thiriy-seven boats were on rotation in 1983 (three others were not 
fishing for various reasons). There were thirty-four named fishing loca­
tions, including two prime and five subprime sites. When a boat finished 
its turn at each of the thirty-four sites, the fishermen had the option of 
repairing equipment, going long-lining in deeper waters, or simply tying 
up for three days. After May and through the summer months, fishermen 
sought large and valuable members of the Sparidae family (snappers) and 
red mullet (Mullus barbatus), all nonmigratory species for which the 
rotation system was not deemed necessary. 

All of those eligible were licensed fishermen. However, admission to 
membership in the fishing community probably required more than the 
acquisition of a valid license. A fisherman who wants to participate in the 
system has to know the rules of the game and the named fishing spots. 
(As one fisherman put it: "Suppose some guest worker comes from 
Germany in his Mercedes car and wants to fish, do you think we would 
allow him? No way.") 

The organizers of the rotation sysirn had sufficient support from the 
community of fishermen as a whole because the system benefited every­
one except those who once monopolized the prime sites. The organizers 
were cooperative members, but the cooperative was not formally involved 
in the rotation system. Yet the organizers often cited the legal authority of 
cooperatives over "local arrangements" to legitimate the system. Some of 
the differences between Alanya and, for example, Ta~ucu may be due to 
the lack of a strong cooperative organizer and to a greater sense of 
individual entrepreneurship in Alanya. (Again, a fisherman: "Fixed prices 
as in Ta~ucu? Well, our fishermen in Alanya would never stand for that. 
We are individualists; we sell to whoever offers a better price.") 
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About half of the Alanya fishermen were not members and sold their
catch through buyers who were able to offer a slightly better price than the 
cooperative ("by evading municipal taxes," according to the cooperative
secretary). The nonmembers were thus preventing the cooperative from 
building a stronger financial base and accumulating political power. The 
cooperative was therefore unable to offer its members the kinds of service 
the Ta§ucu cooperative was able to give. 

Bodrum and the Bay of Izmir Fisheries 
Both of these fisheries were overcrowded and the stocks overexploited. In 
the case of Bodrum, overfishing appeared to be due to the financial 
success of trawlers in the early 1970s, success that attracted new entries 
until the cost of fishing exceeded the revenues of the fleet as a whole-a 
textbook example of rent dissipation in a fishery (see, for example,
Gulland 1974). Most of the trawlers then abandoned the area, leaving the
depleted stocks to small-boat fishermen. The spokesmen for the trawlers 
expressed dissatisfaction with this turn of events, not so much because the 
stocks had been depleted, but because the trawlers had become very
restricted in their area of operation. According to trawlermen, in the 1970s 
the government had encouraged them to build the new vessels and had
rarely enforced the 3-mile limit, much to the anger of the small fishermen. 
However, with tighter regulations on trawling, trawlers could no longer
make a living in the Bodrum area and went to the shrimp grounds near 
Mersin. 

Meanwhile, in Bodrum conditions had become no better for the small
fishermen. The booming tourist trade resulted in higher prices for fish,
but this also brought a great many part-time fishermen and charter boats 
into the fishery, and created apparently insurmountable problems of 
conflict among user groups.

A similar situation also existed in the Bay of Izmir, although the lineup
of conflicting groups was somewhat different. But here the problem was 
not the trawlers (none were allowed in the bay). Rather the problem was 
the proximity of a large urban center, a lucrative market but also a source 
of large numbers of semiprofessional fishermen. Unlike Bodrum, the bay 
area did have cooperatives, but they represented only the narrow interests 
of various groups competing over their share of the markets. 

With over 750 licensed commercial boats (see Table 7.1) and a great 
many semiprofessional fishermen, the area was so crowded that it was
simply not possible for any group to defend a fishing area. In fact, many
trammel-net fishermen found it difficult even to defend their own nets. 
This explains the existence of liftnet fishermen as a distinct group. The 
liftnet fishermen do not set and leave the net in the water to be retrieved 
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later, but rather set and lift the net repeatedly over a wide area and look for 
visual evidence of such fish as the gray mullet (Mugil cephalus). 

Cases of Success Revisited 

The conditions under which a fishery conducts its business no doubt 
change over time. These changes may provide clues regarding the deter­
minants of success and failure in common-property management. The 
three cases of success were therefore reinvestigated between 1983 and 1989 
to trace changes in conditions and to identify stresses that may impinge 
on the fishery system. Major findings are summarized below for each of 
the three. 

(ainlik Lagoon Fishery 

The lagoon is located in the delta of the Ceyhan River. In most delta areas, 
the river changes its course once every few years, affecting the balance 
between salt and freshwater in lagoons. In the case of the Qamlik lagoon, 
there has been a salinization problem since the early 1980s. The rate of 
evaporation apparently excceds the inflow of fresh water into the lagoon, 
resulting in salinity too high for fish survival in the lagoon's far reaches. 
Fish production has therefore been restricted to the area near the mouth of 
the lagoon and the adjacent coastal area. Thus, through the mid-1980s, the 
main stress on the fishing was of a technical-physical nature. To solve the 
problem, the cooperative sought government assistance to dig a canal to 
the Ceyhan River to dilute the lagoon. 

A second line of action taken by the cooperative was to improve the 
utilization of the gray mullet, the major fish resource of the area. To do 
this, the cooperative sought biological data to determine the distribution 
of mullet stocks along the adjacent coast (the indivisibility problem), and 
tried to develop new techniques to catch the available fish more efficiently. 

A third issue that preoccupied members of the cooperative was that of 
exclusion. Membership was limited to the residents of the three villages as 
before, but increasingly larger numbers of outsiders fishing illegally in the 
area created problems. The cooperative members appeared to tolerate the 
intruders as long as violations were not too blatant and there was not too 
much damage to the resource. 

Taucu Fishery 

By far the most serious issue in the Ta~ucu case was the exclusion problem. 
Effective control by the cooperative over the fishing area, which had 



177 Marine Coastal Fisheries of Turkey 

started in 1970, was eroded after 1983 when shrimp trawlers obtained 
permits to come into Ta~ucu Bay legally. Larger numbers of trawlers 
entered the area through the mid-1980s. Having lost the legal battle,
Taucu fishermen responded by modifying their fishing strategies. They
stopped targeting shrimp and red mullet because these fish, the fisher­
men claimed, had been reduced to uneconomic levels. Many of the 
marginal fishermen dropped out of the fishery; some started to look for 
outside buyers to maximize the revenue for what little was obtainable, 
thus breaking the solidarity within the coop. The cooperative retaliated 
swiftly, starting in 1987, by expelling members who sold outside. But 
since these fishermen could not be excluded from the local fishery, the 
outcome was loss of market control, fragmentation of the fishery, and loss 
of the capability for strong, collective action that had been the hallmark of 
the Ta§ucu cooperative (Ozankaya 1976). 

Statistics made available by the cooperative indicate that the total 
production by members declined from 34.3 tons in 1983 to 22.8 tons in 
1987 (Table 7.2). The number of more active fishermen (defined as those 
selling at least 200 kilograms per year) declined marginally from 45 to 39 
over the same period. 

In fishery science, one of the most reliable indicators of resource 
depletion is the decline in the catch per unit of fishing effort (CPUE)
together with a drop in overall yield. To investigate changes in CPUE from 
the coop records, a sample of six fishermen was chosen; all were well 
regarded by their peers as experienced and steady producers. The mean 
annual CPUE was calculated for each of the six. Results showed that the 
decline from 1983 to 1987 was not statistically significant (Table 7.2). 

TABLE 7.2
 
Changes in Catch and Catch per Unit of Effort (CPUE) of Ta~ucu
 
Cooperative Fishermen after Entry of Shrimp Trawlers, Starting in
 
1983, into Their Area
 

Production 1987 1986 1985 1984 1983 

Tbtal prodtion by cooperative members (metric 22.8 23.4 24.4 35.6 34.3 
tons) 

Number of cooperative members producing over 39 36 38 49 45 
200 kg/yr
 

Mean annual CPUE (kg/trip) 16.6 15.1 12.8 20.3 17.5 
Mean CPUE (kg/trip), Jan-May only 6.2 6.4 10.0 14.4 20.5 

Souitci.: 'la§ucu Fishing Cooperative landing records. 
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Fishermen themselves, however, claimed major declines. Since coopera­
tive records only indicate the number of irips and not their duration, the 
CPUE data used in Table 7.2 were masking the fact that, to keep 
production relatively constant, fishermen were making longer trips in the 
warm months and carrying an icebox (an innovation) to stay out longer. 

In summary, the small-scale inshore fishermen of Ta~ucu were target­
ing species relatively unaffected by trawlers and taking longer trips to 
offset the effect of open-access competition. In addition, some of them left 
Ta~ucu bay and started long-lining in the deep waters toward Cyprus. 
Some found productive grounds for deep-sea snappers and groupers. 
Ironically, as the large trawlers moved inshore, the small fishermen thus 
moved offshore; in the fall of 1988, some of them were landing unprece­
dented amounts of high-value fish from newly discovered offshore banks. 

Alanya Fishery 

There were two major factors of stress in Alanya, one related to technol­
ogy and the other to increasing numbers of participants. The declining 
numbers of snapper and increasing market demands forced a search for 
new technology. By 1985, eight boats were carrying small echo-sounders. 
These gave the fishermen the ability to detect rocky outcrops on the 
seabed, the habitat of the snapper. The first innovators reaped good 
returns; about 50 kilograms of the top snapper (two weeks' catch for 
some) was all they needed to pay off the investment for the echo-sounder. 

But the first innovators never did make the profits they were hoping 
for. Soon many boats carried echo-sounders and then, by 1987, the 
resource was depleted. Unlike the fast-growing Lichia, which is the 
mainstay of the September-May fishery, large red snappers, as the 
fishermen themselves knew, were long-lived fish and unable to withstand 
an efficient fishery.3 

Depletion of the snappers (summer fishery), which left everyone 
slightly worse off, did not directly affect the rotation system. But in the 
meantime, the system itself was coming under pressure, in part because 
of its own past success. 

From thirty-seven boats in the 1983-84 season, the fleet expanded to 
forty in 1984-85, forty-three in 1985-86, and forty-six in 1986-87, reaching
sixty in 1988-89. The number of fishing locations went up by three to 
thirty-seven in 1984-85, was cut back to thirty-two in 1986-87, but was 
restored to thirty -seven in 1988-89 in an attempt to accommodate greater 
numbers of fishermen. 

Only part of this increase in boat numbers, however, was due to new 
fishermen. Some of the existing fishermen were building additional boats 
and entering the draw with multiple units to improve their chances of 
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getting a good spot. Others recruited boat-owning relatives or friends. 
The extra boats could always make some money in the booming tourist 
trade, anyway. But as more fishermen subverted the system, the more 
difficult it became for the others to stay honest. 

The community of fishermen tried to deal with this no-win situation 
by tightening the rules. "The problem," one organizer said, "is not that the 
man owns three boats. The problem is that he wants more than his 
rightful share." The group decided that "if a person owns no fishing gear,
he cannot enter the draw." Yet this did not quite solve the problem; as long 
as the person had a license to fish and some gear to enter the draw, he 
could not be excluded from the fishery 4 

Conclusions 

Success in the management of fishery commons in these Turkish case 
studies does not depend solely on the technical-physical nature of the 
resource, or the decision-making arrangement, or the behavior of the 
users, but on a combination of these. The physical nature of the resource,
especially excludability (are the users of the resource able to limit the 
access of others?) is always a problem with common property, and 
perhaps more so in fisheries than in some other resource types.

Decision-making arrangements, both at the level of the central govern­
ment and at the local level, are obviously also important. The case studies 
suggest that the crucial decision-making arrangement pertains to limiting
the user pool. Fishing is a zero-sum game; jointness can only be main­
tained if the fishing pressure does not exceed the ability of the stock to 
sustain it. Since there is no onelicense limitation in Turkish fisheries,
would expect that sooner or later there will be too many fishermen chasing 
too few fish. This is the prediction of the open-access theory (Stevenson
1991), and it is indeed the case in Bodrum and Bay of Izmir. 

The three cases of success are exceptions; they do not fit the predic­
tion. The Qamlik lagoon fishery is a special case ini that the transfer of 
property rights from the state to the fishing cooperative enables the 
formulation of local operational rules, both to limit the access of outsiders 
and to regulate behavior among members. Follow-up studies indicate that 
the lagoon fishery is the only stable one of these three cases, despite its 
problems of a technical-physical nature. 

The other two ca.,es of success are unstable because the open-access policy
of the state undermines local rules to linit access and to regulate behavior.Ta~ucu 
is a case in point: the fishery was efficient, equitable, and sustainable 
between 1970 and 1983 when the cooperative controlled the fishing area 
and regulated the conduct of the participants, all of them small-boat 
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fishermen. This system collapsed when tr.wlers obtained legal rights to 
fish in the bay and within the 3-mile limit. (An ironic twist was added to 
the story when the small-scale fishermen of Ta~ucu were able to move with 
their longlines into the deep water, beyond the trawlers' capability, and 
make a success of it.) 

The causes of instability are different in the Alanya case. The problem 
is the difficulty of keeping down the numbers of participants from within 
the community. The access of outsiders is not a major problem; there is 
some competition from divers but, at least, not from trawlers. Over the 
years, the community of fishermen produced fairly sophisticated local 
operational rules, but unlike the rules for Qamlik lagoon Alanya's local 
rules have a very weak legal basis. Yet local rules have continued to evolve, 
responding to the problems at hand. The fishermen use the Aquatic 
Resources Act as "enabling legislation" for their system concocted at the 
coffeehouse, but know full well that they cannot exclude anyone with a 
fishing license-and fishing licenses are open access. This fundamental 
weakness of the operational rules highlights the fragility of any 
communiky-based resource management system that is directly or indi­
rectly, deliberately or :itadvertently, undermined by the government. 5 

NOTES 

i ,', thankful to Daniel Bromley, Wilfrido Cruz, David Feeny, Jere Gilles, 
Mina Kilai,-,,, Dominique Levieil, Margaret McKean, Ron Oakerson, Elinor 
Ostrom, and Jean-Philippe Platteau for their valuable comments. The study was 
supported by the Social Sciences and Humanities Research Council of Canada 
(SSHRC). 

1. Morocco, the subject of Chapter 10, is not, of course, in the Middle East. 
Rather, the point is that the Moroccan agdal is a variant of the hema system in the 
larger Middle Eastern tradition (Gilles, pers. comm. 1985). The Middle Eastern 
tradition of communal property, in the case of irrigation water, was transferred by 
the Arabs to Spain. This huerla system, in turn, has given rise through Spanish 
influence to the zanjeras of the Philippines, as explained by E. Ostrom (1990). 

2. The practice of allocating turns by lottery is common in fisheries in 
diverse parts of the world: in French Mediterranean lagoon fixed-gear fisheries 
under the prud'homie system; among the cod traps and salmon net berths of 
Newfoundland (Matthews and Phyne 1988); in Sri Lankan beach-seine fisheries 
(Alexander 1982); and in surrounding-net and seine fisheries in Dominica, West 
Indies (Wylie 1989). 

3. Rapid-growing Lichia are fished in their first year. By contrast, large-si; ed 
red snappers are over ten years old; such a long-lived resource is slow to reivqv 
itself. 
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4. Platteav and Baland (1989, 36) analyzed and modeled a similar situation
in Sri Lankan beach-seine fisheries in which local rules guaranteed equal access to
all nets registered in the village but, as the number of fishing units increased,"existing participants had to construct additional nets. This was with a view topreventing the number of their turns per unit of time and their ct-.4nce of 
participating in the flush period from declining too much." 

5. This chapter is a revised and updated version of that in the 1986 National
Research Council volume. The introductory and concluding sections were rewrit­
ten and a new section, "Cases of Success Revisited" was added, to update the
chapter. The middle sections have been revised only slightly. 
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Sea Tenure in Bahia, Brazil
 

John Cordell and 
Margaret A. McKean 

Property institutions-systems of rules specifying permissible and for­
bidden actions and the rights and obligations of individuals and groups 
with respect to the resources in question-are potent forces in social 
evolution (Bromley 1978, 1989; Runge 1986). Knowledge of the formation 
and functions of property systems, however, is largely confined to studies 
of terrestrial economies, Western countries, or legal institutions. There 
have been few inquiries into the nature of sea ownership or fishing rights 
',.ide from the theoretical or public policy studies and ongoing debates 
over the international law of the sea. Even less is known about matters of 
"sea rights" in the third world, or of de facto fishing-property arrange­
ments and hereditary claims in small-boat fishing communities. Curi­
ously, the issue of customary sea rights and laws-a paramount concern 
for many coastal fishing peoples-has almost never been raised by 
anthropologists otherwise interested in the territorial rights observed by 
indigenous and traditional cultures (see, for instance, Bodley 1981). 

In kieceni years, however, ethnographers have begun to investigate the 
neglected domain of customary property relations in maritime fisheries 
and have discovered "sea tenure"-collectively managed informal terri­
torial use rights in a range of fisheries previously regarded as unownable 
(Johannes 1978; Acheson 1981; Christy 1982; Cordell 1989). Sea tenure is 
concerned with ways in which inshore fishermen perceive, name, parti­
tion, own, and defend local sea space and resources. Western authorities 
have conventionally viewed coastal sea ,pace and fishing grounds as 
resources to which no property rights are attached, where the "commons" 
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are open to all comers, and fishermen engage in unrestricted competition 
for a limited product (Christy arid Scott 1965; Crutchfield 1982; Gulland 
1974). Because no :-'ngle user has exclusive use rights in the resource or 
any right to prevent others from sharing in its exploitation (Christy and 
Scott 1965, 6), individual users liave no incentive to restrain production 
(Christy, 1964, 2). No consideration is given to the possibility that certain 
arrangements of property rights, jurisdiction, or ownership might be able 
to reduce resource use (Christy 1982). Where these authorities do admit 
the existence of cooperation in maritime communitier, they see exclusively 
selfish motives (Muir and Muir 1982). 

It is worth noting that maritime networks for all their egalitarianism 
are not based on friendship. Friendship implies an emotional relation­
ship which supersedes economic advantage. You'd give a friend the 
shirt off y'our back. That makes a friend an economic liability ... 
maritime networks don't rely on trust or the emotional bonds of 
friendship. [Muir and Muir 1981, 77] 

Moreover, the well-entrenched "culture of poverty" school of thought on 
Latin America construes social marginality as a foremost obstacle to any
adaptive community organization or stable resource management (Oberg 
1965; Lewis 1952; Varallanos 1962; compare Pearlman 1973; Lobo 1982). 
From this perspective, the marginal fishermen of Bahia would be espe­
cially incapable of regulating their own fishing behavior and protecting 
the ecology of tropical marine resources. 

These conventional views fail us in two respects: first, they cannot 
account for the allocation of exclusive joint-use rights that we find in 
traditional inshore fishing regimes. Second, they fail to take into account 
the powerful currency of reciprocity and cooperation-even generosity­
in poverty, or their mollifying effects on potentially destructive competi­
tion and capacity to assist in sustaining and regulating fisheries and other 
renewable resources. In fact, many maritime communities have "infor­
mal" systems of rights to resources and sea territories that are supported 
by unwritten laws and subtle interpersonal relationships within close-knit 
communities. Even if they are not evident to the outside, these arrange­
ments are just as real, socially binding, and ecologically consequential as 
standard catch quotas, seasons, and selective licensing programs used by 
governments to manage fisheries for sustained yields. Indeed, in certain 
nonindustriai inshore settings they are more effective. 

This chapter looks outside mainstream Euro-American definitions of 
fishing rights in order to document fishermen's sea tenure in shallow, 
nearshore waters in the province of Bahia, Brazil. Southern Bahia is one of 
the few tropical coasts w!-.re traditional sea tenure has been sufficiently 
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documented for us to perceive its social logic, ecological basis, and 
strategic role as a resource management institution. In view of the well­
known difficulties of designing and enforcing regulations in fishing, 
valuable lessons may be learned from traditional, "unofficial" manage­
ment practices. This ethnography of Brazilian sea tenure suggests some of 
the benefits of studying and working to maintain local tenure and 
customary fishing rights in the marine commons. 

Four salient features of sea tenure in peasant communities of rural 
Bahia are discussed: 

" Physicaland technicalattributes. The environmental parameters conducive 
to subdivision of the fishing grounds into "closed-community" ter­
ritories. 

* The decision-makingarrangements.The rules and mechanisms of collective 
action and group sanction that work to legitimize and uphold the tenure 
system. 

* The patterns of interaction. The social contexts in which sea rights are
 
extended, in which disputes arise, and in which conflict is resolved.
 

" Outcomes. The problems of uncontrolled coastal belt and fishery devel­
opment that undermine village solidarity and mreak down territorial 
autonomy in local fishing, with detrimental impacts on the equity 
among fishermen and also on long-term efficiency and productivity of 
inshore fisheries. 

Physical and Technical Attributes 

Throughout the Latin American tropics are many impoverished fishing 
peoples who have not made the transition to modernity. Among the 
poorest are the fisherfolk or beirados ("shore dwellers") of southern Bahia in 
the Brazilian Northeast. Fishing for subsistence or for a small cash or 
supplementary income has long been a critical alternative livelihood for 
the poor in this region. Today's predominantly black maritime commu­
nities developed as successive generations of hinterland plantation la­
borers lost out in the wider economy and took refuge in the mangrove 
swamps that no one else had the need or stamina to exploit. These 
fishermen still work from dugouts, slogging through the mangroves day 
after day, often with little more to eat than the crab bait left over from their 
traps and trotlines. There is no upward mobility out of swamp fishing into 
the Brazilian economic mainstream. The Bahian canoe-fishing population 
has no stable market involvement and at times even suffers the failure of 
its "last-resort" fishing strategies. There is an unmistakable decline in 
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living standards at the landward edge of the swamps where a majority of 
fishermen live. 

In the Brazilian economic hierarchy, fishing has low visibility: in 1976, 
revenue from fishing was 1.31 percent of the gross national product and 
only 2.5 percent of total agricultural production (Morris 1979). Traditional 
fishermen, assumed to be primitive and inefficient, are often blamed for 
the low productivity of the industry. Yet Bahia's traditional marginal 
fishermen still land roughly 70 percent of the catch on the southern coast 
(Silva 1979), and thus contribute substantially to the area's internationally 
acclaimed cuisine, help to sustain the vital tourist industry, and seasonally 
stock the domestic seafood market with fresh fish. They are struggling to 
maintain control of their mangrove, estuarine, and coral-reef sea territo­
ries as large seafood companies, high-tech fleets, and export and inter­
state markets increasingly dominate both inshore and offshore fishing in 
most other parts of Brazil. 

The Bahian coastline is indented by estuaries, swamps, and tidewa­
ters dotted with sedimentary and coral reefs. These comparatively shel­
tered waters seem conducive to marking off microhabitats for fishing 
claims. In addition, the proximity of fishing grounds to home ports 
affords the fishermen great ease in guarding their territory. Typically, the 
inshore fishing pattern centers around local plantation ports and provides 
coastal and immediate hinterland markets with fresh catches. Day-trip 
operations and many traditional methods (for example, tle calao, a purse­
seine) have changed remarkably little since their introduction by 
sixteenth-century Portuguese settlers. Fishermen on the southern Bahian 
coast still work mainly from sail canoes, using customary lines, nets, 
traps, and corrals to harvest more than 200 different species of fish a.id 
shellfish. They lay claim to extensive fishing grounds in the 1,000­
kilometer strip of shallow waters between Salvador and the Abrolhos 
Banks (see Figure 8.1). 

The calao is a shallow-water purse-seine, finely adapted to catching 
large schools of estuarine-spawning fish; it is operated by eight-man 
crews from dugout canoes 6 to 10 meters long. New nets may cost from 
U.S. $200 to $700, depending on size, quality, and elaborateness of mesh; 
few calaos are bought brand-new. They are usually inherited in various 
advanced states of use and have been extensively repaired. Owning such 
a net is a fisherman's foremost economic aspiration and a mark of high 
social standing. A 200-to-300-meter calao typically represents the invest­
ment of a fishing captain's life savings. 

Purse-seining must conform to the intricate tidal changes along 
Bahia's estuaries and creeks that wind back into the mangrow, swamps. A 
system of reckoning tides based on phases of the moon enables the canoe 
bosses (niestres) to monitor closely the behavior, migratory routes, and life 
cycles of fish (Cordell 1974). Seining and nearly all canoe fishing moves in 



FIGURE 8.1 
Fishing Territories of Southern Bahia 

Salavador 

Caixa Prego " 
Valenpa ',,--

CamamoJl -


MarauO 

Itacar6 ATLANTIC 

11h6us 

I',,
 

OCEAN 
Canavieiras 

Porto Seguro -'
 

Itaquena i
 

Corumbau
 

Cumuruxatiba ,
 

Prad .::, ,
 

Caravelas "
 

*: ..- ,... . 

or," .,..OS
 

.. .. ' 

¢ 


0I . ' . , - S ­



188 John Cordell and Margaret McKean 

a circuit: at neap tide, fishermen concentrate along the northeastern 
shores; as the tide begins to rise, they move inward into the main body of 
the fishing grounds. At spring tide, activity shifts to the southern reaches, 
and finally, as the tide falls, boats move back up into the main channels. 
The contours of the estuary are affected by currents, so a spring tide in the 
inner reaches of the fishing ground is like a neap tide in the outer reaches 
and vice versa. The result is that fishermen can use mo,t of their 
techniques every daN; as long as the), choose fishing spots appropriate to 
the days current regime. 

Favorably located water space becomes valuable, and netcasting 
spaces are ranked according to criteria such as ease of access during foul 
weather, distance from port, past production history, and so on. Because 
fish and fishermen alike must move from spot to spot, it is neither possible 
nor desirable to create physical barriers around each fishing territory, so 
rules must substitute for fences to exclude interlopers from each spot. The 
elaborate system of rules and enforcement mechanisms that has evolved 
then allows the fishermen to maintain considerable jointness of use of the 
inshore fishery as a whole. In sum, whereas in most fishing systems, 
including those of Bahia, the limiting condition on production is ulti­
mately resource availability, a more immediate check on sea-tenure rela­
tions is the configuration of waterspace opportunity for purse-seines. 

Decision-Making Arrangements 

It is important to note at the outset that the forms of sea tenure practiced in 
rural Bahia are not acknowledged by any formal governmental body; in 
fact, they contradict national fishing codes that stipulate that Brazilian 
territorial waters are public property. As far as the national government is 
concerned, any Brazilian boat registered in a national port can move 
anywhere and take any amount or species of fish. Superintendencia do 
desenvolvimento da pesca (SUDEPE), the fisheries bureaucracy, simply 
does not have the capability to play a significant managerial role in 
fishing. The fact that Bahian and other similar fisheries in the Northeast 
exist outside the purview of the national fisheries administration poses 
critical questions for marine resource use. What happens when fishermen 
are left to their own devices? Are resources and fishing activities essen­
tially unmanaged? Do local fishermen share the government's view of 
their resources as available to all? Is fishing destined to degenerate into 
what Garrett Hardin (1968) calls the "tragedy of the commons"? What 
happens when traditional fishing collides with modern markets and fleets 
that penetrate previously isolated fishing grounds? 

Bahian canoe-fishing systems reveal a number of paradoxes and 
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hidden strengths of life within the confines of marginality. Within their 
inshore domain, Bahia's rural fishermen, even those heavily dependent on 
creditors and middlemen, are their own bosses. They take advantage of 
the screen of geographical and cultural marginality to work unencum­
bered by government regulation. They are able to avoid purchasing
licenses for their boats and gear or paying dues to the corrupt local fishing
guilds. Instead, they market a large portion of their catch clandestinely to 
avoid special docking and municipal fisheries tariffs. Though they do not 
have to deal with national regulations and laws, they do not live in local 
anarchy; rather, they create, maintain, transfer, and defend an elaborate 
system of fishing rights outside the written law of the sea. Thus, the 
destitute and politically powerless fishing population of Bahia can own 
large stretches of shoreline sea that Brazilian law regards as open-access 
public property. 

It is impossible to determine with any finality how and when sea 
tenure evolved or how canoe bosses consolidated control over premium
water space in Bahian canoe fishing. There are no court records or laws to 
support fishermen's claims. Yet sea tenure in the form of space controlled 
by the community, by individuals, and by social networks has existed over 
the span of the oldest net bosses' memories, including their knowledge of 
fishing in previous generations. It is a century-old tradition at the very
least. Fishing grounds range from 400 to 600 square kilometers and are 
restricted in size by how species are distributed close to shore, by the fact 
that the sail canoes (even if motorized) cannot effectively carry ice or 
maneuver at sea, and by the rhythm of markets in local ports and the 
hinterland, where consumers demand a daily supply of fresh fish. 

In the northern part of the fishery around the port of Valenca there are 
258 traditional netcasting spots (pe'sqiwiros), each accommodating a range
of methods (hand lines, trotlines, set nets, traps, and seines). To prevent
people using different techniques from interfering with each other, p's­
qteiros are subdivided into nonoverlapping hlaw os, or minimal water 
spaces as determined by fortnightly current changes, daily tide-level 
changes, lighting conditions during different phases of the moon, posi­
tion of the lanto relative to the shore slope, bottom conditions, and the 
interactions of wind and current. Names are bestowed on the spots by
fishing captains who exercise exclusive use rights over these tiny chunks 
of lunar-tide fishing space. 

Tenure may vary from sequential netcasting claims on migratory
species lasting hours or a few days to long-term private claims covering
spawning grounds in brackish water, reefs, and netfishing spots defined 
by the lunar-tide cycle (Cordell 1974; compare Forman 1967). Relative 
mobility of gear and fishing craft, seasonality, microenvironmental zones,
life cycles of fish, and whole of social entera host variables into the 
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constellation of tenure arrangements found in a given locale. Rights to fish 
are characteristically transmitted in limited numbers of apprenticeships, 
kinship, and other long-term social relations connected to the work 
setting. I 

Tenure-holding units vary from loosely allied groups of fishing 
captains, families, or informal partnerships to extended ritual kin group­
ings and individual canoe fishing captains who monopolize clusters of 
netcasting locations. Knowledge of how to fish under this system is 
passed on in a limited number of apprenticeships; these may last as long 
as ten or fifteen years. Some apprentices never become proficient netcast­
ing specialists and equipment owners, and consequently do not inherit 
rights of access to the most valued fishing grounds. 

Marginal areas of the fishing grounds also include areas of essentially 
unclaimed sea space where new fishing spots are discovered and staked 
out from time to time. There is also a series of intervillage buffer zones, 
where rights are defined loosely, if at all. Yet even in the most marginal 
waters, special agreements exist for exercising well-ordered, sequential, 
temporary claims to netshooting areas. This system of property rights 
and rules has evolved slowly and only as a response to endogenous 
competitive pressures; there is no formal assembly of all rights holders, 
nor are there constitutional rules (rules for making rules) by which rights 
holders may convene to change the operational rules for fishing the 
inshore sea. instead, existing kinship and other social relationships 
provide the arena in which rules are enforced. 

Patterns of Interaction 

Purse-seining is the occasion for much social drama. These large, encir­
cling calaos are thought to be particularly deadly for the catfish, which is 
greatly prized locally for its flavor and tenderness, though worth relatively 
little on the official market. Thus, a good calao catch reaffirms a man's faith 
that God will continue to send him runs of fish. A captain can take great 
pride in bestowing these fish on friends and relatives, paying off debts to 
middlemen, and holding beer-drinking fests. A bar floor littered with 
broken beer bottles at dawn is a sure sign that a fishing captain has been 
celebrating great good fortune and skill: empty beer bottles are valued 
storage containers in swanp-fishing neighborhoods, and to break them is 
considered extravagant. 

Purse-seining gives people a special opportunity to air their griev­
ances through soap box oratory, to bestow or withhold favors, to praise or 
ostracize their companions, and to mobilize participants in social networks. 
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It is necessarily a cooperative enterprise, as many people may be involved 
in a single netcasting sequence-sometimes several crews of eight to ten 
men each-and catches are shared. Risks are great because there is often 
precious little time to deploy and haul a net against the tidal flow and get 
the fish back to market without ice at peak hours before they spoil (Cordell 
1974). Purse-seining is also naturally conducive to conflict because the 
stakes are high relative to the catch and earning potential of other 
techniques. Fishermen spend many hours debating and analyzing what 
goes on in calao fishing. What is condensed here of their storytelling and 
fussing illustrates how sea space is named, owned, partitioned, and 
governed by an implicit social contract or reciprocity and an ethical code 
of respeito ("respect"); this constellation of techniques regulates access to 
premium netcasting locations and minimizes conflict. 

Cooperation 

The ethical code associated with respeito is much more encompassing than 
is superficial fishing etiquette, and far more binding on individual con­
science than any government regulations could ever be. Where material 
wealth is scarce, debts obviously arise from reciprocal exchanges among 
fishermen, and the rest'eito that ensures that these debts will be honored is 
the measure of a person's worth. It is impossible to fish for long in a given 
community without receiving and showing respeito. People honor each 
other's claims because of respeito, which is created, bestowed, and reaf­
firmed through sometimes trivial and sometimes substantial acts of 
benevolence bordering on self-sacrifice. Fishermen need not be physically 
present to defend their territories or to make them real. Shoreside 
economic necessities continually reinforce cooperation. 

Marketing fish, obtaining bait, building canoes, borrowing and lend­
ing equipment, mending nets and sails, locating crew and acquiring 
information on weather and catches create opportunities to perform small 
favors, building up dependencies for future exchanges. Some favors up 
the ante: giving tows, helping someone string a trotline, or bringing 
special wood of the white mangrove to form crossbeams for a house. Gifts 
of fish, income from the catch, and shares taken filter down through the 
neighborhood and village networks. All these exchanges set up comfort­
able interdependencies that carry over into fishing and make it a distinctly 
social undertaking. 

Perhaps the most explicit show of cooperation and respteito is made 
during the peak catfishing season in June and July. Good netfishing spaces 
are narrow because of tidal fluctuations, so the chance of conflict over 
water space is great. To relax spatial-access codes in the lunar-tide 
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property system during this time, fishermen enter into temporary
partnerships that are dissolved when the spawning runs subside. This 
turns out to be a very practical scheme, since catfish are liable to enter the 
estuary in such large schools that a single boat and crew cannot possibly
catch all the available fish. If the catch is too large to fit into several boats, 
one crew's net is used to construct a temporary fish corral out on the tidal 
or reef flats. Once the mair, catch is delivered, more live fish are retrieved 
from the corral net. 

Another important occasion for bestowing favors involves marketing
fish. Some captains double as fish hawker-gamblers (pataquleiros). These 
people are supposed to be officially licensed by the mayor's office, but 
there is considerable moonlighting, and it is difficult to bring the acivities 
of hawkers under the control of the local prefecture that oversees the 
operation of the fish market. Fishermen can always find black market 
buvers who usually pay slightly less than the going rate in the official 
market. But selling fish to a hawker enables one to avoid paying a weight
and class-specific tax and eliminates the annoyance of going 'ipriver into 
the market to unload fish. Hawkers have a clientele in mind, and they
have a fairly good idea of what the demand will be for the fish available. 
The problem with selling to hawkers is that they seldom have cash on 
hand for an on-the-spot transaction. A fisherman, then, may choose to 
sell to a hawker on credit. 

A great deal of mutual trust must accompany such transactions: 
selling on credit is a vote of confidence in the hawker's reputation.
Another fisherman and his hawker provide an audience for the display of 
respeito. When a price is agreed on and a transaction falls through, the 
hawker must cover the loss himself. If the hawker fails to fulfill his end of 
the deal, witnesses to it can usually bring enough pressure to bear by way
of gossip and verbal censure to extract the amount due. 

For Bahian purse-seiners, the ultimate test and strongest demonstra­
tion of the cooperative ethic occurs in the context of godparenthood
networks, with their distinctive rituals and obligations. As summer 
weather opens up the outermost fishinag spots, those directly on the 
Atlantic rather than in river deltas, boats from ports upriver and in the 
swamp fan out to the ends of their territorie;, and intervillage conflicts can 
arise over netcasting space and schools of fish. Becoming a godparent is 
one strategy to gain access to new territory and to fish safely in waters of 
an adjoining community. The first step is to arrange to sell a catch to 
hawkers in neighboring territories, to make gifts of fish all around and, if 
the catch is good, to pay for a beer-drinking session. After initially
displaying go. L'will, the visiting captain may either volunteer or be asked 
to be a godparent to another fisherman's child. Such relationships are 
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frequently established after only a brief acquaintance, and a major benefit 
is to confer summer fis;hing rights. These ongoing rights may endure for 
many years, reinforced by other types of cooperation. 

Alternatively, a captain planning to fish close to another community's 
sea space will arrange to take along a crew member who has a local friend. 
This is a necessary precaution to ensure that his crew will receive good 
treatment if they have to go ashore, and to avoid the threat of competition 
during netcasting sequences. Some people will venture into interstitial 
areas to fish only when they have a network of friends or actual kin in 
adjoining villages. 

The phenomena of becoming a godparent and establishing networks 
of informal contracts to ensure sea rights result in wide-ranging circles of 
fishermen bound by respeito and also account, in part, for the cooperative 
extension of sea tenure within a community. Canoe fishermen, purse­
seiners in particular, have huge personal networks with many godparent 
connections that often run through a series of villages. Such ritualized 
extension of sea rights restores an element of flexibility in fishing oppor­
tunities where waters are otherwise exclusively used and claimed by 
single villages. 

Another tactic is used to minimize the possibility of competitive 
encounters: when a captain wishes to fish in a particular spot outside the 
system of lunar-tide property rights, he announces his intention­
:ncluding what tide level or series he will use in casting nets-several days 
in advance at a local bar where fishermen like to congregate. All that is 
required is for another fisherman to be prescnt as a witness. Ib ensure the 
claim, the captain must follow his proclamation by going to the chosen 
spot the day before fishing to leave a canoe anchored with paddles 
sticking up in the air. This forewarns competitors that the casting space 
has been taken. Fishing captains go to considerable lengths to support 
each other in this routine, which is part of the sea-tenure politics that 
shore up the entire fishing system. 

A cogent illustration of the honor code is the way fishermen cope with 
potential and actual competitive encounters while fishing the intervillage 
buffer zones. What often happens to create territorial conflict in un­
claimed or less-fished waters is the simultaneous arrival of several boats, 
sometimes from different ports, to go after a sizable school of fish when 
the tide offers room and time for only one optimal net cast. Net bosses 
follow a standard procedure of drawing lots to decide who will cast first. 
Once an order is established, a tide marker, usually a pole stuck in the 
bank, dictates a sequence of netshooting rights. Not more than one tide­
level change is allowed to each boat. On this basis, captains decide 
whether to remain. Sometimes this queuing pattern works out well, but 
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often a boat will not close its seine and draw in the catch in the specified 
time. If the next boat in line begins its operations regardless, the two nets 
can become fouled. 

Within a community's fishing grounds, where tenure privileges to 
lunar-tide space are clear-cut, accidents happen. Although units of 
netshooting space have been worked out over time so that boats can 
operate at a safe distance from one another, one prime casting space will 
occasionally overlap with another immediately upstream or downstream 
that belongs to a different phase of the tide cycle. In this case, fishermen 
may observe spatial boundaries correctly but miscalculate time bound­
aries. The resulting territorial infringements might appear trivial, but 
nonetheless have the potential to disrupt fishing operations and social 
relations. 

Bahian fishermen take a certain amount of competition and boundary 
fuzziness for granted. The limits that people will tolerate depend on the 
extent to which potential competitors are linked by the honor code. 
Within these limits, which vary between individuals and social networks, 
people try to get away with whatever scheme will increase their fishing 
succes,'. Canoes, for instance, have a way of disappearing before a critical 
fishing expedition and later turning up adrift on the tide. Nor is it unusual 
to find a fishing captain buying drinks for a competitor's crew in hopes of 
getting them too drunk to leave in the time required to reach a mutually 
desirable fishing spot. 

In any of the above situations, however, where there is a potential 
conflict over a fishing claim as a result of net crossing, most captains 
would rather act deferentially toward a competitor than force the issue. At 
first glance, the rationale for this ostensibly one-sided concession may 
appear self-defeating. However, the posture of noninterference increases a 
skipper's respectability, upholds the cooperative ethic, and sets up recip­
rocal debts of gratitude to be paid at a later date. As a captain goes out to 
work borderline fishing grounds, it is especially important to know who 
can and who cannot be trusted to stay within acceptable bounds of 
competition and honor the prior occupancy rule. 

Failure to cooperate in these practices can be much more devastating 
for a fisherman than breaking a government law would be. Respeito is a 
cognitive reference point to the community conscience. It influences how 
fishermen evaluate each other's actions on and off the fishing grounds. It is 
a yardstick for measuring the justice of individual acts, especially in 
conflicts. Collective social pressure to conform to the ethics of fishing is 
reflected in the olho do povo ("watchfulness of the community's eye," or 
sense of justice), reminiscent of the forceful moral and ethical standard in 
Palauan fishing, "words of the lagoon" (Johannes 1981). Reputations rise 
and fall in terms of the olho do povo. The olho do povo determines whether 
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territorial competition in fishing is deliberate or accidental, and whether it 
is antagonistic enough to require counteraction. 

Conflict 

Just as the community confers rewards on those who follow respeiio, it may 
withdraw the benefits of exchange and reciprocity from people who 
consistently create conflict in fishing. The most severe gesture occurs 
when an entire network of fishing captains decides to deny territorial use 
rights to a troublemaker who does not respect their lunar-tide claims. 
They can do this by sabotaging equipment, disavowing the prior occu­
pancy rule and competing fiercely for space, engaging in deliberate net 
crossing, or booby-trapping netcasting spaces. These strategies and with­
drawal of cooperation on shore are powerful incentives for renegade 
fishermen to mend their ways or leave the community 

From time to time, competition within the traditional community gets 
out of hand and escalates into disputes, calling into play a coercive and 
punitive set of social controls on fishing. Most captains espouse an "eye­
for-an-eye, tooth-for-a-tooth" brand of swamp justice. They recognize a 
danger in letting someone get away with violations of claims or codes and 
consider it their prerogative to redress grievances so no one will become 
addicted to wrongdoing. 

But the backup social controls are also strictly channeled. In cases of 
serious rifts, certain individuals are called upon as mediators (acon­
selheiros). Were it not for the concerted efforts and personal examples set 
by these key individuals, the cooperative ethic might remain more sym­
bolic than real as a binding force in social relations. Mediators are people 
to be emulated. They epitomize respeito in all they do. They are usually 
retired fishing captains, or in some cases fishermen's widows. These 
individuals take an active interest in the welfare of the fishing community 
and are constantly sought out for advice and to exhort fishermen to 
maintain respeito in times of controversy. 

Although more or less deliberate incursions into private fishing space 
are a common feature of disputes, they are seldom the root cause. 
Conflicts of this sort usually have a long history. Mediators must be able to 
comprehend and soothe social relationships that have fluctuated and 
festered over a long period of time. Prolonged disputes resemble the 
legendary Appalachian feuds: they reach across several generations and 
are marked by vengeful acts and general hostility among coalitions of 
fishermen and their families and friends. Most fishermen's disputes begin 
with rifts onshore and carry over into fishing with its peculiar competitive 
possibilities. Contesting captains may try to claim each other's fishing 
slots by force. The victims are likely to retaliate by poaching, stealing 
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equipment, sinking canoes, or booby-trapping fishing spots with jagged 
tree trunks and boulders capable of ripping an intruder's net to shreds. In 
extreme cases, people fight with machetes. Disputes over fishing claims 
frequently result from family quarrels over infidelity, wife-beating, or 
inheritance of assets (such as a house or fishing equipment). Once a 
confrontation (such as ramming a canoe) occurs on the fishing grounds,
much drama in the fishing neighborhoods is bound to arise, especially if 
anyone is physically hurt. The heated public exchanges, threats, and 
counterthreats that follow surely have reverberations in subsequent fish­
ing trips. 

There is only one way to end a state of disunion among fishing
captains, crews, and families once grievances have escalated to violence: 
the combatants must be willing to air their grievances before a mediator. To 
promote reconciliation, the mediator must invoke respeito, the cooperative 
ethic, as it is reflected in the olho do povo, and bring it to bear on individual 
consciences. 

Thus, the way out of a dispute is not to fix blame and then to punish 
the wrongdoer, but to negotiate reunion (by appealing to the sense of 
justice) and to restore equality. A simple face-saving gesture by either one 
of the parties will suffice for openers. This involves humbling oneself and 
showing that one no longer wishes to carry a grudge. If successful, this 
strategy will lead to an exchange of favors or kindnesses. The conciliatory 
gesture may consist of a gift, perhaps a fish or a tow in from fishing in bad 
weather, that might otherwise seem insignificant. Through an exchange of 
just such small favors and concessions, fishermen are frequently able to 
come to terms, reestablish respeito, renew cooperative relations, and 
reaffirm the value of honor and deference in avoiding challenges over 
water space. 

In most cases, fishermen involved in disputes not only feel justified in 
selective acts of reprisal, but consider themselves immune from punish­
ment by police in nearby towns. At the request of the local sheriff, civil 
disorders are usually handled by state military police who have garrisons 
in the major seaports along the southern coast. Fishermen see little threat 
from these authorities, however, because they contend that their swamp 
neighborhoods are outside the jurisdiction of the state and local town­
ships. They believe that their homes and fishing grounds come under the 
control of the Brazilian navy and federal jurisdiction. 

Under Brazilian law there is in fact such a separation in authority over 
land and sea, and the navy historically has been the central figure in 
regulating fishermen's activities and registration in professional organiza­
tions. But most of these regulations never penetrate the mangrove 
swamps, and fishermen's only contacts with naval authorities are with 
indifferent local port captains who for the most part leave fishermen alone. 
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Because of their peripheral social status and dissociation from govern­
ment, fishermen believe that they cannot be prosecuted on land for illegai 
acts committed in fishing. Taking advantage of the thinness of national 
political and legal authority in rural coastal fishing areas, a fisherman 
charged with a serious crime will flee to the recesses of the swamp until 
things blow over, because he will be on federal territory and supposedly 
safe from prosecution. Accordingly, fishermen exercise their own brand of 
"bush" justice in the course of fishing disputes, most of which are 
ultimately a response to harmful acts committed on shore. This laissez­
faire situation underscores the marginality of traditional swamp fishing 
with respect to modern Brazilian politics and the legal system, and it 
allows Bahian fishermen to create and enforce their own rules for sea 
tenure. 

Outcomes 

For many years, Bahia's inshore sea-tenure traditions operated smoothly. 
There was no evidence that coastl fisheries were being exploited in an 
ecologically damaging manner, an absence indicating that the practices 
described above were a successful arrangement for managing common­
property resources. A true self-regulated fishery presumes not only that 
fishermen know both the limits of their resources and the impact of their 
equipment on resource availability, but also that they have the ability to 
keep their rates of exploitation in line with the productive capacity of the 
environment. It is doubtful that there is a traditional system anywhere 
that would meet this presumption. Many commercial species are trans­
boundary or highly migratory and no group of inshore fishermen can 
manipulate the fate of entire species over their life cycles (compare 
Johannes 1981). 

Yet this is not to say that deliberate conservation strategies do not 
occur or that fishermen cannot assess the effects of their gear on resources 
and accordingly adjust their fishing efforts. Captains possess various 
means to gauge how much their production system can safely expand 
(Cordell 1977). Perceptions of what constitutes a "safe" number of people 
on fishing grounds, however, are primarily based on acceptable levels of 
boat crowding rather than on estiniates of the reproductive reserves of fish 
that are necessary to sustain certain levels of production. 

Resource management in purse-seining is socially diffuse and does 
not involve decisions by a controlling group or individual; nither does the 
configuration of territorial ownership control fishing. Rather, fishing is 
controlled by the special cooperative relationships fishermen develop with 
one another. Sea tenure is an extension, almo.-t an epiphenomenon, of 



198 John Cordell and Margaret McKean 

these personal networks. Within their sea-tenure networks, fishermen 
exercise controls on participation in fishing that may directly or indirectly
limit the intensity of exploitation. Apprenticeships and associated chan­
nels for the recruitment and mobility of fishermen serve to limit entry to 
the fisheries in question, in turn curtailing fishing pressure. Although 
there is no evidence that tenure patterns were intentionally elaborated for 
conservation purposes, fishermen have species-specific knowledge of 
reproductive and migratory behavior and display a sophisticated and 
biologically well-founded perception of the natural limits to their produc­
tion system. 

The sea territories are collectively defensible; and only local fishermen 
know how to work then safely and productively on a sustained basis­
two features that both discourage encroachment. Left to their own de­
vices, local fishermen can enforce their territorial claims against competi­
tors of similar economic means. However, since sea tenure is legitimized
only by internal mechanisms like respeito, it can easily be subverted by the 
modernization of fishing technology and the expansion of markets. 
Traditional fishermen are extremely vulnerable to territorial displacement, 
loss of sea rights, and resource "piracy." All that is required to shatter the 
balance is for an external power to assert domain-easily done in Brazil 
because of national laws declaring the shore to be public property-or for 
a local enclave to begin using competitive technology,' Local fishermen 
cannot cope indefinitely with entrepreneurs who have more capital or 
with nonresident vessels that have no respect for local customs and no 
need to cooperate because they will move on after they deplete local 
resources. At that point, the internal code among local fishermen loses its 
own raison d' tre and breaks down; there is no longer anything for them 
to gain through cooperative fishing or respect of traditional authority or 
autonomy. 

Such encroachment by inappropriate gear and nonresident boats 
began in the early 1970s, when nylon nets started to compete with 
traditional gear for identical species and water space; the consequences for 
traditional fishing were very destructive. We do not have the statistical 
data on costs and catches for different fishing methods that would be 
needed to evaluate the efficiency of different techniques, but we do know 
that overfishing of certain species and areas has occurred since 1970, and 
that traditional fishermen are even poorer in relative terms than they used 
to be. Hundreds of monofilament nylon gillnets and seines were intro­
duced by SUDEPE, which provided loans and tax incentives for inves­
tors. 2 Affluent strangers using nylon net:; were unable to coexist 
peacefully with the established purse-seiners, and cutthroat competition 
for limited netcasting spaces began in earnest. This rivalry has altered the 
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distribution of equipment in Valenqa and the concentration of ownership
in the different categories represented. There is a tendency for traditional 
nets to be abandoned in favor of secondary methods, such as mobile 
trotlines and fish corrals, which have a fixed seasonal location and an 
uncontestable exclusive or even private-tenure status. By far the greatest
reduction of gear has occurred in the category of traditional natural-fiber 
nets. On the whole, net fishing has been in decline since 1970; but 
traditional purse seining, which is remarkably well adapted to estuarine 
fishing and to the social organization and redistributive food networks 
of poorer neighborhoods, has been making a slight comeback since 
1976. 

As a result of encroachment, rich nursery-area fisheries have been 
gravely damaged, and short-term speculation ind overcapitalization have 
led to sudden overfishing of a iumber of native estuarine and reef species.
Previous studies of the Valenqa Delta (see Figure 8.1) have recorded the 
debilitating changes in canoe-fishing society that were set in motion with 
the arrival of nylon gear (Cordell 1973, 1978). Since 1970, conditions have 
worsened in the Valen~a Delta and along the southern coast of Bahia, as 
far as the Abrolhos Archipelago. Uncontrolled exploitation of land and sea 
resources in the coastal zone has reached a critical intensity (compare
Kottak 1983). Over the past fifteen years, investors and economic planners
have targeted the southern shore for every conceivable kind of devel­
opment-not just fisheries but also oil exploration, shipbuilding, tourism,
lumber, agriculture, aquaculture, mining, and heavy metal processing.
New roads have been built into the region, making it accessible from the 
large urban centers of southern Brazil and the state capital, Salvador.3The 
greatest exploitation of fisheries has been near the major cities and near 
shore. A critical area of actual and potential overfishing now extends 
from the landward range of mangrove swamps out to a depth of 50 
meters, which roughly corresponds to the limits of most inshore fishing 
gear. 

Two of the most visible and possibly destructive pressures on inshore 
species are the aforemcntioned use of monofilament nylon nets and the 
"pirating" of peasant fishing territories by out-of-state trawlers and long­
liners. The unregulated use of nylon gear-a single vessel may set several 
kilometers of nets-is implicated in territorial conflicts, equipment foul-ups,
and reduction of catches from traditional gear. The blockade effect of gilnets
stretched across a channel may also adversely affect spawning runs. 
There has been a continuous escalation of trawling in waters with depths
between 20 and 50 meters. Large powerboats with tiny meshed seines for 
shrimp kill many other demersal species. In general, modern trolling and 
trawling interfere with the operation of traditional methods and can 
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irreparably damage the set gear of small-scale fishermen. Particularly 
during spawning runs, they compete for the same spots and species. 

In Valen a and other southern ports, excessive netting of major 
commercial varieties of finfish has produced a spillover effect on shellfish. 
Many local fishermen work the shellfish habitats among the mangroves, 
and migrants to and from cities often settle in the swamp areas to 
scavenge. More and more fishermen who conventionally work in the 
estuaries and farther offshore with large encircling and dragged nets have 
been forced to turn to tile swamp for survival. Recent studies indicate that 
the intensity of foraging for some mollusks and crustacea exceeds the 
sustainable-yield levels (Cordell 1973; Blanco 1978). Near ValenLa, swamp­
fishing settlements must shift frequently to achieve a satisfactory ratio of 
work to production from shellfish ranges. Change in these fishing com­
munities has taken different forms and has differing effects on the 
economy and the power structure. 

Nylon nets have been selectively introduced in parts of the delta 
fishing community; other parts still use traditional technology. Some 
communities have switched their economic dependence from the tradi­
tional power base of captains and middlemen to factory bosses, wealthy 
merchants, and speculators from the Salvador fish and grain markets. 
This new power base purchases nylon gear and canoes for a small 
segment of townspeople, some of whom have little or no fishing experi­
ence but are desperate enough to work at fishing for v.ery low fixed wages. 
Traditional captains must be conservative with their equipment (usually 
representing a lifetimes investment), unlike their competitors with nylon,
who can afford to precipitate spatial conflict that destroys gear. The 
chaotic expansion of a nylon-outfitted fishing enclave in the narrow 
corridor of brackish water between land and sea marks the end of an era in 
which marginality was the small-scale fishermen's hedge against en­
croachment and overexploitation of the fish. 

Today in Brazil, capital is available in unprecedented amounts to fund 
the expansion of interstate seafood markets, and developers are reaching 
out with advanced technology to capture even the most residual supplies 
of fish and shellfish. They are diverting local food supplies, which the 
coastal poor have always fallen back on for subsistence in times of scarcity, 
to elite urban and foreign markets. Technical innovation per se is not 
destructive. But the way in which change proceeds does disrupt custom­
arv sea tenure and removes the informal spatial and political autonomy 
local groups must enjoy if they are to tish substainably and without 
conflict. Escalating conflict in Bahia's fisheries demonstrates that the 
tragedy of the commons is catalyzed when institutions break down that 
have supported traditional sea tenure. Indeed, traditional sea tenure 
seems to prevent the tragedy. 
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Conclusions 

Both the conventional view that fisheries are invariably open-access 
resources and the argument that poverty inhibits constructive collective 
action fail to account for what we find in Bahian fishing communities 
before the arrival of outsiders: the successful management of inshore 
fisheries resources by marginal, traditional fishermen. Both theories as­
sume that there is no relatedness or strategic interdependence among 
people who use resources jointly (compare Runge 1986). Both contain a 
certain cynicism about human nature; neither allows for community. 
Fishing in Brazil, if anything, indicates that cooperative sea tenure is a 
logical mechanism for allocating perilously scarce resources, and that 
poverty strengthens these incentives to cooperate all tile more. Sea tenure, 
legitimized through respeito and reciprocity, is embedded in the culture; 
what has been all too casually deemed self-regulation in small-scale 
fishing (see, for example, Acheson 1981) is ictually a subterranean eco­
nomic system that overflows into every facet of social life. 

With extended maritime jurisdiction, many countries, including Bra­
zil, assume sweeping new powers and responsibilities for managing 
resources without any coherent frame of reference or forum to evaluate 
fishing claims, particularly traditional ones, or to define and justify new 
allocations of use rights. Arguments concerning the relative superiority of 
public or private ownership ignore the value and legitimacy of a third 
category, that of collective owneiship. This study shows that there are 
practical reasons for the development of inshore tenure. Fishing produc­
tively and sustainably near shore requires regulation of access (compare 
Stiles 1976). Governments might support such traditional institutions by 
giving fishermen something approaching guarantees of exclusive commu­
nity tenure and recognition of the importance of their customary, limited­
entry recruitment procedures. 

If Brazil and other tropical countries are to begin serious long-range 
management of their marine resources, they must be prepared to take into 
account a wide range of customary rights and claims to the sea that they 
do not now acknowledge. The real managerial strengths in third world 
coastal fisheries are indigenous, vested not in the state or its bureaucracies 
but in fisbermen's own informal institutions, norms, and cooperative 
organizations. 

It is difficult to convince fishery authorities that traditional sea tenure 
even exists in places like Bahia, much less that it is worth preserving. 
Fishermen's laws are nontechnical and, admittedly, somewhat intangible 
to the uninitiated. Sea tenure is a kind of invisible wealth, created and 
maintained for both material and nonmaterial ends. Yet beneath the 
ragged, impoverished exterior of swamp-fishing communities are rational 
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and proven solutions to problems of sharing, partitioning, and maintain­
ing the fishery. In a traditional context, these solutions minimize conflict 
and ease fishing pressure by limiting the number of people and types of 
boats and gear that can fish compatibly in fixed territories close to the 
shore. Together with fishermen's extensive ecological knowledge of the 
sea, the tenure arrangements are valuable resources in themselves, wor­
thy of some type of formal protection. 

Fishing is one of the few economic alternatives available to the coastal 
poor in Bahia and other parts of northeastern Brazil. Establishing sea 
tenure through their own unwritten laws helps local fishermen transcend 
the misfortune of being born marginal. Sea rights, in place of land rights 
that seem forever beyond their reach, give fishermen a group identity, 
honor, some sense of security, and a chance to own something in the 
highly class-stratified society of northeastern Brazil. Paradoxically, the 
marginality that keeps them poor also allows people the independence to 
invent and speak boldly of their "sea rights," and sometimes to sing like 
birds and dance as they walk. 

NOTES 

This research builds on Cordell's earlier fieldwork in Bahia, Brazil (Cordell 
1973, 1974, 1978), but is principally based on materials collected on the southern 
coast of that province during an eighteen-month marine conservation survey 
sponsored by the World Wildlife Fund in the United States during 1982 and 1983. 
For assistance in preparing this study, Cordell gratefully acknowledges the support 
of the WWF-US and a fellowship awarded by the Social Science Research Council. 

1. Studies elsewhere in northeastern Brazil (Forman 1967, 1970; Kottak 1966; 
Robben 1984) contain valuable clues and observations concerning the emergence of 
territorial systems among similar groups of small-scale fishermen. 

2. For the past twenty-five years, Brazil has pursued policies of unrestricted 
fishery development, encouraged by a number of fiscal incentives for entrepre­
neurs and investors. Decreto-Lei 221/67 provided tax exemptions of 25 to 75 
percent on personal income invested in fishing; it suspended both import tariffs on 
fisheries technology and craft and various federal taxes on catches destined for 
luxury internal and export seafood markets. These incentives supersede the 
fisheries codes (Codigos de Pesca)of 1938 to 1939, which contained some potentially 
useful, though unenforceable, management concepts (such as exclusive zones for 
fixed-territorial methods like fish corrals). The tax incentives remain in effect at this 
writing, and will probably be prolonged despite recent sobering catch statistics. 

Falling catches are illustrated by changes in shrimp and several other major 
species. With one of the most extensive coasts in the world (nearly 8,000 
kilometers) and a favored climate, Brazil ranks among the ten largest shrimp­
producing countries. Its total shrimp harvest, however, after reaching a high of 
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129,000 tons in 1972, decreased to 79,000 tons in 1979 (Silva 1979). Exports rose 
somewhat during this period, from 6,783 to 7,172 tons, but per capita consump­
tion decreased from 0.506 to 0.197 kilograms (Silva 1979), because of steep
increases in the price of shrimp on the domestic market. Overall, catches in Brazil 
rose from 280,000 tons in 1960 to 816,000 tons in 1974 (Annudrio Estatisticodo Brasil 
1976, 158). This growth was largely spurred by tax incentives (Silva 1979, 28-43).
Between 1974 and 1979, the total catch only increased from 816,000 to 858,000 tons
(Annudrio Estatisticodo Brasil 1981, 354-55), indicating a nationwide leveling off of
production. The five principal species caught-tuna, corvina, shrimp, lobster, and 
sardines-have been in a state of decline since 1979 (Nascimento 1982). 

3. Additional impacts on coastal fishery resources that are difficult to
quantify are: stepped-up drilling and exploration by the Brazilian oil company,
PETROBRAS; biocide runoff from plantations in the littoral zone; increa: ing
landfill for highways, resorts, and other construction; and widespread extraction of
coial for cal (lime). Dynamite is heavily employed in this mining process, and
according to the coral-reef specialist Laborel (1969), who worked in Bahia, the
Itaparica reefs in Salvador Bay were practically dead from the extraction of lime­
rich deposits. 
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Common-Property Resource
 
Management in South
 

Indian Villages
 

Robert Wade 

How do Indian villagers manage such common-pool resources as canal
irrigation water and grazing lands? In one small of South India,area 
villages vary remarkably in the degree to which they organize themselves 
to undertake such management. Some are more highly organized than
anything hitherto reported in the literature on (nontribal) Indian villages;
others, perhaps only a few miles away, have no village-level organization at
all. This chapter sets out in broad terms an explanation of that variation.

The presence or abse -ice of village-level organization has a great deal 
to do with the risk of crop loss faced by many or most farmers of the
village-a risk related to the ecological conditions of soil type and water
scarcity. These conditions influence the demand for joint management of 
some common-pool resources. Within the limits of the sample studied
here, it seenis that some villages are organized and others are not because 
of variations in the demand for common-pool resource management
rather than variations in the village's capacity to supply such manage­
ment. This does not mean that the sorts of supply-side obstacles to
collective action emphasized by the public choice theorists are irrelevant
in these villages. What it means is that such obstacles as the free-rider
problem have been effectively checked or bypassed by a series of inge­
nious institutional arrangements. To extend the argument beyond the
sample, however, one needs both a theory of demand and a theory of
supply to explain the presence or absence of common-property resource 
management institutions. 

"Indian society today," says the sociologist V. R. Gaikwad, "is an 
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atomized mass, composed of individuals who are not in any organized 
fold except the family and the extended kin-groups which form the sub­
caste" (1981, 331). Much the same has been said not just of Indian 
peasants, but of peasants in general. Sucih writers as G. Foster (1965) and 
S. Popkin (1979) have given great emphasis to the unimportance of the 
village as a focus of collective action and sentiment. This theme in the 
peasantry literature resonates with a theme in the "public choice" litera­
ture that stresses the difficulties of voluntary collective action in any kind 
of society other than, perhaps, certain kinds of communes. Common 
sense would suggest that people who perceive a joint interest will Join 
together to pursue this interest, and hence that a perceived common 
interest is a basic element in explaining collective action. The public choice 
theorists say that common sense is misleading. The rational individual, 
they say, will not voluntarily contribute to a common goal if the group is 
large and if he or she cannot be excluded from enjoying the benefit. The 
individual will, instead, seek a free ride. As a result, any collective action 
(in other than very small groups) that is not based on coercion or on the 
availability of selective incentives tends to be fragile, and to supply fewer 
public goods than the members would be prepared to pay for on the 
market-if the market were an option (Olson 1965). 

Not everyone would agree that collective action and the voluntary 
supply of public goods must be explained only in terms of the behavior of 
rational, self-interested individuals. We do, after all, observe a good deal 
of voluntary collective action that seems on the face of it difficult to explain 
simply in terms of the selective benefits provided to participants (ecologi­
cal lobby groups, for example; see Kimber 1981). In any case, whether or 
not the axiom is accepted, there remains the empirical question of the 
conditions under which varying types and degrees of collective action are 
found. Yet questions of degree and difference have been overlooked by 
many writers on peasantry because they have been so concerned to 
emphasize the difficulties of collective action. 

Much of the literature on collective action and public choice has dealt 
with the qu2stion of what conditions propel individuals to make volun­
tary financial contributions to the provision of a public good. We can turn 
the same kind of analysis to common-pool resource management by 
rephrasing the question as: Under what conditions will individuals formu­
late, and agree to abide by, a rule of restrained use of common-pool 
resources? In this case too, as in the case of financial contributions to the 
provisions of a public good, there seem to be built-in incentives for the 
rational, self-interested individual to free ride-to cheat on the rule of 
restrained use while everyone else abides by it, on the assumption that 
others will neC notice. There seems, then, to be an inner imperative for 
regression from abiding by the rules to unrestrained use. Certainly the 
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literature describes many violations of rules for restrained use of common­
pool resources (such as grazing, irrigation water, and trees), violations that 
deplete the resource. But the literature also contains many cases of local 
groups that have been able to agree upon the rules of restrained use and 
have enforced the rules hy using authority from within the group rather 
than some authority from outside, such as government. In these cases, we 
can talk of a "public realm" within the group that consists of the rules and 
roles involved in common-pool resource management. 

Indian Villages 

The conventional understanding of Indian villages is that they do not have 
any real public realm. A number of men are usually regarded as "big 
men," that iz. as being in some sense first in the village. But there is no 
clearly defined social domain or institution separate from state authority 
where activities of a "public" nature are carried out; no center of commu­
nity management other than the bottom levels of the state apparatus itself; 
and no machinery for raising resources for public (village) purposes other 
than through state-sanctioned taxation. 

My research suggests a more complex picture. I compared forty-one 
villages in an upland part of South India in terms of the range and 
strength of their public realm. Thirty-one of the villages are irrigated from 
a large canal system; ten are dry. A significant number of the forty-one do 
show a common purposefulness and ability to provide public goods and 
services. The arrangements are local and autonomous. They are not 
integrated with, initiated, or sustained by outside bodies, whether gov­
ernment or voluntary agencies. The scope and degree of local collective 
action in these villages exceeds that reported previously in the literature on 
Indian (nontribal) villages. On the other hand, such villages are not in a 
majority; most villages in my sample do fit (roughly) the "atomized mass" 
characterization, and only a few miles may separate a village with a 
substantial amount of corporate organization from others with none. 

The Public Realm 

The public realm consists of four main institutions: 

" a village council (quite distinct from the statutory council, or panchayat, 
of local government legislation, which is moribund in all villages in my 
area) 

" a village standing fund (distinct from local government moneys) 
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" a work group of village field guards, employed by the council to protect 
the crops from the depredations of livestock and thieves 

" a work group of "common irrigators," employed by the council to 
distribute water through the government-run irrigation canal 

The council, and through it the field guaids and common irrigators, 
are loosely accountable to an annual meeting of all the village's cultivators. 
In addition to the central services of crop protection and water distribu­
tion, the council also organizes the supply of many other public goods and 
services, such as repairing wel!s, catching monkeys, donating money to 
help meet the cost of a new primary school or of an animal infirmary, and 
so on. All these services except water distribution are financed from the 
village standing fund, which the council administers. The fund is fed by a 
variety of income-raising devices that the council also administers. 

Take K village as an example. It has a population of just over 3,000. Its 
council generally consists of nine members; the number is fixed for any 
one year, but varies slightly from year to year. Together they have authority 
to make decisions affecting all the village. The village's standing fund 
spends about Rs. (rupees) 10,000 a year in an economy where a male 
agricultural laborer gets about Rs. 4 a day outside of seasonal peaks. The 
standing fund pays the salaries of the field guards. Four field guards are 
employed full-time foi"most of the year, and another two to four are added 
near harvest time. As for those who work as common irrigators, about 
twelve are employed for up to two and a half months, to cover about 1,200 
acres of first-season rice. At harvest time, the common irrigators, no 
longer needed for water, supplement the field guards, giving K a total of 
some twenty village-appointed men for harvest crop protection. 

In the sample of thirty-one canal-irrigated villages (all in Kurnool 
district of Andhra Pradesh), eight have all four of the main corporate 
institutions-council, fund, field guards, common irrigators; eleven have 
some but not all; and twelve show no trace of any of them. The sample was 
not drawn randomly but rather with an eye to ease of access and a 
representative range of water supply situations, so no conclusions can be 
drawn from these figures about how frequent the corporate forms are in 
the area as a whole. But they are clearly not rare. Moreover, many dry 
villages have some of the same institutions. In a sample of ten, eight have 
field guards, six have a village council, and six have a village fund. Some 
of the dry villages, then, have a more clearly defined center of community 
management than do some of the wet villages. 

Kurnool district is semiarid: its rainfall averages 620 millimeters per 
year in a unimodal distribution. Population density averaged 105 people 
per square kilometer in 1971, up from 53 in 1870. Seventy percent of the 
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cultivated area is under food crops; only 12 percent of the gross cultivated 
area is irrigated. Thirty-four percent of villages were supplied with 
electricity in 1971. There was one tractor per one or two irrigated villages in
1980, and many fewer in rainfed villages. Most variation in real wage rates
is contained within the range of 3 ± 1.5 kilograms of food grain per day. It 
is a poor district, and in no way atypical. 

Resources and Decision-Making Arrangements 

The irrigated villages have two main types of commons: grazing land and
canal irrigation water. The grazing land is of two types: year-round
grazing along the verges of roads and fields, as well as on the (relatively
small) areas not under cultivation; and the stubble area left after the crop
harvest. Both water and grazing land are commons in the sense that many
people share the use of the same resource and each individual user can
reduce the welfare of other users. When water is scarce, one person's use 
may reduce the amount available to others. When crops are still standing,
grazing by one person's (mobile) animals poses risks to the owners of 
standing crops nearby Privatization as a means of reducing these "exter­
nalities" (externally imposed costs) is made difficult by the nature of the 
resource and the technology: running water is inherently difficult to 
privatize, and the co3t of fencing precludes privatization of the verges or 
the stubbie. 

The impetu: for central control at the village level, therefore, comes
from a demand for protection against the externalities of others' decision 
making with respect to water and grazing. In those villages that have
them, the collective rules are intended to limit individualistic choice on
how much care to put into shepherding one's own animals, and on when
and how much water to take for one's paddy. If the rules are enforced,
their effect is to assure each decision maker that others will restrain their
behavior too, so that if restraint is exercised one will not be duped (Runge 
1984a). 

An organization is required to decide the rules and provide enforce­
ment. If, as in these villages, enforcement is by the employment of
specialized work groups, the groups must be recruited, empowered, and
paid. Procedures to settle disputes must be established. These require­
ments are met by a village council. 

The authority of the council derives largely from the wider stratifica­
tion order of caste and private property, its membership being drawn from
the dominant caste and the wealthier landowners of the village. However,
the users of the commons do not depend on external decision makers for 
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enforcement, and in that sense the external dimension of this arrange­
ment is unimportant. 

Cross- or subvillage units of collective action are also unimportant, a 
fact that in part reflects features of land tenure and canal layout. There is 
relatively little crossvillage landholding (a person living in one village will 
have little or no land within the boundaries of another), and the canals are 
designed so that most outlets serve the land of only one village. That 
subvillage units of collective action are not important partly reflects 
economies of scale in monitoring and enforcement, economies that are 
especially valuable to ensuring cost savings. 

Field guards must be paid, and payment by means of a levy on each 
protected acre is vulnerable to free riding. The "corporate" villages are 
those with all or most of the corporate institutions, and to pay the field 
guards they have generally devised a number of ways of raising income, 
all of which depend on the village's acting as a unit. For example, the 
village council may restrict the right of access to a resource or profit 
opportunity, and then sell that right to an individual or small group. The 
money from the sale of the franchise goes to the village fund, and the 
individual or members of the small group profit from the difference 
between what they paid for the franchise and what they earr, from it. The 
most important resource subjected to this franchise is the stubble left on 
the harvested area. But a variety of other resources within the village 
boundary may also be so treated-the council might sell the right to 
collect tamarind nuts, for example, or dung dropped in public places, or 
fish in the village tank. These constitute another category of common-pool 
resources in addition to those discussed above, in that they permit 
exclusive use by an individual; consequently, the body able to sanction 
that exclusion can use the resource to raise revenue. In addition, the 
council may raise money for the village fund by selling the franchise to a 
profit opportunity based on something other than natural resource use, 
such as the right to collect a commission on all sales of grain from the 
village, or the right to sell liquor. With some of these revenue-raising 
arrangements in place, the council is able to supply some of the more 
tangible public goods and services rather than just ensure a reduced risk 
of water scarcity or of animal damage to standing crops. 

I now describe these arrangements in more detail, taking K village by 
way of example. 

The Management of Grazing 

K has a population density of 159 people per square kilometer. E. Boserup 
(1981) predicts that with this density one would expect to find a farming 
system characterized by annual cropping (at least one crop per plot per 
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year) and multiple cropping where irrigation permits. Indeed, this is the 
case iuK. Little waste or yearly fallow land is left; the village has no"commons" in the seitse of a large area available for common grazing for a 
year or more. But oxen and buffalo are needed in this agriculture for 
traction, and they must be fed. 

During the crop growing season, the animals must graze close to
,tanding crops on the verges or on small areas of fallow, which are treated 
a- commons. With no fencing, crop protection is accomplished through
shepherding or tethering. The problem is that the incentives for careful 
shepherding or tethering are distinctly asymmetrical: I may not be un­
happy to see my animals getting fat on your grain. The open-field system
of husbandry familiar during the medieval and early modern period in
Europe was a response to the same problem. But whereas the open-field
system operated primarily by regulating the cropping, these Indian 
villagers regulate the livestock. The rationale of the field guards is to make 
the incentives on tethering and shepherding less asymmetrical.

The field guards patrol the village area and make sure no animal is
grazing a standing crop. If they catch an animal in the act, they take it to 
the village pound, where it remains until its owner pays a fine. If just a few
animals are involved, the fine is a flat rate per head-Rs. 2 during the day,
Rs. 4 at night, with the council setting the rate. The field guards collect
and keep the fine, dividing it equally among themselves so that the 
arrangements contain a built-in incentive for enforcement. If large num­
bers of animals are involved, the council decides the fine case by case; the
fine may run into hundreds of rupees in some instances. The field guards
collect the fine, keep 25 percent, and hand over the balance to the standing
fund. (In most villages, the owner of the damaged crop is not compen­
sated.) Notice that the field guards do not enforce "stinting." The decision
 
about how many animals to own 
and graze is left to each individual. 

Limited year-round grazing in the village or its environs means that 
most of the village's grazing animals are "big" stock-oxen and buffalo 
needed primarily for draught power. Relatively small numbers of "small"
stock-sheep and goats-are owned by villagers. However, after most of 
the rainfed crops are harvested in February, large areas of stubble become
available for grazing. Note that all the irrigated villages have some area 
under rainfed crops as well, and in most irrigated villages the area under 
such crops is larger than the irrigated area. It would be possible for each
landowner to reserve the stubble on his own land for his own animals or 
for others he would allow in. The owner could do so by posting guards
around each field, or by fencing. However, the cost of either method of 
exclusion-the cost of privatizing the stubble-is very high; all the more 
so given that (as is commonly the case in peasant societies) any one
landowner has holdings divided into a number of scattered plots 
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(McCloskey 1975). Accordingly, as in the open-field system of Europe, the 
stubble is put in common, so that private rights to the product of the land 
extend only to the crop, not to the crop residues. 

How is this commons managed in the "corporate" villages? Recall that 
the village's own stock of animals is adjusted to the year-round grazing, 
which is much less than the grazing that becomes available after the 
harvest of the rainfed crops. There is thus an opportunity for the village­
for a village authority-to earn revenue by renting out the village's 
surplus grazing. Large tracts of the district are hilly and arid, covered in 
scrawny scrub, and unsuitable for more than desultory cultivation of 
sorghum and millet. Herding sheep and goats is a major source c. income 
for the local residents. After the harvest of the rainfed crops, they come 
down into the irrigated tracts seeking grazing for their livestock. The 
herders want the grazing and water, while the farmers want their fields 
manured and cleared of stubble. 

The market for grazing and manure is organized in two distinct ways. 
In the first, a small group of herders comes to a village and bargains with 
the village council for exclusive access to the village's grazing.' The 
agreement states how many sheep and goats they will bring, when they 
will come, how long they will stay (in terms of a date before which they 
will not leave and a date by which they will be gone), and, most important, 
how much they will pay 'or the franchise. Once the agreement is made, 
that group of herders has exclusive claim to the village's grazing, and other 
herders can enter only as some leave. Their flocks graze over the stubble 
by day. By night, when the animals drop most of their manure, they are 
folded, flock by flock, on the plots of particular landowners, who pay 
them an agreed rate per head. In this way the herders as a group pay the 
village fund a lump sum for access to the commons and individually get 
back part of what they pay through the sale of manure. 

The second method (used in K and other villages) is more complex. A 
group of herders, as before, obtains exclusive access. But instead of a 
group entry fee or rent, an auction is held at a regular interval (every four 
days in K) to decid- who will have each flock on his land at night until the 
next auction. The auction is arranged by the village council. Half the 
amount of the winning bid for each flock is then paid to the herder, and 
half goes to the village fund. 

In K, between 9,000 and 13,000 head commonly enter the village at 
this time. They graze the stubble on that part of the 4,000 arable acres of 
land that is not still growing a crop. The village fund commonly gets about 
Rs. 5,000 in return, in the space of about six weeks. 

At the same time, the entry of such a large number of animals while 
some crops (mainly the irrigated ones) are still standing poses a serious 
risk of loss for the owners of those crops. The response is to tighten the 
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regulation of the livestock in two ways. One is to stipulate a set of rules for 
both herder and landowner. The second is to appoint full-time field 
guards. A village's rules of grazing are read out at the first auction of every 
year, and may be read out again if there are infringementb. They are worth 
giving here, because they tend to contradict the belief that Indian villages 
show no deliberately concerted action. 

The rules for the herder are: 

1. He must take the flock to the designated field by 6:30 P.M. and keep it 
there until 8:00 A.M. 

2. 	 He must not allow the flock to graze standing crops. 
3. 	 Half of the amount he is to be paid for the first "turn" (four nights) 

must be put on deposit with the council. If he leaves before four turns 
(sixteen nights) have been completed, he forfeits this amount to the 
village fund. (This structure is to discourage the herders from le'ving
early, before the farmers have had their fields manured and cleared of 
stubble.) 

4. 	 The herder must stay within the village boundary; if the farmer asks 
him to go to a field outside the village boundary, he must refuse. 

The rules for the farmer are: 

1. He must keep the flock within the village boundary. (This rule is to 
ensure that the farmers of the K village, rather than those of some other 
village, get their fields cleared of stubble. It also helps to reduce the 
conflict between villages, because if a farmer from K brought a flock 
into another village where he owned or rented lands, he might ignore
that village's own implicit or explicit rules about grazing and be less 
subject to formal or informal sanctions.) 

2. 	 If he wishes to pay the fund or the herder in kind rather than in cash, he 
must make the conversion at the rate of Rs. 1.25 per measure of hybrid
sorghum or Rs. 1.50 per measure of "local" sorghum (early 1980 prices). 

3. 	 He must send men to help the herder guard the flock at night, at the 
rate of two men per 2,000 hcad. If hired, the men must be paid Rs. 3.0 
per night, or the equivalent in grain (to prevent the farmer from 
sending nonablebodied men, who could be paid less). 

Such tight specification of responsibilities by the council reflects the 
real danger of loss to standing crops on unfenced fields. Rules of this 
kind, however, are not self-enforcing. Any one farmer would have an 
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incentive to cheat by failing to provide the stipulated number of herd 
guards or by bringing the flock to his field outside the village boundary. 
So the second intensification of joint regulation is by means of village­
appointed field guards to monitor observance of the rules. 

Field guards must be paid a salary. It would be possible for the council 
to lay down a flat rate, at so much per cultivated acre, that each landowner 
would have to pay them. But this arrangement would be vulnerable to free 
riding. A farmer may delay payment indefinitely, expecting that others 
will not similarly delay; in this way he can continue to benefit from the 
general discipline of livestock that the field guards provide while not 
himself having to pay a part of their cost. Most villages address the free­
rider problem by finding a method of raising income for the field guards' 
salaries that does not depend on individual contributions. The chief 
source of revenue is the one we have been considering, namely, the income 
from renting out the village's grazing. Once a village decides on this 
course, the amount of money that can be earned is much more than is 
needed to provide a guard force for the period when large numbers of 
outside stock are in the village. Here, then, we see the impact of the free­
rider problem: in the context of field guarding it is a serious matter, and 
institutions are designed to avoid it by divorcing the supply of the public 
good from individual contributions. The bypass institutions are more 
costly to administer, however, and in small villages (500 people or less)
farmers will often try to institute the individual payment method for 
meeting the field guards' salaries. Recurrent free-rider problems then 
tend to force villages toward a more complex arrangement like selling the 
franchise to the grazing. 

Indeed, the "corporate" irrigated villages tend to have several sources 
of revenue for the standing fund, almost all of them based on 'he sale of 
franchises sanctioned by the council. One income source is the franchise 
to sell liquor in the village. Some villages auction the right to collect a 
commission on all grain sales from the village. Still others may have an 
irrigation "tank" (small reservoir) within their boundaries; each year the 
council stocks it with fish, and later in the year auctions the franchise to 
catch the fish, the money going to the fund. The income sources vary 
considerably, but the grazing franchise is the most With acommon. 
standing fund in surplus above the field guards' salaries, the fund can 
then be used to provide additional public goods and services, such as 
those mentioned earlier. 

In short, the main advantage to the farmers of organizing the sale of 
such franchises is that they then benefit from the supply of collective 
goods and services made possible by the sales. Of these, the most 
important is crop protection provided by the field guards, and the most 
important franchise (in terms of revenue) is the sale of the stubble. By 
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organizing to control access to the village's stubble, the farmers are able to 
raise income for the immediate purpose of employing a work force to 
protect those among them whose crops would be endangered by the 
arrival of large numbers of free-ranging animals; the income raised, once 
the franchise is organized, is sufficient to provide crop protection for al' 
the farmers for most of the year. The alternative would be for each farmer 
to arrange crop protection individually or among small groups of field 
neighbors. The village-wide arrangements allow economies of scale in 
monitoring and policing the grazing animals, and also save on transaction 
costs. 2 

The Management of Irrigation 

Irrigation is the second source of conflict and possible production loss. In 
any irrigation system where water is scarce, there is an inherent conflict 
between "upstream" and "downstream" farmers. Upstream farmers have 
first access and their supply is relatively abundant; their water use 
determines how much water those downstream will get. Without the 
intervention of regulation and rules of restrained access, constant conflict 
and crop loss are likely. 

The villages under study are fed from large-scale government-run 
irrigation canals. Paddy is the only significant first (wet) season crop, 
being transplanted in late July or early August, and harvested in Decem­
ber or January. By the end of September, the heavy rains have normally 
stopped, and the crop is dependent largely on canal water. The common 
irrigators are appointed shortly thereafter, and do the job full-time until 
the harvest. Their job is to allocate the scarce and fluctuating supply of 
canal water over the village's land; they also help procure more water for 
the village from the government-run supply by one means or another, 
such as surreptitiously blocking the outlets of higher-up villages. The 
irrigators are not normally employed in the second (dry) season, however, 
when little paddy is grown. 

Two things are to be noted about this arrangement. First, the common 
irrigators do not influence decisions about how much land will make a 
claim to the irrigation water; those decisions are left in the hands of 
individual cultivators, as are decisions about how many animals to graze. 
Second, once the common irrigators are appointed, they take very impor­
tant irrigation decisions out of the hands of individual farmers in the name 
of a village-wide authority. 

Each field is entitled to be "adequately wetted"; it cannot then receive 
water until all the other fields beneath that outlet have received the same 
treatment. This is quite different, then, from the open-access, first-come­
first-served rule that prevails before the common irrigators are appointed. 
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'Adequately wetted" is also quite different from the basic criterion of water 
distribution in northwest India, where canal water is constantly scarce. 
There, a "fixed-time-per-acre" principle is used, such that during a fixed 
period of the week any one field may receive whatever water is flowing in 
the watercourse, but cannot receive water again until its fixed tir.,e of the 
week comes around. The difference presumably relates to the difference in 
the crop-water response function for rice and all other crops. 3 If rice gets 
an amount of water less than its potential evapotranspiration, the falloff in 
yield is much more severe than for other crops. The adequately wetted 
rule, used in rice areas, at least ensures that each time around some fields 
will be saturated; whose fields they are depends simply on their position 
in relation to the fields that were saturated the last time around. 

This difference in rules of water allocation illustrates an important 
supplemental factor. Whereas the fixed-time-per-acre rule is self-policig 
(the next farmer in line knows exactly when his turn should start), the 
judgment of "adequately wetted" cannot be left to each individual 
irrigator. Use of this criterion requires a superordinate authority to make 
the judgment in the common interest. We therefore find an intriguing 
transition: water that was previously allocated by an open-access, first­
come-first-served rule becomes, after the common irrigators are appoin­
ted, allocated by a village-wide authority. Plants show a somewhat similar 
transition: crops are privately owned, but what is left behind after the 
crops are gone from the land becomes subject to the rules of the same 
village-wide authority. As the season progresses, water shifts from open 
access to common property; crops shift from private property as crops to 
common property as residues. 

Individual irrigators who steal water-who try to influence how 
much water they get once the common irrigators have been appointed­
are liable to be brought before the council and fined. During a drought,
when the common irrigators are "spreading water like money" (to use a 
village phrase), the fines may run between Rs. 20 and Rs. 50 per offense; 
but the main penalty is the loss of reputation that results when the 
offender is dressed down in front of the council. 

The common irrigators are paid at harvest time by means of a levy on 
each irrigator (so much per irrigated acre), not from the village fund. The 
rate is set by the council. Is this not vulnerable to free riding? The short 
answer is no, because the collection is made in kind, at the time of 
harvest-the one time of the year when every irrigator patently has no 
excuse to delay payment in kind. More important, however, common 
irrigators not paid one year can more readily damage the nonpayer the 
next year. The withdrawal of common irrigator services from one individ­
ual's land has more serious implications than does the withdrawal of field 
guarding services from the same land. So again the free-rider issue is 
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relevant: the fact that financial free riding could be more easily punished 
in the irrigation case, and that if others were to follow the example the 
consequences of widespread free riding would be serious for a down­
stream free rider, means that the council does not have to extend itself to 
pay common irrigators from the fund as well as field guards. 

The Ecological Basis of 
Common-Property Rules 

I have discussed how things are done in the "corporate" villages, that is, 
the ones that have all or most of the four corporate institutions. Although 
most of my detailed information comes from K village, there is in fact 
remarkably little variation in the principles of organization of the foj key 
institutions from village to village, even though the institutions evolved 
autonomously and were not imposed from above. Many villages, however, 
have no corporate organization: there is no village council and no standing 
fund; the villages have no village-appointed field guards (though private 
landowners may sometimes appoint their own, occasionally coming 
together into small groups to do so), and no common irrigators. Here the 
rule of open access to irrigation water continues through the irrigation 
season, though informal turn sharing may develop along some water­
courses. Thus uncoordinated groups of herders may enter a village's land 
at will (they may have the permission of the headman, for which they have 
paid nothing) and negotiate individually whose fields they will use to fold 
their flocks, and for how long each time. Often the farmer does no more 
than provide the herder with meals. Why the difference between the 
"corporate" and "noncorporate" villages? 

The first point to note i3 that the corporate irrigated villages are 
located toward the tail end of irrigation distributories (roughly, the bottom 
one-third of the length, where typical distributories nay be 5 or more 
miles long). Second, the corporate dry villages tend to be located in black 
soil rather than red soil areas. The third point is that in the semiarid 
tropics generally, black soil areas tend to be lower down a watershed than 
red soil areas. Thus irrigated villages toward the tail end of a distributory 
(given that distributories run from higher to lower ground) also tend to 
have a higher proportion of black soil areas. 

Black soils are more water-retentive than red soils and permit a wider 
rangeaand higher yield of rainfed crops. Black soil villages thus have a 
*nore abundant and rmore varied supply of stubble after the harvest of the 
rainfed crops. More h. rders want to bring their sheep and goats to graze 
in them. With unrstrained access, too many animals might come in, 
*:ausingthe soil to become excessively impacted. But also, with more 
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herders wanting to come in, the opportunity for earning money with 
which to pay for field guarding (not just while the animals are at large but 
also through the rest of the year) is more attractive. Moreover, the risks of 
crop loss are higher: in the more varied cropping pattern of black 
soil, large areas of stubble from the early harvested crops will become 
available while later harvested crops are stil! standing. With higher risks 
of crop loss, the premium on being able to organize a regulation of the 
livestock is also higher. This provides the impetus to field guards and a 
sanctioning village council in the black soil areas, while the herders' 
willingness to pay for good black soil grazing provides a way to finance 
the field guards. 

This causal nexus operates in all black soil villages whether irrigated 
or not (recall that most irrigated villages also have a large area under 
rainfed crops). It is then reinforced in tail-end irrigated villages by water 
scarcity and the consequent risk of conflict and crop loss. Of course, if the 
power structure of the village were such that no collective action could be 
sustained without the agreement of a small number of households, and if 
these households held all their land close to the irrigation channel, then 
they would have no interest in rules of access. In practice, however, 
holdings are typically scattered about the village area in small parcels, 
partly to diffuse risk and partly because of inheritance practices: a 
landowner with a plot close to one irrigation outlet may have another plot 
close to the tail end of a block fed from another outlet. This greatly helps
the consensus on the need for rules and joint regulation. It may be that the 
degree of scattering is greater in black soil than in red soil villages, 
perhaps because owners wish to utilize the greater variety of soils in the 
black soil areas so as to spread risks. The movement of water laterally 
through the soil and subsoil profile is also more complex in bick soil 
areas, so it is not always the case that land closer to the irrigation outlet is 
more desirable than land farther away. 

Areas of rainfed cultivation higher up a distribuiory have more red 
soil than those lower on the path. Since red soil dries out sooner after the 
rains stop, these areas support less stubble and herders are less interested 
in grazing there. Also, higher-up irrigated areas tend to be under paddy in 
both seasons but sheep and goat manure is wanted mainly for nonpaddy, 
so both demand for and ,ipply of animals and grazing is less in higher-up 
villages. In higher-up villages, too, the supply of canal water is more 
plentiful and fluctuates less. 

Thus both sources of conflict and crop loss are stronger in villages
lower down a watershed than in villages higher up. The evidence of my 
sample suggests that lower-down villages are very likely to have a 
differentiated public domain in which the appointment, supervision, and 
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payment of specialized work groups are carried out, and in which rules of 
common-pool use are decided upon and enforced. The existence of this 
sort of organization does not seem to be very sensitive to variations in the
standard sociological variables, such as caste structure, factions, and the 
like. Common need-or demand- seems to be an almost sufficient 
condition, in contrast to the argument of the public choice literature. Free­
rider problems remain, and they do shape the organization of the supply
of public goods; but they do not generally destroy it. 

At the same time, my evidence also questions the common generaliza­
tion that irrigation per se induces a more clearly defined pattern of 
community management. Some of the dry villages have more corporate
organization than any of the abundantly irrigated villages. The social 
response is not to irrigation per se, but to risk of conflict and crop loss. 
Where water is abundant, that risk is small. 

What about the effects of the rules of restrained access on resource
use? This question turns out to be exceedingly difficult to answer, in 
particular because of the difficulty of finding pairs of villages that have
similar ecological conditions but dissimilar corporate institutions (mean­
ing, essentially, that one has such an institution and the other does not).
All one can say with some confidence is that both production and equity 
are higher in the villages with these rules and institutions than they would
have been in those same villages in the absence of the rules and institu­
tions. Whether the current levels of provision of public goods 'ind services 
are in some sense "optimal," given the transaction and enforcement costs 
of the vill.-,ge-level institutions, is a question that must be raised, but that 
my data cannot answer. 

My explanation for presence and absence uses a simple combination 
of individual interests joined with variations in ecological risk. I say that 
where there are substantial individual benefits from joint action, that
action is likely to be forthcoming. This is not to say that the free-rider 
problem, the temptation for self-interested individuals to go for immedi­
ate gain, is minor. The need to respond to the free-rider problem has a 
basic effect on the organizational design. We have seen how it affects the 
amount of revenue the council must raise by means other than individual 
contributions. But we also noted that the council has developed formida­
ble mechanisms for enforcing the rules, precisely for the purpose of 
convincing individuals that other people will probably abide by the rules, 
so that if they too abide by the rules they will not be the loser. These 
expectations come not only from the enforcement mechanisms. They 
come also from the social composition of the council, an elite body with no 
pretense at "representation," which draws upon the power and prestige
of its individual members to bolster its legitimacy in the resource 
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management sphere. Finally, they come from the length of time that the 
council and its rules have been operating, which is, in all these villages, 
several decades at least. 

An assumption of methodological individualism is therefore used to 
explain why certain resource management rules have emerged in some 
villages but not in others. That is to say, I do not think a sense of obligatory 
group membership, or a belief in "cooperation" as a desirible way to live, 
are important factors. There are no grounds for thinking that general 
social norms of solidarity and cooperation vary among the villages in the 
study area. On the other hand, the rules and institutions I have tried to 
explain are distinctly "second-order," not first-order; they presuppose a 
wider and more fundamental set of rules and norms making for a general 
pattern of social order. I do not believe that these first-order rules and 
institutions can be explained in the same sort of terms, as the result of 
earlier rounds of individual maximizing (Field lP84). 

Lessons for Organizational Design 

Suppose local common-interest groups-"water users' associations" or 
other kinds of normal rural cooperatives-are to be deliberately induced 
by an outside authority? What design principles does this study of 
autonomously evolved groups suggest? The first is that, in the south 
Indian context at least, villagers are likely to follow joint rules and 
arrangements only to achieve intensely felt needs that could not be met by 
individual responses (Johnston and Clark 1982). These needs are likely to 
be concerned primarily with the defense of production (avoidance of crop 
or animal loss), secondarily with the enhancement of income, and finally 
(and a long stretch from the first two), with education, nutrition, health, 
and civic consciousness. The opportunities for avoiding losses or making 
income gains by collective action will only be taken if the losses or gains 
are large. This is the significance of the fact that, in the irrigated villages in 
my sample, corporate organization to manage common property is found, 
with hardly any exceptions, only toward the tail ends of distributories, 
where resources are most scarce. 

The second principle is that the generation of authority (that is, of the 
right to decide for others) is likely to be problematic within such common­
interest organizations, and that if the organization is to be sustained it 
should draw on existing structures of authority. In practice, this means 
that the council will be dominated by the local elite, which is a disturbi.g 
conclusion for democrats and egalitarians. Would it not be better to 
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prescribe a representational rule, a majority vote, or both for selection of 
decision makers? 

If the experience of these Indian villages is a guide, the ar~wer is no. 
One reason is that such rules carry little legitimacy in the eyes of the 
powerful. But more importantly, the robustness of the organization de­
pends on its councillors' all having a substantial private interest in seeing
that it works; and for the kinds of functions we are considering here, that 
interest is greater the larger a person's landholding (assuming that land­
holdings are typically in scattered parcels). By including on the council 
only those who have a substantial private interest in seeing that the 
collective good is provided, the council itself comes close to becoming a 
modified version of M. Olson's "privileged group" (1965, 50): the mini­
mum coalition whose members find it in their private interest to bear the 
transaction costs of organizing others to share in the costs of providing the 
collective good. This effect is then greatly reinforced by the greater power
of the elite councilors versus the mass of the population: the tendency of 
the nonelite to cheat, hoping that because of large numbers no one else 
will notice, can be checked by sanctions contained in the2 wider order of 
property and stratification. Without these wider sanctions, the formal 
penalty mechanism would in all likelihood constitute an inadequite 
barrier to cheating. This is a point th.,t the public choice literature tends to 
overlook because it assumes a context of free and equal individuals. 

One specific implication is that, where water users' associations are to 
be deliberately fostered, the village rather than the water unit is likely to 
be a more viable unit of organization. The attempt to induce irrigators who 
depend on one canal outlet to form a water users' association (an outlet­
based group) is likely to be fragile if such a group has not already been 
mobilized for other purposes. It will simply not contain enough authority.
Yet many programs for irrigation improvement in India assume that the
"natural" unit organization is the outlet. 

If the elite run the organization, will the organization not become 
another instrument of exploitation? That it does not become so in these 
Indian villages reflects the third basic principle: the council is concerned 
only with benefits or costs that cannot be privatized. It is not involved in 
input supply other than water. It is not involved in settling disputes
unrelated to husbandry or water. It does not try to compensate the owner 
of animal-damaged crops using the fine levied upon the animal owner, for 
that would generate conflict about privatizable value. In K village, the one 
time the council tried to intervene in the allocation of privatizable goods­
namely, in allocating rationed sugar from the state-the conflicts over who 
got it became so strong that the organization almost ceased to function. 
The council eventually resolved that henceforth it should have nothing to 
do with rationed sugar. All the activities it is involved in (with this one 
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temporary exception) have a strong public character, and most also have 
important externalities. 

But the restrictions on scope go much further. Several kinds of 
decisions with important externalities do not involve the council: notably, 
each village household's decision about how many livestock to hold, and 
cach farming household's decision about how much paddy area to plant. 
In other words, the council is not involved in "stinting" (for which see 
Runge's discussion of the prisoner's dilemma in Chapter 2) or in restrict­
ing claims to irrigation water. To become involved in such issues would 
evidently require the council to wield a great deal more authority than it 
does at present. The implicit rule of selective involvement within the set of 
issues with strong externalities may be: Do not become involved in 
households' investment decisions, even in ones with strong externalities; 
but do organize ways of mitigating the externalities generated by those 
investment decisiors. 

The fourth principle is that the council will add on other, less vital 
functions only as it becomes compietely accepted in the performance of 
the vital functions. In all the study villages, the less essential things (well 
repairing, monkey catching, and so on) are only done by a village-wide 
organization when that organization also does the core tasks of field 
guarding and common irrigath.g; but only a few of those organized to do 
the essentials also do many of the less essential tasks. 

The fifth principle is to keep the techniques of calculation and control 
simple. When the councils intervene to mitigate the externalities, with 
respect to livestock and paddy, of households' investment decisions, they 
do so by using rules that are simple, easily monitored, and consistent with 
general notions of equal treatment. They would probably withdraw from 
any involvement where this principle could not be met. At the same time, 
however, all the councils have some procedures for record keeping and 
accountability, so as to "institutionalize suspicion," in Ronald Dore's 
phrase (1971). The procedures only make sense on the assumption that the 
treasurer, for example, might have stolen some funds. But it is in the 
interests of the treasurer, as well as the contributors, to follow procedures 
that would tend to expose his stealing. In this way, the suspicion that the 
treasurer might have stolen is given regular, accepted expression. In these 
Indian villages, the annual general meeting of all cultivators to discuss the 
forthcoming season, ratify the new council, and receive nominations for 
field guards is a simple technique of this kind. So also is the rather simple 
kind of record keeping on standing fund income and expenditure, which 
is read out at the general meeting. Meetings of the council are held in the 
open, and anyone who passes by can listen in. 

Governments and voluntary agencies can perhaps help to promote 
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local collective action by measures that reduce the transaction costs of 
establishing and operating arrangements such as those described here. 
Enabling legislation, permitting devolution of limited fiscal powers to 
local communities under specified conditions, would be one step. Another 
is to promote knowledge among farmers of the variouE sorts of arrange­
ments that have been autonomously designed. Any more active promo­
tional measures should be targeted at areas where there is a good chance 
that farmers will respond-areas that can be identified by means of the 
kind of analysis illustrated here. 

Conclusions 

I have examined spatial variation in common-pool management within an 
area of south India small enough for technology, tastes, and general social 
norms to be constant, while resources, notably soil and water, are varied. 
The central conclusion is that village-wide histitutions are only likely to be 
formed and sustained when the risks of loss are relatively high; but within 
the limits of the sample, the chances that such institutions will exist in the 
relatively high-risk situations are good. That is, the relationship between 
risk and social response seems to be an almost sufficient one (risk and 
social organization are almost always related to one another in the 
predicted way). The conclusion is thus in line with the argument of several 
economists who have written about induced institutional innovation, such 
as R. Coase (1960), Y. Hayami and V.W. Ruttan (1971), and D. C. North and 
R. P Thomas (1973), and who have tended to argue that when the benefits 
of institutional change exceed the costs, change will occur. 

The limits of the sample, however, are very narrow. Wider testing will 
almost certainly show that the relationship between risk and social 
organization is affected by numerous contingent conditions, variations in 
which will cause the relationship between risk and social organization to 
vary also. The variable most likely to have an important effect here is 
power. In these villages, it is very important that the most powerful 
households tend also to have scattered holdings, which gives them an 
interest in what happens over the whole village area. What the councils do 
is certainly in the interests of the elite, but the fact of scattered holdings 
helps to ensure that the councils' actions also promote the common 
interest of landowners. 

Such factors as the government's workable authority in the country­
side might also be important: where the irrigation agency is more effective 
at spreading water scarcity evenly down a distributory, there would be a 
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less close relationship between village location and corporate organization. I 
suspect that the contingencies are not so strong within India as to make 
the occurrence of this type of corporate organization rare. Indeed, I 
suspect that much more autonomous local group organization for resource 
management exists in the Indian countryside than is generally thought. In 
the general case, one has to recognize that risk reduction is only one kind 
of benefit. Other benefits in other situations may also create a demand for 
collective arrangements. 

Finally, I wonder whether we can learn something about the condi­
tions for the original formation of the state from the study of autonomous 
local group organization. We see in these Indian villages a clear example of 
how in some circumstances individuals can agree to assure mutual 
cooperation via mutual coercion (with some individuals more coerced 
than others). If, with some political theorists, we look upon the state as 
based on a conjunction of contract and coercion, and if we think of the first 
states as constituting a relatively advanced stage of evolution of a public 
realm in local communities, we might then draw on an understanding of 
how the conjunction of contract and coercion is sustained in these Indian 
villages today for insights about how it emerged in stateless agricultural 
communities. 

NOTES 

This chapter is based on Village Republics: Economic Conditionsfor Collective 
Action in South India, Cambridge University Press, 1988. It has benefited from the 
editorial suggestions of David Feeny. 

1. I know little about how the herder groups are organized. At the start of 
the stubble grazing, K normally admits a group of eight to ten herders, each with a 
flock ranging from 800 to 4,000 head. Some come from as far as 50 miles away, but 
most live within 30 miles. About half the herders who come in one year will have 
come the previous year. 

2. There might also be benefits to the farmers from the bilateral monopoly in 
bargaining with the herders (a point I owe to David Feeny). But such benefits are 
checked by the herders' mobility: they can decide to go to other villages without 
controlled access. The quality of the grazing and the availability of water matter 
more to the herders, however, than their net payment per head of livestock. In K's 
auctions of 1980, the price paid by farmers per head of stock per night averaged Rs. 
0.038, of which half went to the herder; this represented the herder's net profit, 
because he did not pay to come into the village. 

3. Rice is the main irrigated crop in the area of my study, but it has not until 
recently been grown in the northwest. 
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4. The first test would be how well the argument made here fits with 
accounts of the evolution of states in south India itself. My argument seems to be 
consistent with Stein's account (1980) of the formation of the "peasant state" in 
medieval south India. 
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Oukaimedene, Morocco: 
A High Mountain Agdal 

Jere L. Gilles, Abdellah 
Hammoudi, and Mohamed Mahdi 

About one-fifth of the world's surface is currently threatened by deser­
tification (McGuire 1978). Most of this land is now used for grazing 
domesticated animals. If wide-scale environmental deterioration is to be 
prevented, the management of world rangelands must be improved, but 
to date virtually every attempt to manage third world rangelands has 
failed. Setbacks have been so frequent that agencies that fund develop­
ment programs have begun to consider pastoral development too risky for 
further investment (Little 1983). 

In large part, the failure of pastoral development programs can be 
traced to a failure to understand the complexity of traditional pastoral 
systems. Planners often assume that the seemingly primitive techniques 
used by pastoralists were unproductive and poorly adapted to semiarid 
environments. Closer examination of these production systems reveals, 
however, that they are as productive as modern ranching systems in North 
America and Australia. 

The failure of most government-sponsored range management pro­
grams and the re'ative efficiency of traditional pastoral systems suggest 
that indigenous approaches to pasture management can be used to protect 
the world's fragile rangelands. One of the few successful government­
sponsored programs of this type is based on such an approach (Draz 
1983). The Syrian government and the Food and Agriculture Organization 
(FA0) were able to create pastoral development cooperatives based upon a 
traditional system of pasture reserves, or !,e'mas. While it may not be 
possible to manage rangelands with the hienia system everywhere, the 
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Syrian experience illustrates the importance of understanding traditional 
range management systems (Eighmy and Ghanem 1982).1 

An indigenous system of range management, known as the agdal 
system, survives in many remote parts of Morocco. An agdal may be 
defined as a "collective pasture with rigid, fixed opening and closing 
dates" (Hart 1981), or as any grassy area whether collectively or privately
owned from which grazing animals are excluded (Geist and Gregg 1984).2
The focus of this chapter is the collectively managed agdal with collec­
tively defined opening and closing dates. Such agdals exist at many levels 
of society; some are shared by members of a single hamlet, others by 
groups of villages, and still others by whole "tribes." The agdal of 
Oukaimedene described here is shared by two sedentary tribes, the 
Ourika and the Rhiraya. 

The Oukaimedene agdal is located in the western High Atlas Moun­
tains about 60 kilometers from Marrakech (see Figure 10.1). A stable 
institution dating from the seventeenth century, it is notably free from the 
high degree of conflict surrounding most pastures in the central High
Atlas such as Talmest, the site of "an annual brawl which occurs as 
regularly as clockwork, one which neither the French nor the Moroccan 
government since independence in 1956 has been able to solve" (Hart 1981,
7). The stability of the Oukaimedene agdal gives us an opportunity to 
identify the elements of an appropriate range management system. 

Berber Social Organization 

Before we can discuss the use of Oukaimedene by the Rhiraya and Ourika 
tribes, it is necessary to have some understanding of the social organiza­
tion of Berber society. It is a society that turns on a notion of segmentation 
associated with ties of solidarity within groups and among allied groups, 
and also with serious conflict between groups and between alliances 
(Hammoudi 1974). Kinship (real or mythical) is the organizing principle of 
segmentary groups. 

The basic building block of society is the household (takat), which may
include more than fifty members. Households in turn belong to lineages, 
or groups of households with a common ancestor. Villages (douars) may
contain more than one lineage, and often share a common ancestor. 
Lineages belong to fractions. In some cases, the lineages of a fractionshare a 
common ancestor and the fractio: is similar to the "clans" in other 
societies. Otherfractionsmay be confederations of nonrelated lineages that 
are united by ancient political and military alliances. A tribe is composed 
of fractions that may share common ar.cestors or may be long-standing 



FIGURE 10.1 
Location of the Rhiraya Territory and Oukaimedene Agdal 
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confederations of unrelated fractions. The Rhiraya and the Ourika are 
confederated groups. 

Berber society, particularly in settled regions such as that of the 
Rhiraya drainage area, is also organized on a territorial basis: steep 
mountain valleys create natural social units. In the past, valleys or groups 
of valleys were politically united under chieftains. Today, the village is a 
social unit that controls water and pasture rights. Territorial units may cut 
across the boundaries of lineages or fractions. 

For our purposes, it is important to remember that each unit in a 
segmentary group can be in conflict with othei units at a similar level. 
Each valley in the Rhiraya territory can be viewed as a unit because 
villages in them share water resources and territory and often have to rely 
upon each other for mutual protection. At the same time, conflicts over 
water and pastures within a valley can be quite intense, and villages may
form alliances (leffs) with outside groups to protect themselves against
their neighbors. Conflict is likely within any unit of Berber society­
between households in a lineage, between lineages in a village, between 
villages in a valley, or between tribes in a confederation. Subunits in 
conflict will generally unite, however, to respond to threats from outside 
groups. This is the classic segmentary pattern. 

The Oukaimedene agdal is used by members of two confederations, 
the Ourika and Rhiraya, which are organized along both kinship and 
territorial lines. With the exception of a few watchmen who protect the 
property in a small ski station located at Oukaimedene, there is no 
permanent population on the agdal. Before the French came to ski in the 
late 1930s, the valley probably had no year-round residents. Although both 
the Ourika and Rhiraya participate in the opening ceremonies of the agdal,
the pasture is clearly divided between the two tribes, and each tribe 
confines its animals to one of Oukaimedene's two watersheds. At present, 
the "Ourika side" of Oukaimedene has 115 corrals and shelters, while the 
"Rhiraya side' has 195. The two tribes belong to different administrative 
subdivisions. The authors did not have official permission to work among 
the Ourika, so this paper will concentrate on the Rhiraya and threr use of 
Oukaimedene. 

The Rhiraya are agro-pastoralists who have private lands outside the 
agdal. They cultivate barley and wheat on unirrigated terraces carefully 
carved out of steep mountain slopes. But they have developed an elabo­
rate system of irrigated terraces that has allowed them to cultivate maize, 
potatoes, a variety of vegetables, and walnuts; in recent years, orchards of 
apples and cherries have been added. The stark beauty of the rocky 
canyons and of the carefully manicured terraces attracts hikers and 
mountaineers from throughout North Africa and Europe, and one has the 
impression that every possible resource is being exploited. The reality, 
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however, is that even with extensive terracing, less than 10 percent of the 
territory can be used for crops; most of it is steeply sloped, and many 
areas are denuded of vegetation. Nonetheless, the valleys inhabited by the 
Rhiraya are heavily populated for such a marginal region-the average
density is 55 persons per square kilometer (Chami 1982). The population
of the Rhiraya is estimated at about 36,000 persons or about 2,800 households 
(ibid.), but only a small proportion of the Rhiraya tribe actually bring their 
animals to Oukaimedene. While all members of the tribe have some
"right" to place their animals on the agdal, the physical and social 
constraints outlined below prevent most of them from doing so. 

Physical and Technical Attributes of
 
the Agdal
 

The agdal of Oukaimedene is located in the highest part of the western 
High Atlas mountains abut 16 kilometers from Jebel Toubkal, the highest
peak in North Africa. Oukaimedene's elevation varies from 2,600 meters at 
its lower end to 3,260 meters atop Jebel Oukaimedene. Oukaimedene 
itself is a treeless valley, 4.5 kilometers long and 4 kilometers wide at its 
broadest point, divided into two watersheds separated by a low grass­
covered mountain. These watersheds meet at the end of the valley at the 
entrance of a narrow gorge. With the exception of the granite cliffs of 
Angour and Jebel Oukaimedene, the valley is characterized by steep
grass-covered slopes. A strip (1,000 meters long and 150 meters at its 
widest point) of naturally subirrigated pastures runs along the valley
floor; the peaty soil is rich in organic matter, moistened by underground 
seepage, and capable of supporting plants that can be cut for hay and 
reserved for cattle. A number of small permanent springs are scattered 
throughout the valley; herders have built stone corrals and stone huts or 
shelters next to these sources of water. Ascending from the valley floor, the 
mountain slopes have fine-textured soils in their lower reaches and coarse 
alluvium in higher areas. The rainfed slopes provide pasture for sheep and 
goats. 

Detailed climatic data on the agdaldo not exist. The avera -e minimum 
winter tempei'atures for December, January, and February approx­are 
imately -3°C. Precipitation is estimated to be 500 to 600 millimeters per 
year, most of it in winter and early spring, with virtually no rainfall during
the months of June and July. The usually heavy inowpack at Oukaimedene 
precludes grazing during winter months, buta sufficient to permit alpine 
skiing. 

The agdal is only one of the forage resources used by the people of the 
region. The local population classifies its pastoral resources into five 
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components: (1) asif or streambanks, (2) adraror mountain, (3) l'rabit or 
frest, (4) uta or plain, and (5) agdal or closed reserve. The streambanks 
are the focus of economic activity, since they provide both the arable land 
and sources of crop residues, hay, and pasture for cattle. The mountain 
slopes are common grazing lands (especially for sheep and goats), gener­
ally used by people from one village. Although the forest is legally state 
property trom which the state is entitled to exclude people, local group. 
still manage to exercise their traditional usufruct rights. The plains are the 
territory of other groups, but many Rhiraya have reciprocal arrangements 
that permit them to graze their animals on the plains during winter 
months. 

The streambanks and the mountain slopes are the most important 
forage resources because they comprise the majority of any village's land 
and can be used throughout the year. Nonetheless, the agdal'spastures are 
highly coveted because they provide high quality forage at a time when 
grass is in short supply everywhere else. 

The use of the agdal is affected by climate, technology, the distar.-e 
between Oukaimedene and one's village, family size, the size and compo­
sition of the family's herd, and the family's eligibility to use an overnight 
shelter on the agdal. Thus, while a fairly large group of people are 
theoretically entitled to the area, the factors just mentioned sharply reduce 
the number of families who can in fact make profitable use of the land. 
Oukaimedene's elevation prevents it from being a permanent settlement, 
given traditional technology and housing. The growing season is too short 
for most subsistence crops, and even though the majority of the agdal's 
area is desirable pasture for sheep and goats, the winters are too severe to 
permit year-ro'nd pasturing. High elevation and low temperature prevent 
goats from using the pasture except in the hottest months of the summer, 
as these animals are more sensitive to cold than are sheep or cattle. Sheep 
are rnore resistent to cold, so they can utilize the agdalfor several months, 
but even they are forced to leave when the heavy snows arrive. Forage 
suitable for cattle is limited to the small subirrigated portions of the agdal, 
and because so many cattle are taken to the agdal, the area can provide 
them with adequate food for only two to four weeks. 

The remoteness of the agdal from village settlements also affects its 
utilization. Two to three hours are needed to herd animals to thc agdal 
from the nearest villages, and up to two days from more distant hamlets. 
Only those who have successfully negotiated for the right of transit may 
cross the territory of other groups that lie between their own village and 
the agdal. The agdal is too remote to permit herds to move back and forth 
between pastures and the village on a daily basis, so herders must remain 
with their animals on the agdal overnight. Considerable amounts of time 
and labor must be devoted to ferrying supplies between the villages and 
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the agdal, so a family using the agdal must have enough labor to simul­
taneously maintain households in the village, care for the herd at 
Oukaimedene, and go back and forth with supplies for tile shepherds on
the agdal. Finally, in order to maximize the quantity of hay available to the 
cattle, families find it necessary to harvest hay from the subirrigated areas
of the agdal rather than allow the cattle to roam loose and trample their 
own food. Thus only families with labor to spare are able to make use of 
the agdal for feeding their cattle. This is a burden for most families, as the 
average number of animals per household is quite small, yet it is also a 
necessary one, as virtually all families have cattle and therefo ' value the 
agdal's usefulness as a cattle pasture. Nearly every family in the region 
owns one or two head of cattle, but herds of over five cattle are quite rare. 
Many families also own goats, but a substantial minority do not, and evern 
fewer have sheep. 

Because of the low nighttime temperatures and the importance of 
corralling one's herd for the night, Oukaimedene is effectively availablc 
only to those who have access to shelters or camps there. Moreover, since 
most shelters are located in the sites favored with a source of water and a
hay meadow for cattle, eligibility to use a shelter is also crucial in 
obtaining access to the agdal'sresources. Shelters and corrals are owned by
individual families, so someone wishing to use the agdal must belong to a 
group that regularly uses it and thus exercises its usufruct rights, and 
must either own his own shelter or enter into a cooperative arrangement 
with someone who does. 

The characteristics of jointness, excludability, and indivisibility de­
scribed in Chapter 3 by Ronald J. Oakerson apply differently to each part
of the agdal and to different groups of users. The hay meajows on the 
subirrigated portions of the agdal are small enough and valuable enough
to make division into individual fields feasible-as with the land at lower 
elevations-but the isolation of the agdal from human settlements makes 
the enforcement of private property rights utterly impractical. Families 
and even villages simply cannot afford to post guards on the meadows 
year-round to ensure that the proper people and animals are using the 
proper piece of land. However, a collective agreement to close the agdal
completely can evenbe enforced without such on-the-scene monitors. 
Grazing animals and intruders can ea.sily be detected-though their 
identity and precise location cannot be pinpointed-from a distance of 
several kilometers, and the fact that they are violating the closure of the 
agdal is instantly apparent. Thus the Rhiraya maintain jointness of use of 
the hay meadows, as well as of the other resources of the agdal, through 
collective regulation. 

The dry uplands of the agdal are extensive, but have a relatively low 
productive value per unit of area. Individual appropriation of such lands 
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is neither technically feasible nor desirable (Gilles and Jamtgaard 1981). 
The costs of dividing land among hundreds of coowners and maintaining 
so many boundaries would exceed the benefits derived from owning 
pasture privately, given the sma I number of animals held by each family. 
Collective ownership is beneficial because it spreads the risks inherent in 
extracting resources from a relatively fragile and often-changing ecosys­
tem; it also allows individual households to change the size and composi­
tion of their herds without worrying about whether their particular private 
pasture is suited in a particular year for the herd they happen to have that 
year. Yet the total number of animals brought to the agdal each year could 
easily destroy its pastures if grazing were uncontrolled, so collective 
regulation is needed to maintain jointness of use for the tribe as a whole. 

The remote location of Oukaimedene, on the frontier of several rival 
Berber groups and closer to the territory of the Ourika tribe than of the 
Rhiraya tribe, also encourages collective management of the agdal. When 
the Ourika and Rhiraya tribes established the agdal at Oukaimedene, the 
possibility of bloody confrontations among users and raids by rivals 
dictated that herders band together for mutual protection to use the agdal. 
A group of shepherds from a single village would be too vulnerable to 
attack. The result was alliances among villages. 

Decision-Making Arrangements 

The Oukaimedene agdal is closed to grazing from March 15 until August 
10. According to tradition, these dates (and other institutions surrounding 
the use of Oukaimedene) were created by a Muslim saint who lived in the 
late seventeenth or early eighteenth century: Sidi Fars, patron saint of the 
Rhiraya tribe. 3 The agdal itself is consider, d to be holy ground "belonging" 
to Sidi Fars.
 

A day or two before the August opening date, family members with 
mule loads of personal effects arrive at the agdal, but herds do not enter 
the valley until about seven in the morning of August 10. Some family 
members precede those driving the herds to repair the rock shelters and 
corrals where they and their animals will pass the nights. The Rhirayas 
who use the agdalcome from villages in the five valleys of the Rhiraya area 
that possess corrals and shelters; they are therefore the principal users of 
the pasture. These valleys, in the order of their distance from Oukai­
medene, are Oussertak, Imenane, Ifghane, Aft Mizane, and Sidi Fars. 

Herds from the most distant locations arrive the night of August 9 and 
camp near the passes that open into the pasture. In earlier times the 
regulations concerning order of entry were more complex, specifying the 
sequence by household. There is still a definite order of entry, with people 
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from Oussertak beginning and those from other valleys following. Cattle 
enter the agdal first, followed by herds of sheep and goats. 

Immediately after the opening, the principal activity is hay cutting in 
the subirrigated meadows. All members of the family participate: women 
and children do most of the cuttiig and men transport the hay to the 
camps. Among rights holders, hay is cut on a first-come-first-served basis, 
so that those fainilies with the largest labor force harvest the most hay. 
Cattle, mules, and horses could be left to graze in the hay meadows, but 
people prefer to cut as much of the choicest grass as quickly as possible to 
reserve it for their dairy cows. Rules require that this hay be consumed at 
Oukaimedene and not be transported back to the village, preventing 
anyone from cutting more hay than the animals can consume while they 
are on the agdal. Cutting the hay by hand proJuces a larger hay crop than 
if the animals graze directly and trampl, Fart of the grass underfoot. It 
thus prolongs the period of time that the agdal is useful as pasture. Sheep 
and goats are not permitted to graze the meadows but instead graze the 
mountain slopes adjacent to them.
 

Following the opening of the agdal, groups of women 
from specific 
valleys and villages participate in ceremonies at various springs and other 
sacred spots. On the first Friday after the opening of the agdal, the festival 
of the spring of Sidi Fars takes place. Young men and women from both 
the Ourika and Rhiraya groups hold a dance adjacent to the spring, which 
is protected by a small shelter and is visited by women who want to 
receive the blessings of Sidi Fars. Money collected at this time is used to 
compensate one of the herders for an animal that will be sacrificed at the 
zaouia (shrine of Sidi Fars and lodge of his disciples). Two weeks after the 
opening of the agdal, another celebration marks the departure of most of 
the people and animals. 

Patterns of Interaction 

In principle, all members of the Rhiraya g.oup have the right to graze their 
animals at Oukaimedene once the pasture is opened. It is cleai; however, 
that not everyone exercises this right. To use the agdal, one needs access to 
a campsite with a shelter and a corral for the animals, located near a hay
meadow and a source of drinking water. Although exact population 
figures for the Rhiraya are not available, even conservative estimates 
indicate that no more than 16 percent of the Rhiraya households actually 
have camps at Oukaimedene. The total number of families using the agdal 
is substantially higher than the number of campsites because other 
families place their animals in the care of a neighbor or relative. In 1983, for 
example, all of the families residing in the Oussertak Valley sent some 
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animals to the agdal; those without camps of their own added their 
animals to the herds that their relatives took to camps on the agdal. The 
campsites used by households from the five valleys of the Rhiraya are 
shown in Table 10.1 by valley of origin, with the closest first. 

Several points are worth noting about the relative size and distance 
from the agdal of the various valleys of the Rhiraya tribe. First, families 
from the relatively nearby valleys of Oussertak and Imenane, with 72 
percent of all of the shelters on the agdal, prevail among Rhiraya families 
who actually maintain corrals and shelters there. This is quite understand­
able, since such families face the lowest transport costs for using the agdal. 
Similarly, there seems to be a rough association between proximity to the 
agdal and the likelihood that a family will go to the trouble of maintaining 
a shelter there, doubtless also because of transport costs. However, the 
households from the three villages that send animals to the agdal from the 
most distant valley of Sidi Fars deviate from this rule somewhat by
maintaining a larger presence on the a(aal than their distance from it 
would appear to warrant. 

The existence of a convenient modern road traversing part of the 
distance between the valley of Sidi Fars and Oukaimedene reduces the 
effective distance and associated transport costs for families from Sidi 
Fars. But religious factors also give extra benefits to the Sidi Fars families 
who use the agdal: the fact that they claim to be the servants or direct 
descendants of Saint Sidi Fars gives these households, along with those 
from Oussertak and lfghane (who claim to be protectors of the saint) what 
we can call "senior rights" (extended or full rights) to the agdal. As we will 
see below, they may graze their animals anywhere on the agdal and are 
entitled to stay longer than the families from Imenane or Aft Mizane. 
These extra benefits from using the agdal presumably make its use 
worthwhile even for families who face somewhat higher costs. The claim 
by some families from the valley of Sidi Fars to direct descent from the 
saint, as well as their right to command a "gift" (a payment or a tax) from 
all other Rhiraya households that use the agdal, may also be important in 
reinforcing their rights of access to the agdal. The Oussertak, who live 
closest to the agdal and could conceivably exclude all others from the agdal
if they chose to, legitimize their own access to it by their affiliation with 
Sidi Fars. They are therefore in no position to deny similar access to other 
groups able to claim connections with the saint. 

The various ethnic divisions of the Rhiraya have access to different 
springs and hay meadows. Shelters and corrals are located in proximity to 
these resources in campgrounds or clusters known as azibs. There are 
three main Rhiraya azibs: Dou Fatfira azib (approximately ninety camps),
occupied mostly by households from the valleys of Oussertak and 
Ifghane; Assif nAit Irene azib (approximately seventy camps), occupied 
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TABLE 10.1 
Use of Agdal Camps by Valley of Origin, Rhiraya Households 
(percentages are rounded) 

Valley Number of camps 
Percentage of all 
camps on Agdal 

Percentage of 
households owning camps 

from each valley 

Oussertaka 
Imenane 
lfghanea 
At Mizane 
Sidi Farsab 
Total 

56 
83 
27 
7 

22 
195 

29 
43 
14 
4 

11 
101% 

66 
22 
38 
5 

22c/10d 
16% 

a. Protectors and retainers of Saint Sidi Fars. 
b. Direct descendants of Saint Sidi Fars. 
c. Of households from the three villages in the valley that send animals to the Agdal.
d. Of households from all nine villages in the valley of Sidi Fars. 
SOURCE: Authors. 

primarily by families from Imenane and Alt Mizane; and Imine Taghya 
azib (approximately twenty camps), occupied by herders from Sidi Fars. 
Within each of these larger areas, there are smaller groups of camps 
adjacent to particular hay meadows or watering sites, often occupied by 
people from a single village. 

People from the valleys of Oussertak, Ifghane, and Sidi Fars have 
more extensive rights than those from Imenane and Ait Mizane. Senior 
rights holders are allowed to cut hay in the large meadow just below the 
sacred spring of Sidi Fars and to graze their animals in the well-irrigated 
areas nearby. Junior rights holders (whose rights are limited but not 
necessarily any more recent in origin) must put their campsites above the 
spring and graze their animals in this drier, less-favored, upper zone of the 
watershed. They also leave Oukaimedene soon after the festival that takes 
place on the fifteenth day after the opening of the agdal, after which time 
the senior rights holders may then allow their herds to graze the upland 
areas vacated by the junior rights holders. Shepherds from Oussertak may
stay until snowfall or until the pastures are exhausted. They may also 
return in late February to pasture their sheep in years when the snowfall is 
light. 

These two classes of users disagree with each other over the rules 
concerning the exact time of departure from the agdal. Such disagreements
probably reflect fluctuations in the power of various groups. The senior 
rights holders, claiming to be protectors and descendants of Saint Sidi 
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Fars, argue that the others are required to leave the agdal after the fifteenth 
day-that is, immediately after the closing ceremony-and that the senior 
rights holders generously allow the others to extend their stay for another 
few days until the grass supply runs out. In contrast, the junior rights 
holders argue that there is no difference at all in their rights and that they 
are not expected to leave on the fifteenth day, but that within a few days of 
that time the grass for their herds is exhausted anyway and it makes no 
sense to stay longer. In fact, once a substantial number of people leave the 
agdal, the carmlaraderie and the temporary traveling marketplace for bread 
and supplies .:viporate, and the attraction of remaining on the agdal 
declines even for those who insist that they are entitled to stay. Moreover, 
the grass supply diminishes and the weather becomes more severe. 

Ethnic identity not only creates a hierarchy of rights among users but 
is also important in extending right to new users and denying rights to 
others. Reciprocal arrangements through relatives permit people without 
camps to use the camps of others or to construct a new corral and shelter 
adjacent to those of their kinsmen-as long as the kinsmen or others with 
camps in the same azib do not object. Those with objections can take them 
to the jmaa, the council of people with corrals in a particular azib. 
Wherever there is a collective resource, a council composed of one adult 
male per household that is empowered to enforce the rules and resolve 
conflicts among users can be established. All members of a council are 
theoretically equal, although representatives from rich families usually 
have considerable power. Nonetheless, a learned or articulate representa­
tive from a poor family occasionally can be persuasive and influence 
council decisions. Members nf a community normally oppose the effort 
by an "outsider"-say, a member of a village that has no azib-who 
attempts to construct a camp. The council is also likely to deny permission 
to use water points or to build corrals even to other members of the 
Rhiraya who theoretically have the right to use the agdal. 

Rights to a corral and shelter can be maintained only through regular 
use. In a real sense, the only title one can have to a camp is the historic fact 
that one's family has always come to Oukaimedene and used its corrals 
and shelters. We know that villages that do not currently use the agdal 
used it in the past and possessed corrals and camps there. Informants 
from the villages of Imlil and Aremd in the Alit Mizane Valley could point 
out their former corral sites, though no physical evidence remains. If a 
family fails to use its camp, others slowly pilfer the rocks from the stone 
walls of the unused corrals. The theft is hardly noticeable at first, but the 
corrals may literally disappear in a few years' time. Those who build new 
corrals and encounter no objections can eventually claim that the silent 
compliance of their fellows confers permission. Thus actual use over the 
years determines the ebb and flow of rights to the agdal. 
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Finally, particular and idiosyncratic circumstances have given many 
people rights to corrals that are not located in the azib "belonging" to their 
community or valley. A substantial number of households from the valleys
of Sidi Fars and Imenane have corrals and shelters in the Dou Fatfira azib, 
which is otherwise limited to households from the Oussertak Valley. The 
Dou Fatfira azib is particularly desirable because it is adjacent to the largest 
hay meadow and is close to a modern ski resort that provides some 
temporary winter employment. Some families may have acquired rights
there when the original sites of their camps were leveled to make way for 
the ski resort and ski lift. Other people may have constructed shelters to 
live in while they worked at the resort, expanding these later to include 
corrals. Still others may have "inherited" rights from in-laws. Recently,
however, this proliferation of camps at Dou Fatfira has been stopped.
Although the Oussertak insist that they still have the right to construct 
new corrals there, the Moroccan government has forbidden the construc­
tion of new camps. 

People from other tribes and from communities not possessing azibs in 
the agdalmay still use it by asking or buying permission from a "friend" to 
share the friend's cot ral. Such transactions require approval by the council 
of users. Many people at Oukaimedene have been allowed such reciprocal 
grazing arrangements, but "strangers" are often denied permission and 
asked to leave. The council determines who is able to construct and 
occupy the corrals and azibs, and deals with objections raised by users to 
others' efforts to construct new corrals. The council functions on the basis 
of consensus, and Moroccan government authorities normally will respect 
and enforce a consensual decision. 

Such councils may levy fines and exclude intruders from the agdal, but 
the major sanctions against illegal use of the agdal appear to be super­
natural. Because Saint Sidi Fars or his spirit supposedly watches over the 
pasture, those who violate the rules are expected to become the victims of 
natural disasters and disease. Similarly, the councils at Oukaimedene 
cannot easily alter th. 'undamental rules of use as long as these are 
believed to be the sacred heritage handed down by Saint Sidi Fars. The 
opening and closing dates for the agdal, supposedly set over two centuries 
ago by Sidi Fars, are universally observed and not easily amended. Other 
rules not as closely associated with Sidi Fars are stretched or their very 
existence debated. 

Outcomes and Equity 

As a resource management system, the agdal of Oukaimedene is a 
reasonable success. Even an untrained eye can detect the difference 
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between the quality of pastures at Oukaimedene and pastures beyond the 
agdal's boundaries. Several desirable forage species that exist at Oukai­
medene have disappeared entirely in adjacent valleys. The August open­
ing date appears to ensure that most of the major forage species have time 
to produce seed before they are grazed. 

Yet resource conservation is probably not the main reason for the 
creation of Oukaimedene or other agdals. Equity among various user 
groups was probably the main motivation. Without regulation at Ou­
kaimedene, the people from Oussertak could easily use the resources of 
the whole pasture each year before other groups could get there. Similarly, 
without regulation of grazing by sheep and goats, the meadows would not 
produce hay for cattle. Since virtually all families in the tribe own cattle, 
but the poor generally lack sheep or goats, these constraints on sheep and 
goats actually favor the poorer families. Similarly, since the race to harvest 
hay favors families with large amounts of labor relative to the number of 
cows they possess, the regulations on grazing that maximize hay produc­
tion also protect the poor families, which have the largest numbers of 
people and the smallest numbers of cattle. 

Conclusions 

If everyone with rights to use Oukaimedene were actually to exercise 
them, Oukaimedene would be devoid of vegetation. The survival of the 
agdal is due largely to a combination of technical and social factors. First, 
the agdal's isolation and distance from villages make its use extremely 
costly for shepherds from the Aft Mizane and Sidi Fars valleys, so that 
only large, relatively rich households from these valleys can profit from it. 
As a result, a larger proportion of families from nearby valleys use the 
pasture than of those from distant valleys. In addition to the technical 
prohibitions on use, there are sociopolitical constraints. In order to have 
access to hay and drinking water, a person must either belong to a village 
that has maintained usufruct rights to corrals and campsites, or have a 
relative in such a village. An individual from a village not possessing an 
azib will have difficulty establishing a camp. The problems of group 
membership and the physical characteristics of the agdal serve to limit the 
number of rights holders who actually use the pasture. 

We studied the Oukaimedene agdal in order to understand this 
pasture management institution and its implications for resource conser­
vation in Morocco and elsewhere. The closing of the agdal preserves plant 
cover and protects some desirable forage species. In order to discuss the 
implications of this study for 'esource management in general, we must 
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first describe some of the differences between Oukaimedene and other 
agdals. 

The first reason for the stability at Oukaimedene is the sacred nature 
of the agdal as the land of Saint Sidi Fars. Many Moroccan agdals are 
similarly sacred, but others are primarily secular institutions. In the latter, 
where the rules are entirely in the hands of the community of users, 
attempts to change the rules and conflicts over these attempts frequently 
occur. The poor often try to privatize land suitable for cultivation or hay
production, or the groups that live closest to an agdal may reduce the 
access of more distant users (Bourbouze 1982; Geist and Greg 1984). The 
councils overseeing the use of agdals are consensual bodies that cease to 
operate in the context of nonnegotiable conflicts, which were traditionally 
settled by force of arms, but today invite government intervention. In such 
cases, the state may impose an arbitrary solution that is inevitably
unacceptable to some, freezing a conflict in place without permitting the 
emergence of the new consensus that is essential to the functioning of 
group decision making. 

Another factor that may contribute to the stability of the agdal at 
Oukaimedene is, oddly enough, the presence of a ski resort. The ski 
season coincides with the period when it is impossible to use Oukai­
medene for pasturing, so in one sense skiing is a complementary resource 
use. Conflicts in land use do exist, however: a ski slope may be an 
excellent pasture, but stone corrals and shelters are dangerous obstacles to 
skiers. In addition, there may be conflict over water. Some land that is not 
now subirrigated has peaty soils, indicating that the), were once moist. 
The large well that serves as the water supply for the ski resort may have 
altered the hydrology of the lower part of the agdal and thus reduced the 
size of hay meadows. Thus further expansion of the resort would threaten 
the pastoral users of the agdal and would not necessarily benefit any of 
them.4 

How then does this potential conflict affect the stability of the agdal?
Berber society, as we have seen, is segmentary, made up of tribes that are 
conglomerates of many smaller groups (fractions, sous-fractions, villages,
lineages, and extended households), among which conflict is frequent.
Traditionally, the various components of society were held together by the 
need for allies in case of conflict with other groups. But the arrival of the 
French protectorate at the beginning of the twentieth century reduced 
intergroup conflict-at least at the intertribal level-and thereby reduced 
the social significance of tribes and similar large groups. Supravillage
organizations still have some importance, however, because the bound­
aries of administrative units in rural areas still largely coincide with the 
territory of a tribe or a fraction. Conflict at lower levels, among lineages and 
villages, still continues, so such groups continue to have a high degree of 
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solidarity. In the case of Oukaimedene, tile external threat posed by resort 
development may contribute to the solidarity of those who use tile agdal 
and thus to the agdal's ecological stability. 

The Oukaimedene agdal illustrates some management principles for 
communal pastures. There are many ways to manage a rangeland­
through rest, rotation, deferment, and control over the timing and inten­
sity of grazing. The case of Oukaimedene suggests that deferment is a 
desirable approach. If a pasture is visible to users, and if unfavorable 
weather conditions end the grazing period, it is relatively easy to set 
opening and closing dates. After a deferment period is set, constant 
evaluation of pasture quality is not required, and the rights concerning 
use of the pasture can also be quite flexible. Thus, those without rights 
may use the pasture occasionally, as the Rhiraya will sometimes graze 
lands belonging to other groups. 

A possible barrier to the extension of these traditional institutions for 
resource management is the fragility of the councils that govern them. 
These councils are largely consensual bodies that depend on a certain 
degree of group solidarity. As society changes, Berber groups become 
increasingly differentiated and it becomes difficult for the councils to 
operate, particularly when tile central government claims a superior right 
to decide questions of resource use. Today, an "injured" minority that 
objects to a decision of the council may appeal to government authorities, 
who will sometimes contravene council decisions that are not accepted by 
all, and who will even ignore unanimous decisions that interfere with the 
central government's plans for development. Such intervention can only 
undermine further the legitimacy of local institutions, legitimacy that is 
already a serious problem because the local councils' decisions have no 
legal status and are only advisory. Tile fact that council decisions have no 
official recognition makes it likely that tile councils will be supplanted by 
tile state in regions where economic development is a high priority. If the 
agdal concept is to be used as the basis for rangeland conservation in 
Morocco, the legal status of the agdal councils must be clarified and 
strengthened. 

NOTES 

The order of authorship is alphabetical and does not indicate degree of 
contribution. Field research was begun in the summer of 1983 by Mohamed Mahdi 
under the direction of Abdellah Hammoudi and Jere Gilles and continued till the 
fall of 1986. Beginning in June of 1984, Lloyd Mendes joined the team to conduct 
range and animal husbandry research. Research on the Oukaimedene agdal was in 
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part sponsored by the Small Ruminant Collaborative Research Program, U.S. 
Agency for International Development grant no. DSAN/VII-G-0049. 

1. Eighmv and Ghanem (1982) have called into question the utility of the 
hema system. They imply that the success of efforts in Syria may be due to unique
local conditions. 

2. The origins of tile word agdal are obscure. David Hart (1981) defines an"agudal" (plural, igudlan) as "collective pasture with rigid, fixed opening and 
closing dates." This is normally what is meant when the word agdal is used in the 
anthropological literature. Although this is the sense of the word that is most of 
interest to us here, this is not the only one. Agdal (or agudal) is more often used as a 
verb to denote the exclusion of grazing animals from a piece of pastureland. Geist 
and Gregg (1984) note that during the season when pasturing is permitted on an 
agdal, there is no agdal. A second sense of the word used among traditional agro­
pastoralists of the western and central High Atlas is that of a meadow or a prairie.
In the Rhiraya Valley and in adjacent areas, small private hay meadows are also 
given the name agdal.Thus the word agdalcan be the act of exclusion or a particular
place, and its use in everyday speech seems to combine both of these. 

3. Muslim holy men played an important role in maintaining ihe structure of 
Berber society. Successful ones (saints) founded religious lodges (zaouia) that were 
houses of learning and places of mediation for various Berber groups. These lodges 
were generally located between the territories of tribes or fractions. One way in 
which land could be made open to two conflicting groups was to make it sacred 
land "belonging" to a saint-like the Oukaiaiedene agdal. 

4. The only w;.y thai #hoseusing the agdal might benefit from the expansion
of the resort would be if the site of their coi rals and shelters could be developed for 
the construction of a ski chalet. 
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The Management and Use
 
of Common-Property
 

Resources in
 
Tamil Nadu, India
 

Piers Blaikie, John Harriss, 
and Adam Pain 

Tamil Nadu is the state at the southeastern tip of the Indian peninsula. It is 
traversed from the higher west to the coast by several major river valleys
where the cultivation of irrigated rice predominates. The intervening
plateaus also have some irrigated agriculture, dependent upon wa'ter 
stored in surface reservoirs and groundwater, as well as dry cultivation of 
millets, sorghum, pulses, and oilseeds. Both the valleys and the plateaus
have been relatively intensively cultivaLed over a long historical period.
Common-property resources play some part in agricultural systems
throughout the state, the most important of them being surface water and 
groundwater for irrigation. These have been the object of some other 
recent studies, however, and our research has been focused rather upon
land-based resources: principally fuel, fodder, and grazing, but also 
construction timber, green manure, and a variety of minor forest products
with domestic, craft, or sometimes industrial uses. 

All of these products may be obtained, subject to environmental 
conditions, from one or another of the types of publicly owned land that 
are defined as such by the systems of land and forest administration, and 
sometimes also from private land (see Figure 11.1). The system of land 
administration has its roots in the precolonial period but was further 
developed as a major instrument of British rule, with the objective of 
maximizing the appropriation of land revenue. Thus the "commons" of 
Tamil Nadu are now those lands defined under this system as: (1)porom­
boke, or "lands incapable of cultivation or set apart for public or communal 
purposes" (including, sometimes, public grazing lands), which are not 

247
 



248 Piers Blaikie, John Harrisc, and Adam Pain 

FIGURE 11.1 
Common-Property Resources (CPRs) Mentioned in This Chapter 

GOVERNMENT LAND 

DEPARTMENT CLASSIFICATION 

Green manure 
Reserve forests 

FORESTRY Other forestsL Wood 
(tops & lops) 

DEPARTMENT Revenue forests Woody residues 

Crop residues Fuel -- Socialforestry 

K- Chaff 

Cow dung 

Poromboke land -
Construction &special 

LAND 	 purpose timber 
'assessed waste"'-

REVENUE " 	 -t Edible fruits 

DEPARTMENT "unassessed" 	 Industrial fruilswaste - C o d m n sM ino r 

Condiments forest 

Current fallows 	 &spices products 
Medicinal/

Private land -pharmaceutical 
d products 

- Cropped land 

Browsing materials-. Pasture & 

Private trees 	 Grazing malerials - k 

generally liable for revenue; (2) "waste," which may be either "assessed 
waste" (that is, "cultivable lands which have been left uncultivated, lands 
relinquished by cultivators, and lands bought in by government in revenue 
sales"), or "unassessed waste" (that is, "lands to which no classification or 
assessment has been assigned because they are considered unfit for 
cultivation");' and (3) areas designated under the terms of the forest act as 
either "reserve forests" or "revenue forests." 

Poromboke and assessed and unassessed waste land fall within villagE 
boundaries and are nominally "village lands," while forests are usually 
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outside village limits. None of the lands covered by these official catego­
ries should be encroached upon for settlement or cultivation; if they are, 
then official penalties may be applied. Fuel, fodder, and other products 
available on poromboke and waste lands may be freely collected, except in 
the case of designated trees or bushes (such as palmyra palms or tamarind 
trees), the rights to which are in the control of the local administration and 
are usually auctioned annually. These products may also be available from 
designated forests, in which case rights to collect or cut are under the 
control of the forest department of the state governme t. In addition, fuel 
and fodder may sometimes be obtained quite freely from private land, 
where there are generally accepted common rights, for example, to dig up 
the stumps and roots of harvested plants for fuel, to graze animals after 
harvest, or to cut grass from field edges. 

There is a problem in clearly labeling the various resources available 
and the exact property rights attached to each. Poromboke and waste land, 
for example, are designated as village land and, as such, would seem to be 
land on which the resources are common property. In many cases, 
however, poromboke and waste land are used by persons outside the village 
too, particularly when they are in large tracts or abut roads or other 
settlements, in which case they are "open-access" resources. But in the 
majority of cases, users of the poromboke and waste lands close by a village 
tend to be the villagers themselves. Also, within any one territory, a 
variety of property rights are attached to specific resources, as Figure 11.1 
makes plain. A sandalwood tree in a reserved forest, for example, is 
treated as state property, while the grass around it is a common-property 
resource for which users pay the state. Thus the unambiguous label is 
threatened by "illegal" use. At what point does poaching turn state 
property into an open-access resource? 

Official data on the areas of land covered by these official categories 
give us a measure, though an imprecise one, of the availability of 
commons in different parts ol' the state, and of the extent to which they are 
being depleted. The official land utilization data, shown in Table 11.1, give 

TABLE 11.1 
Changes in Land-Use Patterns Relevant to Common-Property 
Resources, Tamil Nadu, 1961-1962, 1969-1970, and 1981-1982 
(percentage of geographical area) 

Forest Culturable waste Permanent pasture 

Year 61/62 69/70 81/82 61/62 69/70 81/82 61/62 69/70 81/82 
Percentage 14.5 15.5 15.6 5.3 4.1 2.6 2.8 1.7 1.2 

SouRcE: Government of Tamil Nadu, Ministry of Agriculture, Season and Cn)lp Reports. 
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only an imprecise measure because the categories employed may lunip
together both public and private land. It is fair to assume, however, that 
the major share of the areas of "forest," "culturable waste" (the sum of 
assessed and unassessed waste), and "permanent pasture" shown in the 
data is under public ownership, and that any changes in extent that are 
recorded are likely to include changes in this "public" area. These figures 
suggest, then, that while the forest area has remained constant over the 
last twenty-one years, the areas of culturable waste and of permanent 
pasture have undergone a general, steady decline. 

Field investigations at the village level show that there is a good deal of 
diversity in the importance of common-property resources (CPRs) in the 
economy. But it seems that we may broadly distinguish in terms of both 
area and poter al benefits between "CPR-limited" and "CPR-dependent" 
villages. In villages in areas of old, established, and quite intensive 
cultivation, CPRs may in fact be of rather marginal importance, where 
there is no frontier of "waste" land that can be encroached upon for 
cultivation-apart perhaps from limited areas of tank foreshores (gently
sloping land at the edge of an irrigation tank, exposed during the dry
season). Cattle are largely stall-fed with crop residues and even purchased 
feeds, and grazing on public or common lands is of secondary impor­
tance; fuel includes dung cakes made from the manure of privately owned 
cattle, thorn bush twigs cut on privately owned land, and even purchased
firewood (only very poor people collect fuel on poromboke land). Soil 
fertility depends upon purchased inorganic fertilizers, and even organic 
manures are purchased from outside; few, if any, minor products supply 
food or raw materials, apart from the roots of some cacti that are famine 
food. These can be termed CPR-limited villages. 

In contrast with these circumstances are those of villages in more 
marginal environments such as the hilly areas of Dharmapuri and Salem 
districts and in the western areas of the state. Here, a "frontier" of waste 
still exists and offers livelihood possibilities even for poor people. Fuel and 
fodder are extensively obtained from the commons by all classes of 
people, and soil fertility may be closely bound up with the numbers of 
livestock that can be maintained. These CPR-dependent villages are often 
situated in the west of the state, where forest still covers a significant 
percentage of the land area. 

Physical and Technical Attributes 

Tamil Nadu has a wide range of vegetative formations reflecting a 
diversity of rainfall patterns. This vegetation provides the productive base 
for CPRs. Although the area of natural vegetation has decreased both 
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quantitatively and qualitatively, the government of Tamil Nadu had listed 
1,219 species in the area in 1983, the majority of which are used for one 
purpose or another (for a detailed list, see Blaikie, Harriss, and Pain 1985). 

The physical and technical qualities of these CPRs can be considered 
in terms of their jointness of supply, excludability, and indivisibility (see 
Oakerson in Chapter 3 of this book). We will discuss them under the two 
broad headings of timber and fuel, on the one hand, and grazing 
resources, on the other (although for many purposes there is no need to 
distinguish between them). With regard to jointness of supply of these 
CPRs, clearly they all can be used by a number of people simultaneously, 
and that use can subtract from the per capita benefit. There are important 
methodological issues here, however, since use is not necessarily harmful 
to productivity. There is evidence, in fact, that under certain circum­
stances limited degradation of, for example, climax to secondary vegeta­
tion can actually lead to enhancement of productivity. Indeed, continued 
use of many biological resources is the key to sustained productivity. 

Data on the production and productivity of CPRs is very scarce. 
Livestock, for example, obtain fodder supplies from crop residues, graz­
ing on village common lands (poromboke and tank foreshores) and from 
browsing in reserved forests. The relative importance of these various 
sources is quite variable over space and time, and the intensification of rice 
production has evidently alleviated problems of fodder supply in some 
areas. Nevertheless, fodder and browse resources from forests constitute a 
major source of supply for cattle in western Tamil Nadu, but (as with fuel 
species) data on natural browse species, on actual and potential produc­
tivity, and on carrying capacity of browse areas are almost entirely absent. 
Thus, precise statements on actual or potential supply and benefits cannot 
be made. If we knew the sustainable yield of browse species, we could 
make a determination of what the grazing limits could be. In that case, 
however, one would have to accept a trade-off between fodder and fuel 
supplies, since maximizing the one would reduce production of the other. 

The excludability of CPRs is an issue that is constantly at the center of 
contradiction between the rural population and government departments. 
It is physically feasible to fence off forests, but also very expensive. It is 
estimated thai fencing social forestry plantations doubles the costs of 
establishment (Karnataka State Forestry Department, pers. comm. 1985). 
In addition, fences are difficult to guard and are easily cut. It is extremely 
difficult to guard and to exclude users from small forests entirely sur­
rounded by rural populations. For poromnboke land and other major grazing 
resources, exclusion of nonloca~s (those from outside the village) might be 
quite easy through recognition. In practice, however, little effort is made 
to exclude outsiders from village poromboke. If a village decided to stint on 
the poromboke land, it would be fairly easy for people to identify free riders 
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although not necessarily to exclude them, since effective exclusion is a 
matter of political power as well as of the physical characteristics of the 
CPR itself. This point underlines the difficulty of clearly labeling the type 
of property rights attached to each resource. 

There is another aspect of excludability that depends upon the 
location of the CPR in relation to potential users. The friction of distance 
derives from relative location and not from the technical attributes of the 
CPR, but it is an important aspect. Development of the road system even 
to the remote parts of Tamil Nadu has opened up many forest products to 
commercial pressures. Pappanaickenpatti (a village in Salem district) has 
developed a substantial local export industry in green manure for paddy
and in curry leaves from the curry leaf plant (Murrayakoenigi); the former 
is transported to the Salem district, the latter to the markets of Madras 
over 100 miles away. The new road to the village laid in the last decade has 
made this business possible, and has made most CPRs in Tamil Nadu 
accessible to commercial exploitation. 

The physical attributes to CPRs in Tamil Nadu can be summarized, 
therefore, as broadly accessible and nonexcludable, subject to relatively
high subtractibility and divisibility, and with a clear set of boundaries. 

Decision-Making Arrangements 

Decision-making arrangements regulating the use of CPRs in Tamil Nadu 
have these characteristics: first, the development of institutions for collec­
tive choice within the groups involved with these commons is very
restricted indeed; second, there is extensive bureaucratic control under 
rules that are partial and often unclear, and that leave a great deal to the 
discretion of field officers in matters of enforcement; and third, following
from these features, the arrangements are highly susceptible to manipula­
tion by those with local power. 

Conditions of Collective Choice 

Few local institutions regulate choices over the use of CPRs in Tamil Nadu. 
In some instances, purely local, community-level councils, committees, or 
informal groups, such as those described by R. Chambers (1977), in North 
Arcot district, act to regulate surface irrigation. A tradition of kudi­
inaranut, or locally organized collective work in the maintenance of 
irrigation structures, can also be found to a limited extent in some parts
(Harriss 1982, 72-76). But these instances are exceptional and they relate 
to irrigation water. We know of no such institutions or arrangements for 
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the management of the resources of poromboke and designated waste lands 
or of forests. 

Tamil Nadu, like other Indian states, has a history of local institutions 
(panchayats) with juridical powers (for the resolution of disputes) and 
executive authority (for decisions over certain matters in the public realm,
such as temple affairs and village religious ceremonies). (We refer here to 
village and caste panchayats rather than to the officially constituted 
panchayat, the lowest level of organization in the system of democratic local 
government adopted in India in the 1950s and 1960s.) The panchayatsstill 
exist (see Harriss 1982, 227-33), but there is little, if any, evidence that they
have been instruments for the management of resources such as waste 
land and forest, at least over the last 200 years. They may be used,
however, to resolve disputes such overas those arising from quarrels 
grazing. 

The effectiveness of such local dispute resolution and decision mak­
ing depends upon local power structures, in which the dominance that is 
exercised by a particular caste group and the capacity of that caste group
for taking collective action, are factors of crucial importance. In circum­
stances where dominance is disputed among different groups or where 
the dominant caste group is itself divided by strong factional rivalries, 
collective action may be compromised. G. Djurfeldt and S. Lindberg (1975,
125) record an instance of effective action by locally dominant cultivators 
to prevent encroachment on poromboke lands used for grazing, while P Hill 
(1982, 131) documents a case in which common grazing lands have been 
encroached upon by richer households. What happens to common lands 
in a particular village area is likeiy to depend upon the specific interests 
and politics of richer and more powerful people. Such effective choice as 
exists with regard to CPRs in the highly stratified rural society of Tamil 
Nadu is unlikely to involve the entire village population. It will involve the 
richer, more powerful households and will usually reflect their interests. 
The mass of rural people may or may not derive some benefit from their 
action.2 

The official panchayats have assumed some responsibility for the 
management of some CPRs. Palmyra and tamarind trees, growing on tank 
bunds (containing banks) or at roadsides, thorn bushes used as fuel, and 
certain green manure plants all are treated as public property. Rights to 
the use of these plants were handed over to the village panchayats, which 
in turn auctioned them and put the money earned into panchtayatfunds. 
Though the village panchayatshave been in abeyance in Tamil Nadu since 
1975, it is still said by villagers and by officials that the panchayatcontrols 
the use of these resources. At present, in practice, use rights are auctioned 
by a local official and the proceeds go into official coffers. It is significant,
though, that the panchayatshould still be referred to: there is a strong belief 
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in the power and endurance of popular institutions of local self­
government even when these institutions no longer exist. This belief 
perhaps helps to legitimate state interventions. Under both the village 
panchayats and the current arrangements, there is evidence that relatively 
wealthy or powerful people have been able to obtain rights to CPR 
produce at very low rates in auctions, and to sell this produce for a 
substantial profit. 

In sum, the use of CPRs consisting of fuel, fodder, and other produce 
from poromboke, waste, and forest lands is subject to a high degree of 
personal discretion-and individuals are generally able to act on the basis 
of personal discretion in matters of common concern. This discretion, 
however, is limited mainly by bureaucratically enforced controls that can 
be manipulated, to one degree or another, by each individual who 
encounters them. Fieldwork showed a number of corroborated accounts of 
bribery: bribes are considered necessary when users want to gain access 
to resources to which the state has laid claim, or when they need to 
extricate themselves from the consequences of being caught. There were 
reported to be considerable variations between individual officials at all 
levels, however, as well as between the way in which the administration 
operated at the village, district, and state levels. 

Individuals adversely affected by others may turn to local, unofficial 
panchayats to adjudicate disputes, or they may find remedies through the 
law and the local bureaucracy. All these institutions are susceptible to 
influence by those holding local power. In any event, the extent to which 
collective decisions are taken at all is very restricted, and both this and the 
degree to which such decisions are binding depend upon the local power 
structure, especially on the politics of the dominant caste. Powerful 
individuals both in the village and in the bureaucracy have extensive 
powers of veto. 

OperationalRules 

In circumstances such as those just described, the operational rules 
affecting CPR use exist on two levels. On the one hand, bureaucratic rules 
regulate access to and use of poromboke and waste lands and their products; 
these are enforced by the revenue department while rules regarding 
officially designated forests are enforced by the forest department. The 
former include a scale of fines that should be leid in cases of cultivation 
of poromboke; the latter, such rules as giving righ,, to collect fallen wood, 
but not to cut standing trees. 

On the other hand, informal rules arise from the nature of the local 
power structure and the interactions of people with the bureaucracy. Thus 
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the revenue and forest departments are empowered to enforce rules that,
in principle, prevent partitioning of CPRs and establish strong boundary
lines. Local officials of the revenue department should prevent encroach­
ment upon the poromboke lands ar.d regukate the use of designated waste,
while forest officers should cont-,ol access to the forests. In practice, these 
rules can be bent syster dtically in favor of the relatively rich and 
powerful, for whom. the fines imposed by the bureaucracy or the bribes 
paid to !ocal ofticials for turning a blind eye on infringements may be 
treated as acceptable "costs of production." Fo, the officials concerned, on 
the other hand, these payments are part of a kind of bureaucratic rent. 

External Arrangements 

Our account thus far has emphasized the crucial importance of external 
arrangements in decision making over CPRs in Tamil Nadu. The com­
mons is actually defined by bureaucratic categorization of land as poron­
boke, or as "waste," or as "forest" (which is then really "state" land and not 
local "commons"); its boundaries are defined bureaucratically and may or 
may not correspond to a division based upon vegetational zoning. Rules 
about access and use are laid down in the standing orders of the 
departments concerned. 

The arrangements in force are mainly bureaucratic, with both highly
centralized rule making and, in practice, a great deal of discretion for field 
officers, given the extreme difficulty of supervising their activity very
closely. Petty corruption is endemic. But there are also arrangements at 
other levels, as, for example, with the recent establishment of village social 
forestry committees that supposedly encourage participation in the man­
agement of social forestry plantations. These committees have only been 
in existence for a few years, and it is still difficult to assess their impact.
The limited information we have suggests that they are often "paper"
organizations characterized by indifference and ignorance on the part of
the majority of their members. There is no reason to suppose that they will 
be any more effective as instruments of participation and collective 
decision making than are the village panchayats.Their power to make rules 
is seriously limited. The forestry department can and does coerce vil­
lagers to accept social forestry projects on their foreshores (Centre for 
Research, Extension and IRD 1984). The village-level social forestry
worker is responsible to the forestry department and not the village; the 
department selects the species to be planted and the dates when cutting is 
permitted, and the produce is auctioned off at its wish. Thus the villagers
cannot choose who will use the CPRs or decide upon how the products 
will be used. 
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Conclusion 

In this sphere, as in others in south Indian villages, it seems that the long­
standing attempt by the state to exercise close supervision over land use 
has actively discouraged collective choice and action at the local level (on 
this in general, see Washbrook 1976). Utilization of CPRs such as fodder 
and fuel is in principle extensively controlled by the local officials of 
several government departments. In practice, the system is subject to 
manipulation by those with local power and generally works in their favor. 

Patterns of Interaction 

The foregoing account of decision-making arrangements for the manage­
ment of CPRs implies that the consequent patterns of interaction are of two 
types: those between people and the state with its various functionaries; 
and those among people who themselves use the CPRs in the village. 
Since collective choice in the management of CPRs has been reduced to a 
minimum, the dominant set of interactions concerns the direct users and 
the state or, more specifically, tile state land revenue and forestry 
departments. 

Although these two sets of interactions are distinct, they are often 
closely related in the way CPRs are actually used. Any group of would-be 
users o . PRs is heterogeneous in its economic, social, and political 
resources. Users usually compete for CPRs, and competition among 
individual households for CPRs is encouraged by the lack of institutions at 
the local level (or any other level) to manage the commons in a cooperative 
way. Each household thus competes against the others and against the 
state, and in this interaction the notion of access is crucial. 

Access to CPRs has many dimensions. It implies that the would-be 
user has sufficient labor to use the resource (this is particularly important 
for fuel collection and grazing). It also implies that the potential user has 
spatial proximity to the resource and either the funds to purchase access 
from state officials (the payment of bureaucratic rent) or sufficient political 
power and coercion to gain access without paying. Such power usually is 
the result of land ownership and facilitates dealing with official regula­
tions over CPRs and with other competing households who are also direct 
users of the CPR. Thus, the users' access position largely determines their 
choice of strategy to obtain CPRs, and therefore the pattern of interactions 
among users themselves, and between users and the state. 

The first and most common interaction between users and the state is 
the "legitimate" use of CPRs. This involves the removal of dead wood from 
both revenue and rcserved forests, which is permitted for certain forests 
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by official regulations. In addition, tribal peoples are given special 
dispensation to graze sheep and cattle (but not goats) in reserved forests. 
Others pay grazing fees, and there is no restriction on the number of cattle 
to be grazed. Stcck may graze on waste and porombok' lands. As we shall 
see in the next section, the outcome of legitimate use of CPRs alone 
(leaving aside the "illegitimate" use to be discussed below) has led to 
extreme pressure on some CPRs, notably grazing land and in some places 
fuel and construction timber (on the situation in India generally with 
regard to this point, refer to Government of India 1984). It is not the central 
contention of this chapter that the illegal use of CPRs is necessarily the 
main culprit in the physical decline of many of them, although illegal 
action certainly is an additional use of CPRs and, as such, contributes to 
their overuse. Illegal use also highlights the contradiction between would­
be users and the state (which makes most of the rules). 

Patterns of interaction involving illegal use of CPRs are of two major 
types: (1) instances when the illegal use constitutes overuse or overextrac­
tion by an individual of a common resource over and above the limits set 
by the state; and (2) cases when the illegal use involves a theft of state 
property (such as sandalwood). The two major resources that are most 
often overextracted are fuelwood and grazing land for goats, both of 
which are found on revenue and reserved forests. Those who collect 
fodder and fuelwood are frequently caught by forest guards; if the wood 
they have collected is found 'o have been cut green, the guards will 
impound their sickles. A fine of Rs. 5 is common in such circumstances. 

The case of theft of state property of timbers (such as sandalwood) is 
of a different order, since it is so valuable (up to about U.S. $10 per kilo of 
grade one timber) that it has long since ceased to be a CPR; rather, it is a 
much-prized commodity to which the state has laid claim. A few private 
individuals, often backed by considerable capital and equipment, do 
mount raids on these trees. The revenue collected by the forest department 
from this source is so much greater than from all others in certain forest 
divisions in western Tamil Nadu that much of the resources of staff and 
transport are committed to protect and harvest sandalwood. This un­
doubtedly diverts personnel from guarding less valuable resources such 
as small wood for fuel and species used for construction purposes. 

Bamboo is not such a severe case, although it is valuable enough 
commercially to provide the forest department with considerable revenue. 
It is also used by local artisans for weaving winnowing fans and mats, so 
that forest guards often fine artisans not only at the site but also when they 
attempt to sell the finished product at the market. 

It is difficult to assess how much of the fines levied by forest guards 
finds its way to the official revenues of the department, and how much is 
appropriated by employees as "bureaucratic rent." But widely corroborated 
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accounts of bribery abound. Villagers informally arrange an annual bribe 
to local forest guards to facilitate the grazing of goats, for example, by a 
capitation "fee" of about Rs. 5 per goat-owning family (which in one 
village provided a sum of some Rs. 600, or U.S. $50, handed over 
annually). Similarly, artisans using bamboo arrange an annual bribe. In 
one village, the collection of green manure from the more productive 
reserve forests attracts a standardized charge of Rs. 80 of which Rs. 36 is 
an unreceipted fine to forest guards. The forest guards (and perhaps 
forest rangers, too) have an informal organization for dividing this rent 
among themselves and for collecting it in a variety of ways. One tribal 
village, well endowed with reserve forest, has forest guards who arrive 
two or three times a year with a truck, make a spot check on fuelwood 
stocks of households, and confiscate and remove any timber that they 
bclicvr was cut green. The value of a truckload is estimated to be at least 
Rs. 1,000. 

The other main type of interaction between state and user is the 
privatization of CPRs through encroachment. Successful encroachment on 
poromboke and other common lands (such as uncultivated waste lands) 
depends upon the access position of the individual encroacher, with 
regard both to other villagers and to the bureaucracy of the land revenue 
department. Individuals of widely differing access positions encroach 
upon poronmboke land. Landless and near-landless households are perhaps 
the most numerous, but their position is threatened by powerful "big­
men" and speculators from outside the village who employ strong-arm 
tactics to evict less powerful people. Sometimes, indeed, they use the law 
to have them removed and then evade the law themselves through bribery 
to take over the land and register it in their own names. Such was the case 
in Pappanaikenpatti, where the village munsif (headman) had evicted 
tribal encroachers from land to which he subsequently gained title right 
(patta). There is therefore a long-drawn-out process of de facto occupation 
of poromboke land, including annual fines for illegal privatization that may 
go on for many years, and finally change of revenue classification to patta 
land. Revenue records, then, inevitably lag behind the true extent of 
encroachment. Encroachment clearly has been going on for a very long 
time, so that opportunities for further encroachment are generally limited. 
Local revenue records show that most of the encroachment takes place on 
land designated as porombok,, cultivable waste, permanent pastures, and 
other grazing lands, and only to a very limited extent on land under the 
jurisdiction of the forest department. 

Turning to the interactions among individuals in the use of CPRs, it 
will by now be plain that there is very little cooperation in the manage­
ment of commons that have been taken over by the state. Competition 
rather than free riding is the dominant relationship in CPR use. The 
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intensity of competition among users is a function of the supply of CPRs 
and the demand for them, on the one hand, and of the lack of legitimacy of 
the rules governing the resources, on the other. The state makes the rules 
but enforces them arbitrarily (from the local users' point of view), so that 
their legitimacy is low. 

To summarize the principal patterns of interaction: the chief actors are 
users and state functionaries, backed by the law that, in official terms, 
clearly demarcates and sanctions categories of rights and restrictions. The 
arena of local management and interaction is thereby drastically limited, 
and is characterized by individualistic patterns of use and competition 
among users who have differing qualifications for gaining access. 

Outcomes 

Political Economy 

The outcomes of the political economy of Tamil Nadu can be summarized 
in seven major points as shown in the following discussion. 

It will already be clear that the state has taken control of virtually all 
lands on which common-property resources are to be found. The social 
forestry program, as it is currently conceived, is merely an extension of 
the state's control and a further restriction upon the use of common­
property resources. At the local level, too, no institutions take a major 
part in managing these resources. In sum: 

1. The state seeks to regulate most CPRs in Tamil Nadu. 
The outcome of CPR management ir Tamil Nadu cannot be analyzed 

properly without reference to changes in the ownership and productivity 
of private-property resources (PPRs). Here there has been a steady 
reduction in the average size of landholdings, and a considerable degree 
of differentiation among rural households has existed for a long time. 
Some farmers have managed to increase both the size and productivity of 
their farms; others have been reduced to the status of either landless 
laborers or submarginal farmers and have been pushed onto the economic 
fringes of culti'ation. Their situation sometimes finds spatial expression in 
that they illegally squat on poromboke land and barren wastes, and may be 
forced to cut and sell firewood to eke out a living. These people are also 
marginalized in the sense that they cannot usually invest in productive 
assets and so tend to lose land to more adventurous, unscrupulous, and 
wealthy people. For the most part, encroachment on CPRs is the result of 
population pressure within a society with a highly skewed distribution of 
power. The exception is encroached-on land that is irrigable and attracts 
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speculative purchase by wealthier people. Greatly increased pressure on 
CPRs has led to rising costs to users whose travel and collective time have 
increased; users may also be paying more for bribes and fines. 

Other changes in PPRs also affect the use of CPRs, these come about 
as a result of irrigation. When an extra one or two crops a year are 
produced, crop residues for feeding livestock arid for fuel are more 
plentiful. In Tamil Nadu, the double-cropped area has generally in­
creased, especially as a result of the expansion of groundwater irrigation
(see the data in Kurien 1980). At the same time, paddy cultivation may 
create a demand for green manure, which is usually obtained from forests 
where these are accessible. Thus: 

2. Marginalizationof poorer rural people has led to increased use of CPRs 
and encroachment on them through illegal squatting. 

3. Increases in irrigatedarea have tended to ease the shortageof pastureson 
common land, but may also have increased the demand for green manure, 
particularly near forests. 

In the areas of Tamil Nadu that were studied, there is a notable 
exception to an encroachment pattern that seems widespread throughout
India, namely, the unauthorized collection of fuelwood. There is little 
evidence of a serious shortage of ftel in Tamil Nadu. There are at least 
three reasons for this. First, there are a fair number of woody residues 
from tree crops (for example palmyra and coconut palm), and annual 
crops (such as cotton, cassava, and sorghum) that are not readily recycl.
able through the agricultural system via composting, but that are still 
suitable for burning as fuel. Second, there is not an appreciable cold 
season (as in central or northern India). Third, opportunistic thorn bushes 
(such as various species of Lantana) grow rapidly and freely on poromboke
land on roadsides, tank foreshores, and elsewhere, and provide an 
adequate source of fuel in many areas. In eastern districts, Prosopisjulifloya
provides fuel, since it is rarely browsed by goats, and it both coppices well 
and grows fast. This finding is different from that of N. S. Jodha (1987),
who found quite acute shortages of fuel in the drier areas of western India, 
where dung is burned as a substitute for wood. In Tamil Nadu, dung is 
burned in areas far from any available forest but not universally. Thus, we 
may summarize our fourth outcome: 

4. There is not yet a widespread nor severe shortage of combustible fuel. 
Increased pressure on grazing is undoubtedly severe, however, and is 

reflected in reduced numbers of livestock (see Table 11.2). The views of 
individual owners of cattle, buffalo, and small stock also support this 
view. The extension of government-sponsored social forestry onto tank 
foreshores clearly exacerbates the pressure on remaining land. Thus: 

5. There is severe Pressureon grazing land, andthis is partly associatedwith 
a decline in the numbers of cattle. 
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TABLE U.2 
Changes in Livestock Population, Tamil Nadu, 1961-1982 

% change 
1961 1974 1982 1961-1982 

Buffalo 2,594,271 2,853,252 3,212,224 + 23 
Bovines 13,420,174 10,572,378 10,365,500 - 23 
Sheep 7,159,956 6,392,821 5,536,514 - 23 
Goats 3,428,847 3,954,477 5,246,192 + 53 
Total 26,603,248 23,772,928 24,360,430 - 8 

SouRCE: Government of India, Census of India, 1961, 1971, 1982 (provisional). 

Other forest products both for commercial exploitation and for subsistence 
have also become scarce or unavailable altogether. Exploitation of those 
that have commercial possibilities (such as gall nuts and curry leaves) has 
increasingly been organized by contractors who have successfully bid for 
the rights sold by the forestry or the land revenue department. Medicinal 
herbs, wild roots, honey, and relishes have long since disappeared from 
both the forests and the minds of those who use the forest (curry leaves 
are the one exception here). Thus: 

6. Most minor forest products have ceased to be CPRs, either because they 
have been overused to tile point of extinction or because they have been commer­
cialized and taken out of the realm of CPRs for local use. 

Turning now to the overall extent of land on which CPRs are or were 
exploited, we can see from Table 11.1 that encroachment onto poromboke 
land and unassessed and assessed waste land has reduced the area of 
common land to a very small proportion of the whole. While the remain­
ing poromboke and waste land is dwarfed by land held in reserve and 
revenue forests, it remains the only land that could conceivably be 
managed by a committee of users. Thus: 

7. The area of village lands from which CPRs are obtained has been 
diminishingover a long period, and has left very little common land under the 
control of the village. 

Environment 

It is difficult to be precise about the efficiency of use of CPRs in Tamil 
Nadu because of the general dearth of accurate physical information on 
their potential and actual levels of productivity. Further, if one considers 
the interactions among different CPR products, such as browse or grazing 
and fuel, obtained from the same common lands, data on how produc­
tivity of the one will affect productivity of the other do not exist. 
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Statements of biological efficiency that concern themselves solely with 
aggregate productivity or vegetative material are meaningless without 
recourse to exact information on human needs and on whether in fact fuel 
or grazing products are or should be more significant. This is not to 
suggest, of course, that there is no compatibility of use among different 
CPR products. But one must recognize the limitations of simply using 
physical data in a vacuum. 

Verbal reports and some physical evidence do suggest that overall 
usage rates of CPRs has led to a depletion of resources. Productivity has 
actually increased in one case where tank foreshores were planted with 
Acacia nilotica (babul) under social forestry schemes; this has not neces­
sarily enhanced common benefits, however. 

There are differences among villages in the higher west of Tamil Nadu 
and those on the eastern plain. The Kalrayan Hills in Salem district 
surrounding the village of Pappanaickenpatti still support a diversity of 
flora in a well-structured community, which hardly indicates severe 
environmental pressure (see the detailed analysis in Blaikie, Harriss, and 
Pain 1985). In the neighboring district of Dharmapuri on the common 
lands of Arakasanahalli, this vegetation cover is largely gone and the 
lands are covered by the opportunistic Lantana species and thickets of 
heavily coppiced Albizia aniara. But despite the fact that the vegetation is 
degraded, the village does not suffer from problems of fuel supply. On the 
other hand, in Dusi, a predominantly paddy village in North Arcot 
district, the remaining 21.56 acres of common grazing lands support no 
standing timber, and although there is full grass cover, the species
composition is such that productivity is low and little benefit is derived by 
anyone using these lands or grazing. But the fuel situation in Dusi has 
actually improved over the last decade with the spread of the thorn bush P 
juliflora, and the village is almost self-sufficient in its fuel requirements.

In general, production from village grazing lands is minimal, but this 
has probably been the case for some decades. There is no doubt that many
of the forests and their various products are degraded or exploited beyond
their natural rate of sustainability, and the overexploitation of bamboo has 
been well documented. 

Livelihoods 

CPRs are of varying importance as sources of food, fodder, fuel, manure, 
and minor products; these products, in turn, are the basis for livelihoods 
in villages in different parts of Tamil Nadu (see our earlier remarks on 
"CPR-limited" and "CPR-dependent" villages). The bureaucratic regula­
tion of CPRs is of particular concern in CPR-dependent villages, for this 
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regulation is often subject to manipulation by local power to the disadvan­
tage of poorer people. 

But in both CPR-dependent and CPR-limited village economies, CPRs 
present livelihood opportunities that are either not pursued or that are 
inefficiently pursued from the point of view of poor people's welfare. In 
the latter category, we would include the current use of tank beds and 
foreshores for so-called social forestry projects; there is often no benefit at 
all to local people and particularly none to the rural poor, given that they
find neither employment nor resources of use to them in the social forestry
plantations. In the former category, we would include the possible uses of 
marginal lands (classified as waste) for forestry conducted by poor people 
for their own benefit. 

Clearly, the mobilization of opportunities like these is subject to 
difficulties that should not be underestimated. These are circumstances in 
which the powerful and wealthy have been able to take advantage
systematically of the confusing layering of rights and enforcement, so that 
considerable inequalities in access to common resources has resulted. Any
fresh interventions by the state are likely to be susceptible to manipulation
by local power holders. The point is thai opportunities for the proeuction
of livelihoods do still exist, and that the means for exploring them are not 
available under the current system of management by a bureaucracy 
imbued with an ethic of regulation and control. 

NOTES 

The research on which this chapter is based was essentially of an exploration

kind. The authors undertook field research together in the state of Tamil Nadu in

September 1984, 
 when they collected secondary data and made studies of six

villages, three of them in an area of intensive irrigated agriculture in the North

Arcot district. Thereafter, Adam Pain undertook an additional six weeks of field
work, including some ecological analysis, in the same villages. 

1. These definitions are quoted from Sundararaja 1933. 
2. Wade (1988) makes this point with regard to some villages in Andhra

Pradesh that display an unusual degree of corporateness. The councils in these
villages, with their common funds-used to pay the field guards and common
irrigatc-s whom they employ-are essentially institutions of the dominant Reddy
caste community. It may be that in this case low-c- r landless people do derive
benefits from the existence of these institutions because of the higher levels of
economic activity that they aie instrumental in bringing about. But poor and low­
ranking people are not participants in the institutions. Wade's study describes
institutions concerned with collective choice that are certainly unusual in India, 
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and his account in the end emphasizes just how exceptional the circumstances are 
that seem to explain the existence of corporate activity in this case. 
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Where Do We Go 
from Here? 

Implications for the 
Research Agenda 

David Feeny 

The Annapolis conference in 1985 was both symbolic of and instrumental
in the advancement and consolidation of our analytical and empirical
knowledge of the issues surrounding the development, evolution, perfor­
mance, and survival of institutional arrangements for the management of 
common-property resources. A number of prominent works on common 
property and collective action have been published since the mid-1980s.'
These and other works provide syntheses and interpretations of the results
of the renewed research interest in the commons. Quite naturally and
appropriately these works focus on assessments of what has been learned,
how the issues should be analyzed and understood, identification of
important hypotheses for testing, and what the next steps in the research 
agenda should be. Daniel Bromley in Chapter 1 and Elinor Ostrom in
Chapter 13 of this book provide additional important assessments. 

The focus in this paper is instead on methodology. In addition to
identifying important topics and hypotheses, recent work on the com­
mons also provides an important set of implications concerning the meansby which additional research should be conducted. These implications,
which apply to a wide variety of theoretical approaches, will be discussed 
in this chapter.

The chapter is written from two perspectives. First, it is concerned
with the methodologies used by the scholarly community for describing
and understanding common-property resources and their management.
Second, it considers methodologies for the generation of knowledge for 
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direct use in the formulation of policy. These two processes overlap and 
interact. 

Research is needed both to formulate hypotheses and to subject them 
to a variety of tests. The results of inquiry will contribute to intellectual 
development in a number of areas including theories of collective action, 
social choice, and an understanding of human societies, especially in the 
setting of less-developed countries. Improved social science knowledge in 
the field of institutional analysis has the potential to improve institutional 
design. One model of policy intervention requires an understanding of 
how things work as a prerequisite to informed and productive interven­
tions to affect performance. Although there are other viable approaches to 
policy formulation, improved institutional design has been a long-run 
goal of much of the recent inquiry on the management of common­
property resources. 

The Annapolis conference was organized around the presentation and 
discussion of a diverse set of high-quality case studies of common­
property resource management. The cases represented a variety of re­
source types and regions and, in order to capture the synergy of a 
comparative approach, were presented in a common taxonomic frame­
work (see Oakerson in Chapter 3 of this book). Similarly, most of the other 
recent contributions to the literature on the commons have been case 
studies, collections of case studies, or comparative collections of case 
studies. Given the prominence of these approaches it is important to 
explore the methodological advantages and disadvantages of case-study 
and other approaches for future research. To provide an overview, a 
number of studies dealing with the management of common-property 
resources or closely related issues have been arbitrarily classified by study 
design (see Table 12.1). Although the table divides studies according to 
their major purposes, in fact virtually all studies contain elements of each 
major purpose. The distinction between retrospective and prospective 
refers to whether the data were collected after the event or as events 
unfolded. 'he intent in Table 12.1 is not to provide an exhaustive list of 
examples. Instead the intent is only to provide an illustration of each type 
of study design. The advantages and disadvantages of each approach will 
be discussed. 

Case-Study Approaches 

Studies of common-property resource management by social scientists, 
historians, biologists, and human ecologists have largely relied upon 
natural experiments to generate observations about the behavior of natural 



TABLE 12.1 

Examples of Studies on the Management of Common-Property Resources, Classified by Research Design 

Case-study approach 
Primary purpose 
of study 

Retrospective data collection 
Single case Comparative 

Prospective 
Single case 

data collection 
Comparative 

Laboratory 
experiment 

Field 
experiment 

Description or in-
ductivE hypo-

thesis generation 

Kisangani 1986 Campbell & Godoy 
(Chapter 5) 

Blaikie, Harriss, & 
Pain (Chapter 11) 

Arnold & Camp­
beli 1986 

Hypothesis testing McKean 
(Chapter 4) 

Thomson, Feeny, 
& Oakerson 

Wynne 1986 Hayami & Kikuchi 
1981 

Isaac, McCue, 
& Plott 1985 

(Chapter 6) 

SOURCE: Chapter 12 references and this book. 
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and human systems and the interactions among and within them. Given 
the logistical, ethical, and conceptual problems associated with experi­
ments involving human subjects, natural experiments will quite appro­
priately continue to be the stock-in-trade for scholars interested in the 
issues surrounding common-property resources. Case-study approaches 
include a variety of studies. 

First, there are case studies by design, in which scholars collect 
information expressly for the purpose of investigating common-property 
resource management. Many of the chapters in this book, including those 
by John Cordell and Margaret McKean (Chapter 8), and McKean (Chapter
4) fit this category. Second, there are the serendipitous case studies­
situations in which the scholar was investigating one topic but in the 
process generated case study materials for another as well. Third, there 
are the comparative case-study approaches such as Chapter 5 by Bruce 
Campbell and Ricardo Godoy, Chapter 9 by Robert Wade, and Chapter 7 
by Fikret Berkes. 

The advantages of prospective case studies designed to take advan­
tage of on-going natural experiments are illustrated by the work of Yujiro
Hayami and Masao Kikuchi (1981). They were able to collect data on the 
situation before major changes occurred and to document the effects of 
exogenous demographic and technological changes on the choice of 
institutional arrangements for organizing harvest operations. The pro­
spective design allowed them to obtain data on the variables they felt were 
of key importance. Retrospective data collection, in contrast, does not in 
general permit the investigator to design data collection instruments and 
decide on the types of information to be recorded. 

Traditional harvest labor contracts found in many areas in both Java 
and the Philippines involved the payment of a share of the harvest to 
harvest workers. Access to such employment opportunities was open to 
all members of the village. Rights for residual gleaning on harvested fields 
accc',mpanied the rights in some cases. The effects of population growth
and technological change have challenged these harvest labor arrange­
ments. Population growth has resulted in a downward pressure on real 
wages, which have declined in some areas. When this has occurred, the 
real wage implied by the traditional share arrangement- rates like one­
eighth of the crop that the person harvested-has exceeded the prevailing
local wage. Hayami and Kikuchi provide detailed village-level evidence on 
th former equilibrium between real wages in equivalent units of rice per
day, the implied wage associated with the traditional harvest share 
arrangements, and the growing disequilibrium between them. Another 
important source of disequilibrium in some areas has been the effects of 
adopting modern rice varieties that produce higher yields in response to 
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fertilizer. The result has again meant that the traditional share of the 
harvest exceeds the local wage. 

Three types of new institutional arrangements have evolved in re­
sponse to the pressures of demographic and technological change. In 
villages characterized by less inequality in holdings and more community
cohesion, traditional share-wage arrangements have been preserved. In 
some cases the share has been lowered; in others, the arrangements have 
been modified so that access to harvest employment is now open only to 
those who provide unremunerated weeding labor earlier in the season. 
Another development has been the hiring of workers from outside the 
village through labor contractors. Outsiders have no traditional right of 
access to the share-wage contracts and thus are more willing to work for 
wages (and thus also require more direct supervision). These arrange­
ments emerged when the local community was unable to agree upon a 
change in the rate or conditions of employment for the share wage. Finally,
in villages characterized by greater inequality in landholdings and topog­
raphy conducive to the use of machines, the harvest operations have 
begun to be mechanized. Thus existing institutional arrangements, char­
acteristics of the community, and changes in relative prices generated by
demographic and technological changes have all interacted to affect the 
emergence of new arrangements. 

The usefulness of case-study materials collected for other purposes
for crude hypothesis testing is illustrated by Robert H. Bates (1983). Bates 
conducted a study in which Human Relations Area File materials on 
precolonial African states were coded and used to test neocontractarian 
and neo-Marxian ideas concerning the emergence and growth of central­
ized states. Several themes emerged. The benefits of the state in providing
institutional arrangements and enforcement were indeed positively re­
lated to the existence and size of centralized states. An important mecha­
nism in the amelioration of free riding in organizing such collective action 
was the use of coercion. Although this enabled the state to more readily
provide a public good, it also conierred on the state the ability to coerce 
contributions even when performance was poor. The tension between the 
benefits and potential abuses of using the state to solve collective-action 
problems is also reflected in Chapter 6 of this book (by Thomson, Feeny,
and Oakerson; compare Kisangani 1986).

Case studies may be used to generate hypotheses inductively, as 
Elinor Ostrom (1986) shows when she examines the hypotheses generated
by the body of case studies and discussion at the Annapolis conference. 
Alternatively, the case-study material may be used to test hypotheses derived 
from theory or from previous inductive exercises. Chapters 6 and 9 of this 
book provide examples of the latter (see also E. Ostrom 1990; Tang 1991). 
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The use of case-study materials to test hypotheses is also illustrated 
by several studies that examine the effects of group size on the perfor­
mance of institutions managing common-property resources. The analyti­
cal literature on collective action and the case-study materials highlight 
group size as a factor that affects the ability of the group to manage a 
common-property resource. The intuition is obvious. Ifa group is smaller, 
all other things being equal, it should be less costly for members of 
the group to recognize each other and so easier for the group to detect rule 
infractions by group members and entry into the commons by nongroup 
users. The cost of decision making and coordination of activities should 
similarly be related to group size. Four factors have already been men­
tioned: cost of intragroup enforcement, cost of extragroup exclusion, 
cost of decision making, and cost of coordination. (The per capita benefits 
of cooperation are assumed in these mental experiments to be held 
constant as group size varies.) The costs involved for each of these 
activities is affected by more than group size and in particular responds to 
the costs of transportation and communication, which in turn depend in 
part upon the available technology. Thus it is not surprising that 
unequivocal generalizations do not emerge from a quick review of the 
case studies. 

Yet the case studies do include information corroborating our intu­
ition. The three "successful" cases discussed by Berkes (Chapter 7) were 
located in bays exploited by from 100 to 140 registered fishing units; the 
numbers of units in the bays in which failures occurred were twice to ten 
times as large. All four factors appear to be relevant in the cases discussed 
by Berkes. 

Similar results are reported by Kari Bullock and John Baden (1977) in 
their discussion of the operation of Hutterite communes. Group sizes of 60 
to 150 have promoted successful communal operations in such settings. 
Victor S. Doherty and N. S. Jodha (1979; compare Doherty 1982), like 
Doherty, Senen M. Miranda, and Jacob Kampen (1982) also highlight the 
importance of group size in the successful operation of tank irrigation 
schemes in semiarid areas in South Asia. (Similar evidence for aquacul­
ture in Panama is found in Molnar, Schwartz, and Lovshin 1985.) 

A standard methodological argument is that some framework under­
lies all case studies-that the investigator has a model that identifies key 
variables and suggests the kinds of information that are relevant and 
important. The argument is that the efficiency of such approaches can be 
enhanced by making the framework explicit; an explicit treatment will 
clarify thought as well as communication. The use of a common taxonomic 
framework at the Annapolis conference reflects this methodological 
argument. 
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Historical Approaches 

Historical studies are examples of the case-study approach with retro­
spective data collection based on natural experiments drawn from the 
past. Yet because the focus is on the analysis of the development,
evolution, survival, and performance of institutional arrangements associ­
ated with the management of common-property resources, and because 
these are processes that take place over time, historical studies are likely to
be a particularly rich source of information for generating and testing
hypotheses. Studies of economic history have been a primary vehicle for 
the development and testing of crude models of institutional change (see
for instance 1-layami and Ruttan 1985; North 1981; Feeny 1982, 1987). Such 
studies have reiterated a point made in Chapter 3 by Oakerson, namely,
that outcomes depend on more than endowments, technology, and prefer­
ences; institutions also matter (see also Solow 1985; Field 1984; Feeny 1987,
1988b; Feder and Feeny 1991; Field 1991; Gardner and E. Ostrom 1991;
Langlois 1986a, 1986b; E. Ostrom, 1990; V.Ostrom, Feeny, and Picht 1988;
Rosenberg and Birdzell 1986; Smith 1991).

Historical studies, too, provide grist for the mill of inductive hypoth­
esis generation. A number of them have focused on the emergence and 
evolution of systems of property rights and provide material relevant to
the analysis of common-property resource management. 2 More directly
relevant are the studies in which Gary Libecap and Steven Wiggins (1984,
1985; compare Wiggins and Libecap 19F) investigate the choice of institu­
tional arrangements for the exploitation of cemmon pools of oil in Texas 
and Oklahoma (1926-1935), Texas, Oklahoma, and Wyoming (1948-1975),
and Texas and New Mexico (1950s to the 1970s). Under an 1889 Pennsylva­
nia Supreme Court ruling, rights to oil were def ned according to "rule of
capture"; that is, oil was defined as private p operty only after it was 
brought to the surface. This assignment of Prrperty rights created incen­
tives to drill more wells than necessary 4nd to pump oil to the surface 
more rapidly The extra drilling and more rapid pumping lowered the rate 
of return on the pool of oil, dissipating the economic rents (the difference 
between the price at which the resource can be sold and the cost of 
extracting the resource). An alternative assignment of property rights is 
unitization of the pool of oil, or the creation of property rights in the entire 
pool when the oil is still underground. Under unitization, there is little 
incentive for excessive drilling or pumping.

Libecap and Wiggins found that, in spite of the large gains that could
have been realized by adopting unitization to prevent the dissipation of 
rents, unitization was in fact infrequently employed. The effects of rule of 
capture could also have been ameliorated through lease consolidation and 
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the prorationing of field output among oil firms. Even though unitization 
was more effective in preventing the dissipation of rents, the high cost of 
contracting among firms often led, instead, to the prorationing option. 
The cost of contracting was also affected by high and asymmetric informa­
tion costs. The historical samples provide quantitative information with 
which Libecap and Wiggins tested their models of contracting and the 
effects of state and federal regulations on the choice of institutional 
arrangement. The results demonstrate that the availability of enforcement 
by the state has a major effect on contract choice and the pattern of 
exploitation of the resource. 3 Clearly historical studies have much to offer. 

Prospective Data Collection 

A major drawback of historical studies is that the scholar is left with little 
choice about the kinds of information that may be used. Just because the 
chosen framework of analysis suggests that data on certain variables 
should be collected, the historical record will not necessarily comply. 
Although earnest archival work, parsimonious modeling that makes 
minimal data demands, creativity, and good luck can sometimes overcome 
the drawbacks, the limitations are still very real. 

One solution is "prospective" data collection. (Prospective designs 
include studies in which the investigator is a participant observer or 
observer participant.) In this case the scholar deliberately collects the 
information that the analytical framework suggests is important. Thus 
Hayami and Kikuchi (1981) were able to collect data on events as they 
unfolded. This approach is also reflected in the work of J. E. M. Arnold 
and Gabriel Campbell (1986). Their work is notable in that the project in 
which they are involved explicitly includes provisions for baseline mea­
surement and ongoing monitoring of conditions in the study areas. Thus 
more powerful inferences about the effects of introducing new institu­
tional arrangements may be drawn. 

It is unfortunate that baseline measurement and ongoing performance 
monitoring are not rou:.,ne components of most major development 
projects. A great deal of valuable information on the effects of the 
intervention is thus lost and the period of costly trial-and-error learning is 
prolonged. The chief advantage of formal research is not that the investi­
gators are more intelligent than the subjects of the study but that the 
structure of the research design allows more valid conclusions to be 
drawn more quickly. Through study design, information is in a sense 
multiplied. 

The development of longitudinal data on management systems for 
common-property resources represents an important task for the research 
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agenda. With baseline measures and ongoing monitoring, more valid
information can be derived from examining the effects of deliberate
interventions on and exogenous shocks to such systems (Campbell 1969; 
Hilborn 1987). 

Laboratory Experiments 

The management of common-property resources involves complex inter­
actions among human agents. Modeling such behavior is difficult. A wide
variety of quite different results concerning the equilibria of such behavior 
systems may be obtained by varying any of a number of key assumptions.
Clearly the theorist is in need of guidance about the plausible range of and
values of key variables-stylized facts. In order to improve theory, a 
means for testing the predictions of theory is crucial. Yet because of the
size, complexity, and interactive nature of such systems, natural experi­
ments are difficult to interpret and hence provide only crude tests. Data
from uncontrolled natural experiments derived prospectivefrom data
collection will increase the efficiency of the tests but are unlikely to 
overcome the problem fully.

One solution is to conduct controlled experiments that allow for more
direct and unambiguous tests of the predictions of theory. Two major
approaches are possible. First, there are small laboratory experiments inwhich naturally occurring situations are re-created. To borrow from the
clinical epidemiology literature, such experiments can be used to demon­
strate efficacy-that something works under ideal circumstances (see
Sackett, Haynes, and Tugwell 1985). Second, there are field experiments­
the effectiveness or management trial that determines if something works
(or how well it works) under more realistic field conditions. 

Laboratory experiments are becomi-.g increasingly popular in a num­
ber of social science disciplines. A growing body of experimental eco­
nomics studies (see for instance Roth 1988; Smith 1987, 1991; Hoffman and
Spitzer 1985; Plott 1982) highlights the importance of institutional arrange­
ments. The outcome in market experiments is systematically affected by
the institutional arrangements of the market, as when posted-price
markets are compared with double auction markets or sealed-bid first­
price with second-price ones. 

More directly relevant to the analysis of common-property resource 
management are a number of experiments designed to test major proposi­
tions in game theory and public-goods theory. For instance, R. Mark
Isaac, Kenneth E McCue, and Charles R. Plott (1985) found that although
initial voluntary contributions for the provision of a public good were
substantial (but below the optimal level), in successive periods free-riding 
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behavior became more evident. 4 After five periods the level of voluntary 
contributions was low, but still greater than zero; in other words, free 
riding was less than complete. (Similar evidence is found in Kim and 
Walker 1984.) They also found that individuals with high personal payoffs 
from the provision of the public good contributed more than those with 
low personal payoffs. 5 Further, allowing for communication among experi­
mental subjects-and thus more closely imitating the natural environ­
ment in which most common-property resources are managed-did 
increase the level of contributions moderately, although the optimal level 
was still not achieved." 

Another example of the laboratory experimental approach is the 
fisheries work of Charles D. Samuelson and David M. Messick (1986). They 
found that subjects were more willing to vote for controls on the harvest­
ing of the resource in situations characterized by overuse than in situa­
tions characterized by the optimal rate of exploitation; the net benefits 
from choosing an alternative arrangement affected its choice (see also 
Messick and Brewer 1983; Isaac, Walker, and Thomas 1984; Messick et al. 
1983; and Samuelson et al. 1984). Again in an experimental context, R. C. 
Cass and J. J. Edney (1978) demonstrate that providing up-to-date informa­
tion on the condition of the rsource and granting private usufruct 
territorial rights of exploitation both move the rate of exploitation closer to 
the optimal level (see also Allison and Messick 1985; Hoffman and Spitzer 
1986; Messick and McClelland 1983). Even though some of the above­
mentioned studies contain methodological flaws, they do demonstrate 
that it is possible to explore the issues of common-property resource 
management in laboratory experiments and lay a foundation for further 
research. 

Aside from contributing to the testing and refinement of theory, the 
laboratory experimental approach should also be an efficacious strategy 
for initial practical tests of institutional designs (Goodman 1987; Harrison 
et al. 1987; Hoffman and Spitzer 1985; Plott 1983). Imagine a situation in 
which a variety of natural-experiment studies suggest that a certain 
institutional arrangement appears to be an effective means of resource 
management in a number of settings. A simple experiment may then be 
devised to test that hypothesis. If the arrangement works in a controlled 
and simplified environment it may be worth considering; if it fails, then it 
is likely that it can be discarded. If it cannot work uinder ideal conditions, 
it is unlikely to work in the field. The argument here is that we are less 
concerned with rejecting a true hypothesis (Type II error) than with failing 
to reject a false one (Type I error). 

The application of laboratory experimental methods in institutional 
design and public policy is illustrated by investigations of methods for 
allocating airport landing rights (see Grether, Isaac, and Plott 1979, 1981). 
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On the basis of their experimental results they predicted that the methods 
used by the Civil Aeronautics Board could lead to deadlocks (which they
subsequently did) and suggested that they be replaced by sealed-bid 
auctions. Similar exercises have been conducted by J. T. Hong and C. R. 
Plott (1982) to investigate the effects of proposed requirements for posted 
prices on Mississippi river barges, and by J. S. Banks, D. P Porter, and Plott 
(1985) to assess various cost-sharing formulas for determining equitable
and efficient user charges for space-orbiting laboratories. Finally, gam­
bling experiments have been used to elicit information on the risk 
preferences of farmers in less-developed countries for crop choices and 
new technologies (see for instance, Binswanger 1980, 1981; Grisley and 
Kellogg 1983; Quizon, Binswanger, and Machina 1984; Sillers 1980; Walker 
1981). 

The Field Experiment Approach 

The power of the laboratory experimental approach is also its weakness. 
The exercises that it generates provide a means to test simple hypotheses.
Yet the controlled nature of the environment, in which at most only one of 
a few treatment variables is allowed to vary at a time, makes the method 
less capable of capturing the complex interactions and feedbacks that we 
believe are characteristic of naturally occurring situations. 7 Applied re­
search in the agricultural and biomedical sciences attests to numerous 
cases in which new techniques that worked under ideal circumstances 
failed to perform under realistic field conditions. Thus laboratory experi­
ments complement rather than substitute both for uncontrolled natural­
experiment studies and for controlled field experiments. 

There are indeed serious drawbacks te a reliance on natural experi­
ments, even with prospective data collectioi , in the context of institutional 
design such a method is likely to be organized around a pilot or 
demonstration project. A number of biases typically accompany this type
of endeavor. Although they may not all operate in a given circumstance­
occasionally, the researcher or evaluator may be fortunate in that they all 
run in the same direction-such biases reduce the validity of the results. 
In part the issue is one of "internal validity," or being able to construct a 
sound explanation of what was observed in a particular circumstance, and 
"external validity," the ability to generalize from the experience. 

Pilot-project sites are often selected on the basis of their relatively
favorable initial conditions, such as the presence of a particularly commit­
ted or able provincial governor, or the proximity to a regional university
with conscientious investigators. Even if these biases in favor of success 
are not operative, bureaucratic reputations and the reputations of donor 
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agencies are generally invelved, and consciously or unconsciously investi­
gators may be biased toward finding evidence of success. In the coniext of 
local public administration in less-developed countries, the supposed
clients of the project have often learned that it is wise to tell government
officials what they want to hear. These natural biases in favor of declaring
the intervention a are merely figmentsuccess not a of the armchair 
methodologist's imagination. H. S. Sacks, R. C. Chalmers, and H. Smith
(1982; see also Campbell 1969; Sacks, Chalmers, and Smith 1983) exam­
ined fifty controlled trials of six different medical therapies and compared
them with fifty-six studies of the same treatments in which inferior 
designs were used. Whereas 79 per cent of the studies using inferior 
designs found the therapy better than the control regimen, only 20 per 
cent of the controlled trials agreed. Similar results were obtained by John 
S. Sinclair (1966). He found that 85 per cent of uncontrolled studies 
investigating various treatments for respiratory distress syndrome con­
cluded that the treatments were effective. When the same treatments were 
investigated in studies, only one-half found becontrolled were to 

effective.
 

Although a great deal can 
be learned from pilot studies, especially
well-designed prospective ones, a formidable barrier to their external 
validity is the lack of randomization in the selection of the study site. 
Frequently it is government officials who decide on the location of 
projects. For instance, Robert E.Evenson found that the location of public
health facilities in rural areas in the Philippines was systematically related 
to the health status of the local population. Even if policy makers 
randomly chose sites for projects, self-selection by clients could bias the 
results. Although there are statistical techniques involving simultaneous 
equation systems to ameliorate such biases, the solution is generally less 
than complete. 

Yet the si .,ation for systems of common-property resource manage­
ment is even roi.re complex. Such systems are multidimensional and 
interactive. Similar conditions apply in the aeronautical, agricultural, and 
biomedical sciences. While a richer theory of the fundamental mecha­
nisins is being developed, researchers have also sought to bypass the 
ciudeness of their theory by using simple but powerful experimental
approaches. Such techniques have been especially valuable in thc agri­
cultural and biomedical sciences, where natural variability and location 
specificity are important. The analogy in the context of common-property 
resources is clear. Many of these resources involve biological systems, so 
that the human management system interacts with the natural variability
One of the important lessons of the literature on agricultural technologies
is their location specificity: a generic innovation must frequently be 
adapted to specific local conditions (see for instance Griliches 1957; 
Hayami and Ruttan 1985; see also McEvoy 1986, 1988). In the case of 
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common-property resources the location specificity includes not only the 
ecological adaptation but also the institutional context. 

A solution pursued in the agricultural and biomedical sciences has 
been the field experiment, or randomized controlled trial. In the design, 
sites (or subjects) to receive the intervention are randomly selected and 
the outcomes compared to those obtained in randomly assigned control 
sites (or subjects). Both the experimental and the control groups are 
prospectively monitored and assessed with the same procedures and 
measures. When properly designed and executed such experiments pro­
vide powerful and valid evidence on the realistic effectiveness of the 
intervention. They avoid most of the biases associated with uncontrolled 
studies. These advantages come, however, at a considerable cost. The 
experiments are difficult to organize and execute. The methodological 
problems that arise when the unit of randomization is a whole community
rather than an individual are not ful!y understood. Yet there have been 
successful large-scale field experiments concerning institutional arrange­
ments.8 For logistical purposes one might want the experimental and 
control communities to be reaso'iably contiguous so that they share the 
same ecological and economic environments. Yet proximity may also lead 
to contamination, in which the intervention diffuses from the experimen­
tal to the control group. 

There are additional problems. To be feasible such experiments need 
to be completed within a reasonable time frame. Yet in the common­
property resource context, the natural variability over time, or the biolog­
ical nature of the resource (slow-growing trees for instance), may make 
experiments of short duration less valuable. 

Such reservations need to be kept in mind. Furthermore there are 
ethical considerations. The experimental group receives an intervention 
for which the evidence on the effectiveness of the intervention is less than 
conclusive. But what is the current standard of performance--the alterna­
tive? At present governments and donors routinely initiate projects for 
which the evidence of effectiveness is far from unequivocal. Thus human 
experimentation is already part of the scene. What is particularly troub­
ling is that the inherent exposure to risk is seldom compensated for by 
.'ven minimal care to insure that as much as possible can be learned from 
the experience. Routine use of the baseline measurement and monitoring 
previously discussed would in part address this problem. If people are 
being subjected to experiments through policy initiatives, why not design 
such xperiments properly so that valid information can be more effi­
ciently derived from the experience? Agricultural scientists are reluctant to 
release a new variety that has not previously been subjected to rigorous
randomized field trials. Several jurisdictions require similar testing before 

drug be anda new may introduced. Yet policymakers institutional 
designers in the social sciences appear to be quite content to do so, even 
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though the underlying models upon which the intervention is based may
be less well developed and validated than the biological models upon
which the agricultural scientist bases a new design. 9 

The argument is not that all policy initiatives should be tested in this 
fashion. The alternative to not doing any such testing is to continue to rely 
on more costly fo-rms of trial and error. If new programs were to include a 
few field experiments, at least the potential for improvement in the future 
would be enhanced. Better yet, if the field experimental approach became 
more common, large commitments of resources in the future could be 
based on rigorous prior demonstration of effectiveness in the field (Camp­
bell 1969; for a similar argument in the context of health technology 
assessment, see Feeny, Guyatt, and Tugwell 1986).

The role for field experiments should be only a modest one, howevei, 
even if on a trial basis it proves successful. Such methods will not be 
feasible in many situations and are not well suited to answering questions
for which long-term follow-up is necessary; other prospective study
designs are more appropriate in that context. Nevertheless, field experi­
ments could be an important contribution to the testing and refinement of 
institutional design. 

Performance Measures 

The effectiveness of the experimental and nonexperimental studies on 
management of common-property resources would be improved if opera­
tional measures of performance were developed and validated. Such 
methodological development could be incorporated into the designs of 
studies with prospective data collection.) 

The challenge is formidable. It is generally easier to focus on process
variables (for instance, existence or lack thereof of a user-group organiza­
tion) than outcomes. Yet if proper management contributes to the liveli­
hood and quality of life of persons engaged in exploiting the resource 
base, that contribution becomes a source of valuation for the management 
system. A problem arises in that many other factors also affect such broad 
outcome measures, necessitating either laborious data collection and an 
analytical framework to isolate the effects of the management system, or a 
shift to more narrowly focused performance measures. Both conceptual
and field studies will be needed to develop such measures and relate them 
to more basic valuations such as the welfare of human agents. Perfor­
mance for the current generation may oft.n be enhanced, but at a cost to 
future generations. Thus in a broader context a means to quantify such 
trade-offs may be needed. Similarly, performance for a prlicular group of 
users or potential users may be enhanced at the expense :.f others. 
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Although the wider ramifications of any particuiar operational meas­
ure of performance must be appreciated, there is still a need for practical
tools. To be useful such tools will have to meet a number of methodologi­
cal standards. First, they must pass tests of intra- and interobserver 
reliability. The same person viewing the same sys, !m at two points in time 
should arrive at essentially the same score. Different but contem­
poraneous observers at the same time, each unaware of the other's 
valuation, should have answers in close agreement. A useful measure 
should also be applicable in a number of institutional settings, for 
instance, in open-access, communal property, state-property, and private­
property regimes. 

Reproducible and reliable measures may not be valid, however. The 
operational measure must be linked to measures of more fundamental 
interest in a meaningful way. Validation may be demonstrated by showing 
that the operational measure that has been obtained inexpensively is 
highly correlated with an accepted and previously validated measure­
the "gold standard." For instance if a measure of irrigation system
performance is shown to be closely related to crop yields, and if move­
ments in crop yields have been shown to correspond to movements in 
household incomes, and again if household incomes closely correspond to 
consumption of goods, services, and leisure, then the validity of the 
operational measure may be established. Data demonstrating the chain of 
correspondences are costly to collect. If such a correspondence can be 
demonstrated within at least seve,'al studies, then a more inexpensively 
implemented performance measure that focuses on an intermediate out­
come may be validated. 

In addition to being reproducible and valid, a useful outcome or 
performance measure should be responsive. The measure must be able to 
capture change, if it in fact has occurred, while providing stable scores for 
situations in which there has been no change. 

If reproducible, valid, and responsive performance measures were to 
be developed, they could then be used as outcome measures for field 
experiments, project evaluation, routine monitoring of performance, and 
prospective data collection for both research and public administration 
purposes. Success on a number of fronts will in part depend on develop­
ing improved performance measurement. 

Setting Research Priorities 

The methods discussed above are among the appropriate ones for investi­
gating the issues surrounding the management of common-property 
resources. Clearly, there is a need for better theory. The development and 
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testing of theory also needs to be better informed by a variety of historical 
and contemporary empirical studies, complemented by experiments and 
prospective data collection. Progress will be made on a number of fronts, 
utilizing the comparative advantages of different investigators. 

Fruitful hypotheses for testing as well as some attractive analytical 
approaches have been discussed elsewhere in this book (see, for instance, 
Chapters 1, 2, 3, 6, and 13). Another set of considerations also applies. In 
the context of performing applied research and testing the effectiveness of 
particular institutional arrangements, the relationships among the social 
and physical sciences are also relevant. The successful management of 
common-property resources depends in part on basic knowledge of the 
natural environment. Traditional indigenous systems often bring the 
culmination of generations of learning to bear in making management 
decisions (see Berkes 1989; McKean in Chapter 4). Although such knowl­
edge is often at least somewhat idiosyncratic and may not generalize to 
other settings, it is nonetheless extremely valuable. If the knowledge has 
been retained, it should be preserved and tapped in resource manage­
ment. For intervention in such systems to improve outcomes, it will need 
to incorporate incentives for the knowledgeable to share their information. 
(The problem is highlighted in a related context by Wynne 1986.) The 
source of knowledge of the technical and physical operation of the 
resource system may, however, be extralocal. In situations in which a solid 
foundation of ecological studies has been laid, interventions incorporating 
such knowledge and then focusing on the institutional arrangements may 
have an even greater potential to improve performance. 

In contrast, if the indigenous knowledge base in the physical sciences 
is weak and if folk knowledge has been lost, it may be premature to focus 
on the innovation of new institutional arrangements. Clearly, the institu­
tional arrangements and the technical and physical characteristics of the 
resource system interact. Perhaps technical knowledge is not prior, but in 
the absence of such knowledge it is difficult to determine whether failure 
was due to a lack of technical knowledge or to an institutional failure. In 
such circumstances it may be advisable to focus initially on the physical 
science knowledge base. 

Common-property resources arise in particular physical and institu­
tional contexts. Meaningful research on them-or interventions con­
cerned with them-requires location-specific knowledge of both types. 
As in the case of agricultural research (see Hayami and Ruttan 1985; 
Evenson and Kislev 1975), creation of an indigenous capacity to perform 
research and design institutions will be crucial. Even if the principles of 
resource management are universal, appropriate technologies for each 
setting require local craftsmanship. The international agricultural research 
centers and their linkages to national research systems in less-developed 
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countries have accelerated the transfer of agricultural technologies that are 
economically and ecologically adapted. A similar model may be applied 
to common-property resource managenment. As in the agricultural case, 
organizing multidisciplinary teams of researchers in mission-oriented 
establishments devoted to particliar resources or problems is likely to be a 
productive applied research and development strategy. 

Final Remarks 

The issues are important and timely. The Annapolis conference and 
activities lke it tepresent important accomplishments. There is a body of 
reasonable theory upon which to build. The existing stock of empirical 
knowledge is rich and diverse. Thanks to taxonomic frameworks (see, for 
instance, Oakerson in Chapter 3; Berkes et al. 1989; or Feeny et al. 1990), 
the cost of interdisciplinary communication has been reduced, allowing 
for mutual gains. An array of research methodologies has the potential to 
make important contributions in studies that exploit the advantages of 
each methodology while hopefully neutralizing its disadvantages. Major 
challenges loom in the development of performance measures and appli­
cation of experimental methods. The results will contribute to better social 
science. The results also have the potential to improve human welfare 
through improved institutional design. 

NOTES 

The views expressed in the paper are personal ones. The author acknowl­
edges the helpful comments of J. E. M. Arnold, Fikret Berkes, Daniel W. Bromley,
R. Brian Haynes, Robert Hunt, Jonathan Lomas, Margaret McKean, Stuart Mestel­
man, Ronald J.Oakerson, Elinor Ostrom, Pauline Peters, Mark Sproule-Jones, and 
several referees. 

1. National Research Council 1986; Berkes et al. 1989; E.Ostrom 1988, 1990; 
Bromley 1989; Wade 1987; McCay and Acheson 1987; Berkes 1989; Karpoff 1987; 
Larson and Bromley 1990; McEvoy 1986, 1988; Oakerson 1988; Fenoaltea 1988;
Fortmann and Bruce 1988; Boyd and Richerson 1988, 1989; Buck 1989; Wilson 1990; 
Feeny et al. 1990. 

2. See for instance Allen 1991; Anderson and Hill 1975; Dennen 1976; Feder 
and Tongroj 1987; Feder 1987: Feder et al. 1988; Feder, Tongroj, Yongyuth 1988; 
Feeny 1982, 1988a, 1988b, 19'9c, 1989; Fenoaltea 1988; La Croix and Roumasset 
1990; Libecap 1978, 1986; McEvoy 1986, 1988; North 1981; North and Thomas 1973; 
Rosenthal 1990; Roumasset and LaCroix 1988; and Unibeck 1977. 
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3. Blomquist and E. Ostrom (1985) also provide a historical study with 
quantitative hypothesis testing in their examinaticn of the evolution of arrange­
ments for the raragement of water in southern California. 

4. Other expernnental studies on the provision of public goods and related 
issues involving cG!ective action include Alfano and Marwell 1980; Banks, Plott,
and Porter 1988; Gardne, E. Ostrom, and Walker 1990; Guttman 1986; Harrison 
and Hirshleifer 1989; Isadc and Walker 1988a, 1988b; Isaac, Walker, and Thomas 
1984; Kim -nd Walker 1984; Marwell and Ames 1979, 1980, 1981; Schneider and 
Pommerehne 1981; Smith 1980; and Walker, Gardner, and E. Ostrom 1990. 

5. This result may correspond to the observation that major landowners in
Wade's villages (see Chapter 9; Wade 1987) played a major role in organizing the 
communally operated irrigation and grazing systems. Mestelman and Feeny
(1988) provide results suggesting that ideology amtiiorates free riding but does not 
overcome it. Experimental results also indicating that cultural norms, ideas of 
fairness, or ideology affect the extent of free-riding behavior include Alfano and 
Marwell 1980; Andreoni 1988; Brann and Foddy 1987; Harrison et al. 1987;
Hoffman and Spitzer 1986; Marwell and Ames 1979, 1981; Palfrey and Rosenthal 
1988; Roth 1988; and Smith 1991. 

6. Braver and Wilson (1986), Brechner (1977), Dawes, McTavish, and Shak­
lee (1977), Edney and Harper (1978), Isaac and Walker (1988a), Jerdee and Rosen 
(1974), Jorgenson and Papciak (1981), Liebrand (1981), Schwartz-Shea and Simmons 
(1990), and Wilson (1985) also conclude, on the basis of experimental results, that 
communication among subjects affects the management of a common-property 
resource (see also Dawes 1980). 

7. The role of complex interactions in motivating field experiments in the 
development of industrial technologies is discussed by Rosenberg (1982a, 1982b). 

8. The RAND Health Insurance Study is one example; see for instance 
Newhouse 1974, Manning et al. 1984, and Manning et al. 1987. Arguments for 
controlled experiments are also found in Campbell 1969, Doherty and Jodha 1979,
and Hunt 1979. 

9. The point is made in the context of public policy discussions concerning
the organization of police service, in E. Ostrom 1975. 

10. For a similar argument in the context of health care planning in less­
developed countries see Evans, Hall, and Warford 1981. 
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The Rudiments of a Theory 
of the Origins, Survival, 

and Performance of 
Common-Property 

Institutions 

Elinor Ostrom 

In the opening paragraphs of this book, Dan Bromley reminds us that 
there is "no such thing as a common property resource; there are only 
resources controlled and managed as common property, or as state 
property, or as private property" (Chapter 1). bromley (ibid.) stresses the 
confusion created when "resources over which nto property rights have been 
recognized" are casually referred to as "common-property resources" 
rather than as "open-access" resources (compare Ciriacy-Wantrup and 
Bishop 1975). A clear prediction can be made in situations where no one 
has a property right related to the flow of benefits from a resource. If the 
benefits are greater than the costs of obtaining them, open-access re­
sources will be overexploited and may well be destroyed. When property 
rights exist-whether private property, state property, or common 
property-overexploitation and destruction depend on how well the 
property-rights regime copes with problems of allocating the costs and 
benefits of managing and governing a particular resource. In other words, 
property rights defining who has access, how m~ich can be harvested, 
who can manage, and how rights are transferred are a necessary but not 
sufficient condition for avoiding overexploitation of a resource (see Schla­
ger and E. Ostrom 1992). 

The authors of the empirical chapters in this book have heeded 
Bromley's advice. They have not presumed that all resources used jointly 
by multiple individuals are open-access resources. Instead, they have 
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attempted to explore how decision-making arrangements-to theuse 
general concept of Ronald J. Oakerson's framework-affect "who decides 
what ha relation to whom" (Oakerson in Chapter 3). This effort to describe 
the decision-making arrangements that are operational, rather than pre­
suming the absence of any authority relationships, has produced a rich set 
of cases describing successful indigenous, resource-management regimes 
as well as less successful ones. 

The effort summarized in this book has brought together the work of 
anthropologists, biologists, economists, ecologists, political scientists,
sociologists, and members of other disciplines. Anyone committed to 
interdisciplinary scholarship knows how difficult communication is when 
members of just two disciplines attempt to combine their skills. When 
members of more than half a dozen attempt to learn from each other, the 
problems of communication and cumulation are several orders of magni­
tude greater.
 

The success 
of this difficult enterprise is largely attributable to the 
goodwill and the substantial knowledge, skills, and hard work of the 
participants. A major contributing factor, in addition, has been the 
conceptual generality and organization brought to this effort by the 
framework presented by Oaxerson in Chapter 3. By identifying a common 
set of concepts and how these are thought to be relate,-, Oakerson helped
authors focus on the same set of conceptual variables and their relation­
ships when they presented their empirical case studies. Without this 
common framework, it is hard to imagine how any cumulation could have 
been derived from this effort. By the time of the Annapolis conference, the 
case authors had already participated in workshops where they discussed 
the framework and its significance for organizing their case materials; they
had also distributed their papers in advanc? of the conference (see Feeny
1986). It was thus possible to aim for and achieve a higher level of 
theoretical synthesis. 

At the conference, I attempted to nota and discuss with participants
 
any propositions made concerning particular variables 
 that could be
 
associated with the establishment of coordinated or organized strategies

for managing common-pool resources. This chapter represents my effort 
to draw on these inductive hypotheses as the foundation for the develop­
ment of a more general theory. Given my own background, it is not 
surprising to find that the type or theory I present has a close family
resemblance to the work of political economists interested in the effect of 
institutional arrangements (see, for example, Bates 1983; Brennan and 
Buchanan 1985; Buchanan and Tullock 1962; North 1981; V Ostrom 1987;
V Ostrom, Feeny, and Picht 1988; Williamson 1985). This chapter is,
however, a blend of my own efforts to understand how institutional 
arrangements affect individuals' incentives and behavior as well as the 
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variables that the case authors identified as being important now that they
had organized their analyses using a common framework. 

The next section of this chapter is an effort to refine the part of the 
Oakerson framework that refers to the technical and physical attributes of 
the resource. Most of the resources discussed by case authors are 
common-pool resources. If one is to understand how various types of 
decision-making arrangements affect patterns of interactions and out­
comes, it is important to ascertain in what ways common-pool resources 
resemble other types of "difficult" environments-such as public goods­
and in what ways these environments are different. 

The third section focuses on how "the tragedy of the commons" is 
avoided in many of the cases presented in this volume. Since those who 
harvest from common-pool resources--the appropriators-organize 
themselves in at least a minimal way in all cases where common-property 
institutions are associated with successful management, the next question 
explored is how to explain the origin of appropriator organizations. The 
broad conceptual categories of the framework are now broken into their 
component parts and related theoretically. This leads to a discussion of the 
conditions that may serve to prevent the emergence of some form of 
organization where the tragedy of the commons is not avoided. The last 
two theoretical sections develop propositions related to the survival and 
performance of organizations for governing and managing common-pool 
resources. 

The conclusion of this chapter is in two parts. First, a brief review is 
presented of recent efforts to refine, extend, and test this theory. Second, I 
give a summary of the type of policies that donors and governments of 
developing countries could adopt that is consistent with this initial theory. 

Common-Pool Resources 

To understand the opportunities and constraints that individuals using a 
property-rights regime face, one also needs to distinguish among types of 
resources. Common-pool resources (CPRs) are natural or man-made 
resources sufficiently large that it is costly to exclude users from obtaining 
subtractable resource-units. Two criteria are used to define a CPR: (1) the 
cost of achieving physical exclusion from the resource; and (2) the 
presence of subtractable resource-units (Gardner, E. Ostrom, and Walker 
1990). 

For relatively small CPRs, a single family or small production unit 
may be technically able to enclose the entire resource and exclude others 
at a low cost. For large and amorphous resources, such as ocean fisheries 
or the radio spectrum, it is extremely difficult, both technically and 
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economically, to exclude potential beneficiaries from obtaining benefits 
from them. The cost of exclusion is affected by the size and type of the 
resource system's natural boundaries and the technology available to 
enclose them (fences, markers, electronic passwords and decoders, and so 
on). Entry and exit rules also affect the operational patterns of exclusion, 
but they must be tailored to the particular attributes of specific types of 
resources within a cultural and historical setting. 

The definition of a CPR distinguishes between the flow of resource-units 
and the resource system producing the flow (Blomquist and E. Ostrom 
1985). "Resource-units" are what individuals produce or appropriate from 
a resource system. Examples of resource-units include: fish harvested 
from a fishery, the animals fed on a grazing plot, and wood or other usable 
plants harvested from a forest. Subtractability is a characteristic of the 
resource-unit appropriated from a CPR. The fish harvested by one boat 
are not there for someone else. Jointness of use is, however, a characteristic 
of the "resource system." More than a single boat can harvest fish 
simultaneously on the same fishing grounds. More than one family
production unit can graze animals on a commons, or harvest a variety of 
forest products from a forest. 

Failure to make this distinction between the subtractability of the 
resource-units and the jointness of the resource system has contributed to 
past confusion about the attributes of common-pool resources. Common­
pool resources and collective (or public) goods share one major attribute 
and differ in regard to a second. The relatively high cost of achieving 
physical exclusion is an attribute of both collective goods and CPRs. The 
theoretical literature focusing specifically on the problem of free riders is 
relevant to the analysis of both collective goods and CPRs because the 
problem of free riding stems entirely from the difficulties of excluding 
beneficiaries from resources. 

Collective goods and CPRs differ, however, in regard to jointness of 
consumption. Consumption units of collective goods are consumed 
without subtracting from the quantity available to others, while consump­
tion units of CPRs are consumed subtractively. The "crowding effect" or
"overuse" problem of CPRs does not occur in regard to the use of such 
collective goods as a weather forecast or national defense. 

The subtractability 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 structure, such as a bridge, approaching 
the limit of the number of vehicles that can siimultaneously use the bridge 
leads to congestion. When the CPR is a biological resource, such as a 
fishery or a forest area, approaching the limit of resource-units increases 
the costs of harvesting for all but may also destroy the resource. If the 
human demands made on a CPR are considerably lower than the quantity 
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of resource units available, many individuals can simultaneously use the 
CPR without adversely affecting each other or the long-run yield. 

How isthe Tragedy Avoided? 

If a relatively large number of individuals make high demands on a single
CPR, do not communicate with one another, and act independently taking
only their own expected return into account, the "tragedy of the com­
mons" (G. Hardin 1968) is likely to occur. The "tragedy" may take the 
simple form of overexploitation or the more complex form of destruction. 
Many of the cases in this book illustrate situations in which individuals do 
talk with one another about the long-run condition of their shared 
resource and take account of one another's actions when deciding on their 
own. If we are to move beyond the work of Hardin, we need to begin to 
specify the conditions that are conducive to the emergence of coordinated,
rather than independent, actions by the individual users of a CPR. 

In the following discussion, the set of individuals who withdraw 
resource-units from a CPR will be referred to as the "appropriators" of a 
CPR (Plott and Meyer 1975). Appropriators may live in or near by a CPR or 
far away and travel to the resource to harvest resource-units. They may
remain latent and unorganized, or they may begin to discuss their 
problems with one another, recognize some commonly accepted rules for 
who has access to the CPR under what conditions, and develop some 
mechanisms for conflict resolution about it. The forum for discussion and 
decision may be a local gathering place, a village council, or any other 
place where the users of the same CPR congregate from time to time to 
discuss their common problems. 

Because organizational arrangements frequently emerge from the 
patterns of behavior that are informally agreed upon over long periods of 
time, it is difficult to determine when user groups are latent and when 
they are organized. The following definition of an appropriator organiza­
tion (AO) provides demarcation criteria. A set of appropriators is consid­
ered to be organized whenever it shares common understandings about: 

" who is and is not a member 
" the type of access to a CPR conveyed by membership or other grounds

for such rights (the rights, duties, liberties, and exposures of different 
individuals, for example) 

* how decisions will be made that affect the development of coordinated 
strategies for appropriating from or providing for a CPR 

" how conflicts over these patterns will be resolved 
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AOs vary from relatively informal, meeting occasionally for appro­
priators to discuss how their individual strategies affect one another, to 
formal organizations with written rules clearly specifying mutual rights 
and druties and procedures for making binding decisions on all members. 
An AO could be a village governed by local oligarchs or by open 
democratic processes. An AO may also be a unit of local government 
where members of the local community select their own representatives 
and pass discretionary legislation about the use of the CPR and other 
matters.I But a unit of local government that is primarily an administrative 
district of a central government is not included within the meaning of the 
term "appropriator organization." 

When an AO is created by individuals who are able to make sustained 
claims to exclude others from access and appropriation from their resource 
in external courts and administrative bodies, the organization is more 
stable. Examples of AOs organized by appropriators with less than full 
ownership rights are illustrated, however, in situations such as those 
described by John Corde!l and Margaret McKean in Chapter 8 of this 
book. Many of these AOs have been rather ingenious in their efforts to 
control the CPRs on which their members' livelihood depends. Given the 
external legal orders in which they find themselves, they are exposed to 
greater uncertainty than if they could gain proprietorship rights in those 
external forums. 

Examples of long-run success in managing CPRs subject to high 
levels of use, such as the Japanese villages described by McKean in 
Chapter 4, involve the establishment of an AO meeting the criteria stated 
above (see E. Ostrom 1990). This leads me to conjecture that the develop­
ment of an AO is a second necessary but not sufficient condition for 
avoiding the tragedy of the commons through the actions of local appro­
priators themselves. 2 

Given the importance of AOs, we need to examine the factors 
associated with the emergence of some form of organization. It is obvious 
from the cases in this book that organizations do not always emerge 
whenever they are needed. Three of the five fishing villages studied by 
Fikret Berkes, for example, did not have an AO (see Chapter 7). Many of 
the neighboring villages to the one described by Robert Wade (Chapter 9) 
did not have an AO either. Consequently, we need to examine the 
conditions that are conducive to the emergence of such an organization. 
At the Annapolis conference several participants helped to identify a set 
of variables that appeared to affect the likelihood of the origin of one or 
more AOs related to a common-pool resource. 3 These variables relate to 
attributes of the CPR, to the relationships between use and supply, and to 
attributes of the appropriators. The variables discussed at the Annapolis 
conference are reproduced in Table 13.1. 



TABLE 13.1
Variables Mentioned by Case Authors as Being Associated with the 
Emergence of Appropriator Organizations 

A. 	Variables Related to the Resource 
1. Size. The boundaries of the CPR are sufficiently small, given the transportation and 

communication technology available, that appropriators can develop accurate knowl­
edge of external boundaries and internal microenvironments. 

2. Clear-cut boundaries. The boundaries of the CPR are sufficiently distinct that appropria­
tors can develop accurate knowledge of the external boundaries. 

3. Indicators of CPR conditions. Reliable indicators of the condition of the CPR can be 
obtained as a result of regular use. 

B. 	 Variables Related to the Relationship between Demand and Supply
1. 	Scarcity.The amount of resource-units extracted from tl-e CPR is sufficiently high that 

users are aware that their withdrawal patterns are interdependent.
2. 	 Asset structure. The legal claims that some members of a group can sustain are 

sufficiently large that they are motivated to pay a major share of the initial organiza­
tional costs of creating or restructuring an organization. 

C. 	 Variables Related to the Appropriators 
1. 	Size. The number of appropriators is sufficiently small that the costs of communication 

and decision making are relatively low. 
2. 	 Residence. Appropriators permanently reside near or "in" the CPR. 
3. Degree of Homogeneity. Appropriators are not strongly divided by: 

(a) 	 natural boundaries 
(b) different, conflictual use patterns 
(c) different perceptions of the risks of long-term extraction from the CPR 
(d) cultural antagonisms 
(e) 	 substantially different exposures to risk (as upstream differ from downstream 

users). 
4. 	 Existing organization. The appropriators have some prior experience with at least 

minimal levels of organization through: 
(a) 	 the presence of a general purpose organizational structure, such as a village

council or a cooperative organization 
(b) the presence of a specialized organizational structure related to this resource 

without prior management responsibilities, such as a boating club 
(c) 	 the presence of nearby organizations that have helped others to solve similar CPR 

management problems. 
5. Ownership status. The rights that appropriators have to access, use, and potentially, to 

the exclusion of others, are sustainable and certain. 
6. 	 Degree of centralization. The appropriators are not prevented from exercising local 

initiative '-y a centralized government. 

NorE: CPR stands for "common-pool resource.' 
SOURCE: Author. 
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Toward the Rudiments of a Theory of the 
Origins of Appropriator Organizations 

This is a long list of variables. Many of them do play an important role in 
specific cases, but such a list is too unwieldy to allow for further theory 
development and testing. To develop a theory of the emergence of some 
form of user organization, we need to develop a smaller set of key 
variables. 

In this effort, we can also draw on previous theoretical work related to 
the theory of constitutional choice. 4 An AO can be conceptualized as a 
small polity constituted by appropriators for the purpose of gaining a joint 
benefit (the regulation of the CPR). A central assumption of the theory of 
constitutional choice is that the costs of decision making involved in 
arriving at a set of coordinated strategies for the members of a collectivity 
are greater than the costs of decision making involved when each and 
every person is free to adopt his or her own independent strategy. In 
deciding whether or not to create a new polity-in our case a new AO-it 
is presumed necessary for individuals to examine not only the expected 
benefits to be derived from the coordinated strategies of the collectivity, 
but also the expected costs in time and resources devoted to decision 
making and the expected, potential deprivations imposed on individuals 
by the polity itself. 

A general proposition of the theory of constitutional choice is that a 
group of individuals will constitute a new polity when the perceived 
benefits to be gained from the enterprise are greater than the total 
estimated decision-making costs of the enterprise using a particular set of 
rules (Buchanan and Tullock 1962). By thinking in a more general fashion 
about the list of variables shown in Table 13.1, the same general proposi­
tion can be made regarding the emergence of an AO. A~s do not emerge 
unless the perceived benefits of organization exceed the perceived cost of 
organization. 

If a CPR is a valuable resource worth the costs of managing it, the 
perception that benefits exceed costs is more likely to arise when partici­
pants have relatively full and accurate information about: (1) the physical 
structure of a resource, (2) the past actions of other appropriators, (3) the 
relationship of demand to yield, (4) the benefits and costs of various 
actions and outcomes impinging on different individuals and firms, and 
(5) the likelihood that other participants will keep promises. The specific 
variables in Table 13.1 can be viewed as variables that enhance the 
information that individuals possess about both the benefits and the costs 
of constituting a new organization. With this view of how these variables 
are important to the emergence of AOs, we can now make the following 
more general propositions: 
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Individuals will tend to switch from independent strategies for 
exploiting a CPR to more costly, coordinated strategies when they
share a common understanding that: 
1. 	Continvance of their independent strategies will seriously harm an 

important resource for their survival. 
2. 	 Coordinated strategies exist that effectively reduce the risk of 

serious harm to the CPR. 
3. 	 Most of the other appropriators from the CPR can be counted on to 

change strategies if they promise to do so. 
4. 	 The cost of decision making about future coordinated strategies is 

less than the benefits to be derived from the adoption of coordi­
nated strategies. 

Let us now discuss how these general propositions are related to the 
specific valiables in Table 13.1. 

Common Understanding of the Problem 

Whether appropriators share a common understanding that continuing 
independent strategies will seriously harm a resource important for their 
survival depends on the size and performance of the resource itself and on 
their own actions. Drawing on Table 13.1, we can say that if the resource is 
relatively small (Al), the boundaries are easy to determine (A2), and 
reliable ind' tors of its conditions are present (A3), appropriators can 
begin to develop a consistent understanding of the amount and value (f
the yield of the CPR. Users need relatively good information about the 
amount of the yield or reliable and sensitive indicators about the condition 
of the CPR. How fast this type of information is obtained and synthesized 
depends heavily on the type of resource involved and the level of scientific 
knowledge used (Gilles and Jamtgaard 1981). 

If appropriators live in a small community (Cl) near to ihe CPR (C2), 
they will have a relatively accurate picture of each other's withdrawal 
practices.5 Further, open communication about the problems they face, as 
well as about potential solutions, is enhanced when users live in a small 
community. This is consistent with a major finding from the research of 
scholars who have constructed commons laboratory experiments on com­
mons situations. When communication is unconstrained in laboratory 
CPRs, participants are far ifiore likely to devise joint strategies that achieve 
higher joint outcomes than when communication is constrained (see 
Wilson 1985; E. Ostrom and Walker 1991; and the review of laboratory 
experimentation by Feeny in Chapter 12 of this book). 

As users come to recognize through communication that demands are 
close to or are exceeding the yield (B1), then one can expect that they will 
share an understanding that continuance of their independent strategies 
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will seriously harm the CPR. This recognition is not sufficient for a change
from individual to coordinated strategies. The users must also place a high
value on the CPR itself in terms of their own economic and social survival. 

Common Understandingof Alternatives for
 
Coordination
 

Appropriators must be able to conceptualize the possibility of alternative 
strategies that might avoid this harm. The capacity to think about 
alternative coordinated strategies is affected by the prior experience that 
users have had with other forms of local organization (C4a and C4b in 
Table 13.1), knowledge about the experiences of other groups trying to 
solve similar problems (C4c), the certainty of their own status as owners 
(C5), and a capacity to take local initiative (C6). One would expect
appropriators with little or no common experience with or knowledge of 
successful efforts to achieve coordinated strategies to have greater diffi­
culties in developing strategies to manage a CPR. 

Common Percepteon of Mutual 7Tust
 
and Reciprocity
 

Participants need assurance that if they change to more costly, coordinated 
strategies, others will do likewise. This is the central argument in the work 
of Oakerson (Chapter 3; Oakerson 1988) and C. Ford Runge (Chapter 2;
Runge 1981, 1984), who stress how important the assurance of mutual 
promise keeping is in solving CPR problems. Given the structure of the 
commons dilemma as it is frequently modeled, this is the problem that 
each individual must be assured that he or she will not be the "sucker" 
who adopts the most costly coordinated strategies (that is, cooperates)
while others yield to their "temptation" not to cooperate and continue 
their own practices. Assurance may also be obtained through reliance on 
formal police, formal surveillance and investigations, and formal courts. 
Use of formal legal methods to gain assurance is costly, however, and 
appropriators can reduce the costs of assurance dramatically if they are 
willing to develop relationships of trust and reciprocity among themselves 
(R. 	 McKean 1975). 

Mutual trust has been conceptualized as an asset that individuals 
build over time by engaging in mutually beneficial transactions that 
cannot be consummated in an immediate quid pro quo exchange (see
Breton and Wintrobe 1982; see also Posner 1980). Perceptions concerning
the likelihood that other users will follow an agreed-upon coordinated 
strategy are affected by all of the factors related to the group (Cl, C2, C3a, 
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C3b, C3c, C3d, C3e) and to prior experience with local organization (C4a, 
C4b, and C4c). 

Common Perceptions That Decision-Making Costs 
Do Not Exceed Benefits 

Users would also need to share an expectation that the costs of future 
decision making about coordinated strategies will not exceed the benefits 
to be derived from the use of coordinated strategies. Expectations about 
decision-making costs are affected by all of the characteristics of a group
and by its prior experience of and knowledge about organizational 
arrangements. Almost all theories of organization posit that decision­
making costs rise with the size of the group making decisions (Cl in Table 
13.1). One would expect that the greater the homogeneity of the group, the 
lower the costs of arriving at decisions. Decision-making costs are also 
lowered if some individuals are willing and able to undertake entrepre­
neurial efforts to get organized or to persuade an existing organization to 
include the CPR within its frame of interest (Olson 1965). 

When the Tragedy Is Not Avoided 

By focusing on the conditions necessary for the emergence of coordinated 
strategies to use a CPR, the four propositions developed above also help to 
explain why so many CPRs have been destroyed or are suffering severe 
problems of degradation. One can reverse the direction of the proposi­
tions in the following shortened version: 

Appropriators will continue independent strategies for exploiting a 
CPR unless they share a common understanding and perception of: (1)
the nature of the problem, (2) the alternatives for coordination avail­
able to them, (3)the likelihood of mutual trust and reciprocity, and (4)
expected decision-making costs as being less than the benefits to be 
derived. 

Given this statement of the problem, one understands why individuals 
continue independent strategies fur exploiting many CPRs. Unless cre­
ative efforts are expended to create large-scale user-group organizations,
independent, exploitative strategies are a dominant strategy for all partici­
pants. Problems of controlling ocean fisheries, migratory wildlife, and 
international air pollution are several orders of difficulty greater than 
localized common-pool problems such as managing grazing lands, irriga­
tion projects, inshore fisheries, and the like. 
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The general principles involved in solving large-scale CPR problems 
are similar to those involved in dealing with smaller resource systems. 
The processes of gaining a common understanding and devising workable 
coordinated strategies are, however, far more difficult and costly for large­
scale common-pool problems. Institutional designs relying on nested 
structures of smaller organizations within larger organizations are most 
likely needed (see Coward 1980; Bendor and Mookerjee 1985). The devel­
opment of such structures, when the resource crosses jurisdictional 
boundaries (or, even worse, exists outside all jurisdictional boundaries), is 
costly and difficult. 

On the Survival of Appropriator Organizations 

The creation of an organization and the development of coordinated 
strategies for using a common-pool resource are no guarantee that an 
organization can survive over time. Many efforts to achieve coordinated 
strategies have collapsed after a few years. h itial perceptions of the nature 
of the problem, the alternatives for coordination, the likelihood of mutual 
trust, and the costs of decision making may be altered by experience. Is it 
possible to posit the variables that may be copducive to the survival of an 
AO, once it has emerged through the slow accretion of common under­
standings or has been consciously designed by individuals trying to solve 
a specific problem? I think it is. 

Six general propositions can be stated as a means of summarizing the 
more specific variables discussed at the Annapolis conference. 

An appropriator organization is more likely to survive if: 
1. The organization devises a small set of simple rules related to 

access and use patterns agreed to by appropriators. 

2. 	 The enforcement of these rules is shared by all appropriators, 
supplemented by some "official" observers and enforcers. 

3. 	 The organization is constituted with internally adaptive mech­
anisms. 

4. 	 The appropriators from the CPR are able to sustain legal claims as 
owners of the CPR. 

5. 	 The organization is nested in a set of larger organizations in which 
it is perceived as legitimate. 

6. 	The organization is not subjected to rapid exogenous change. 

Let us discuss each of these propositions in turn. 
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A Small Set of Simple Rules 

The development of a small set of simple rules agreed to by appropriators
has many survival advantages. The key advantage is that participants can 
remember the rules and transmit them to new participants over time. The 
constraints that social systems use to structure behavior-rules, that is­
are constraints only to the extent that humans can understand %.hatis and 
is not allewed and can transmit this information over time (see V.Ostrom
1980, 1985; E. Ostrom 1986). To the extent that rules are backed up by
physical constraints (for example, fences or governing devices on motors),
it is easier for individuals to follow a rule without actually knowing it and 
to be sure that behavior is in conformance with rules. Most rules, however, 
are constraints only in so far as humans learn them, follow them almost 
automatically, tell others about them, and know when others are or are not 
following them. 

The fewer the rules used to organize activities (relative to the complex­
ity of the activities), the more likely that individuals can understand,
remember, and follow them. Further, the fewer and less ambiguous the 
rules are, the higher will be the agreement among all participants about 
what is and what is not an infraction. At the Annapolis conference we 
discussed the multiple functions of the simple rule "You must live locally 
to use this system." 6 Following this rule 

• is easy because the rule is extremely easy to learn, remember, and 
transmit 

" enhances the local knowledge that appropriators have about the 
resource 

" enhances the possibility for reciprocity and trust among participants
because they have a higher probability of knowing one another and 
engaging in other transactions 

" reduces decision-making costs about who can or cannot use the system 
"reduces enforcement costs since a stranger will be obvious to most 

participants 

An unchanging rule that a grazing will be open for usecommons 
between the same dates every year (and closed otherwise) is a low-cost 
rule for coordinating the behavior of large numbers of appropriators who 
may live miles apart during much of a year (see Gilles, Hammoudi and 
Mahdi in Chapter 10 of this book). Assigning a single individual in a
residential community the responsibility for announcing the dates for 
opening and closing of a commons is, as McKean points out in Chapter 4, 
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a more flexible and equally clear rule of access, but may be difficult 
to use when appropriators live far apart without modern modes of 
communication. 

Dual Enforcement 

That the rules of an AO are enforced by the appropriators themselves 
backed up by some "official" enforcers also appears to be an important 
condition for survival. The long-se-ving village institutions described by 
McKean in this volume illustrate this clearly. One or two participants 
simply forgetting to follow the rule without anyone saying anything can 
be the beginning of the end. Once some participants unconsciously (or 
consciously) forget to follow the rules, and no one says or does anything 
to them, others observe the lack of sanctions and are less inclined to follow 
the rules themselves. 

Dual enforcement is a mutually reinforcing process. No AO can hire 
enough guards to see all the boundaries of a CPR and all of the activities of 
users. Users are the effective "public eyes" (Jacobs 1961) that cover more of 
the territory than official guards could ever see. If users know, under­
stand, and have agreed to a simple set of rules, and if they use social 
sanctions against one another for rule infractions of various kinds, there is 
a higher probability that a rule infraction will not go unnoticed and 
unsanctioned. Further, if social sanctions are backed up by official guards, 
this helps everyone remember the rules and gives the social sanctions 
more weight. 

Internally Adaptive Mechanisms 

Two aspects of adaptability were discussed at Annapolis. The first had to 
do with the capacity of an AO to use multiple decision rules and to relate 
these to different types of problems. Many conference participants articu­
laied a need for at least three types of authority rules that would 

" create a positionfor a single individualwho is authorized to make decisions 
for the AO related to important and rapidly changing conditions 

" create a council (either representative or a full assembly) where major 
problems can be discussed, general rules formulated (particularly those 
relatid to distribution and problems of equity), and penalties assessed 

" rely on broad consensus and/orformal rules requiring extraordinary major­
ities for deciding on actions that may involve considerable sacrifice or 
penalties 
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This implies that even though AO rules should be as simple and as few as
possible, the governance structure of an organization should be relatively
complex if it is to survive over a long time period.

The second aspect of adaptability has to do with the capacity of an AO 
to change its own structure over time. An organization that can change its 
own rules regarding membership, access to and use of the CPR, collection 
of information, and the incentives and sanctions to be used, has a higher
probability of being able to survive in a changing environment than one
that must continue to use the same rules for internal organization over 
time. This aspect of adaptability is closely related to what W Ross Ashby
(1956) has referred to as "ultrastability." 

Ownership 
For survival, participants at the Annapolis conference argued that those 
who are the users of a CPR should also be its owners. While cases such as 
the one described by Cordell and McKean illustrate instances where 
individuals with few claims to property rights have developed rather 
ingenious ways to manage a CPR, the same cases also illustrate the
marginal character of these AOs. While the swamp fishermen view each 
other as "coowners" of the resource, outsiders perceive them as having no
legal claims to it. Conflicts among residential users can be worked out 
within their own de facto legal framework. Conflicts between. residential 
users and "outsiders" cannot be worked out locally and musk be settled 
within a de jure legal system. In Chapter 1, Bromley stresses the problems
involved when only de facto ownership is exercised by participants. 

Nesting of an AO in a Larger System 
A fifth proposition has to do with the nesting of an AO within a set of
larger organizations and authorities for dealing with problems beyond the 
boundaries of the AO. This is particularly critical when the CPR itself is
large and AOs are organized around subparts. Thus, if those on a tertiary
channel of a large irrigation system organize an AO to keep their channels 
clear and to regulate the opening of valves, they also need to be able to 
communicate effectively with the operators of the headw.ters from time to 
time (see Uphoff 1985, 1986).

Nesting of organizational arrangements in federated structures of
various kinds may also enable participants to cope with holdout prob!ems 
more effectively in large groups. Once an AO grows large, informal 
sanctioning among members becomes more difficult. Building a larger
organization from smaller unib, however, enables participants to monitor 
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and impose informal sanctions on each other within a smaller organiza­
tion. If a member crganization begins to lag behind, on the other hand, 
the larger organization can stimulate conformance. 

Even when a particular AO is effectively organized to deal with the 
internal problems of a CPR, many events from outside the system can 
affect the CPR's operation. Local appropriators need mechanisms for 
effective communication with larger organizations to cope with these 
problems. External organizations or authorities can provide essential 
inputs to the decision making undertaken at the AO level. Examples 
include scientific information, capital fund-raising, modern technological 
training (where this is really needed), and supplemental conflict resolu­
tion mechanisms (available when the AO cannot resolve its own conflicts 
successfully). 

Lack of Simultaneous Exogenous Changes 

An AO is more likely to survive over time if it is fortunate enough not to 
have to cope with many, simultaneous changes in such key exogenous 
variables as population, technology, number of appropriators, external 
demands, and relationship to central authorities. As Bromley points out in 
Chapter 1, all large changes in exogenous variables threaten the capacity 
of individuals to learn about the change fast enough to make adaptive 
responses. The faster and greater the amount of the change, the higher the 
probability that an AO cannot respond rapidly enough. 

Is Survival Sufficient? 

Simple survival of an AO is not a sufficient condition for effective 
performance. 7 The survival of an AO over a long time leads one to 
presume that the AG is doing something well. The key question is what is 
it doing well? For some AOs, the answer may be that the only thing they 
are doing well is surviving. Unless ACs are in highly competitive 
environments that tend to eliminate the inefficient and inequitable ones, 
we cannot presume that those that survive are performing well. If ACs 
were firms in a highly competi..ve market, the theory of market processes 
would enable us to infer that survivors use efficient, long-term 
strategies-even though the survivors may not have selected these strate­
gies consciously (Alchian 1950). 

Some AOs have extraordinary powers not available to private firms in 
a competitive market. These powers enable such AOs to survive even 
though performing poorly. AOs that can enforce membership and contri­
butions to collective actions (for example, if they have public powers to 
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coerce and sanction) can survive even when most of their members do not 
evaluate them as performing efficiently or equitably. It is even possible for 
a long-surviving AO to generate more costs than benefits. The latter can 
occur when membership is coerced and the costs of exit are high. Many
AOs organized in the public sector can coerce membership, and exit may
involve extraordinary costs. Consequently, it is especially important not to 
presume that surviving local governments automatically perform well. 

AOs established and maintained primarily through voluntary agree­
ment and operating over a long time period without full governmental 
powers are most likely to generate more benefits than they impose costs. 
It is hard to imagine how strictly voluntary AOs cou!d survive unless net 
benefits are positive. In a strictly voluntary association, members can 
leave the AO at any point they perceive costs of participation to exceed 
benefits. Yet a positive benefit-cost ratio is not equivalent to high 
performance. 

What Is Good Performance for an AO? 

Oakerson's framework (see Ch:*pter 3) includes two criteria that could be 
used to evaluate the outcomes of user interactions related to the CPR: 
efficiency and equity. The first aspect of efficiency mentioned by Oakerson 
is whether appropriators have achieved an optimal rate of use. A less 
rigorous efficiency criterion is that appropriators are not exceeding the 
sustainable yield. A second aspect of efficiency has to do with the 
difference between the benefits resulting from the operation of an AO and 
the decision-making and potential deprivation costs of the AO. A minimal 
efficiency criterion is that this difference is positive. A comparative 
efficiency criterion can be used to explore whether the difference between 
the benefits and costs of an AO in one setting is as large or large" than that 
of another AO in a similar setting. Two questions are involved in using the 
criterion of equity: (1) Is the distribut.on of the costs roughly similar to the 
distribution of benefits? (2) Are there patterns of redistribution that 
appropriators wish to achieve at this level of organization? 

At the Annapolis meetings several conditions-in addition to those 
identified as conducive to emergence and to survival-were found to 
enhance the performance of AOs in governing and managing CPRs. One 
set of conditions is concerned with the "match" of the membership of the 
AO and that of the appropriators. A second involves the relationship 
between the incidence of benefits and the incidence of costs derived from 
the operation of the AO. A third factor is the knowledge generated by
appropriators about the CPR and about user preferences, benefits, and 
costs. While these might possibly be stated in propositional form, my 

http:distribut.on
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understanding of what is involved is not yet sufficient for me to do so, and 
I will simply discuss each of these conditions in turn. 

The Match of Membership of the AO and 
the Appropriators 

A key factor that affects the long-run performance of organizational 
arrangements is whether organizations can be established and maintained 
whose boundaries are roughly coterminous with those of the CPR and its 
appropriators. This is definitely not easy to accomplish in natural set­
tings.8 Most communities are simultaneously concerned with many types 
of problems. The boundaries most relevant for managing a particular CPR 
may not be the same as those most relevant for managing another CPR or 
some types of pure collective goods. Even if we assume a considerable 
amount of discretion in establishing AOs, it is unlikely that the boundaries 
of any private or public AO will exactly match those of a particular 
resource system. In governmental systems, where jurisdictional bound­
aries are firmly established from the center and citizens are discouraged
from establishing local organizations with quasi-public powers, the likeli­
hood of even a rough match between the most relevant organizational 
arrangement and the CPR is low. 

Mi;matches can take two forms. The first form involves the case where 
an AO is considerably larger than the CPR in territory or number of 
appropriators. A possible outcome of this mismatch is total indifference 
by the larger unit to the problems of regulating the CPR. In the eventuality 
that appropriators were effectively represented in a democratic process in 
the larger unit, poor performance couid still be predicted. Individuals 
living outside the boundaries of the CPR would have little or no inforna­
tion about what was happening in the CPR and would certainly not want 
to pay taxes to support its activities. 

A second type of mismatch would occur if the organization attempt­
ing to regulate the CPR were substantialiysmaller than the CPR in territory 
or number of appropriators. If an AO could gain the cooperation of only a 
small subset of those actually using a CPR, this small subset would be the 
only one contributing to the regulatory program. Those who did not 
cooperate by changing their withdrawal patterns or through contributions 
to support investments in the CPR would gain substantially without 
contributing their fair share. If the number of noncooperators were large, 
those who initially might be willing to cooperate might not be willing to 
cooperate over the long run. While a mismatch of the first type is likely to 
result in an overinvestment in collective activities and projects, a mismatch 
of the second type is likely to result in an underinvestment. We must be 
careful, however, to examine operationalpatterns of relationships before 
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presuming a mismatch. While no single, formal organizational unit may
exist with similar boundaries, informal arrangements among organiza­
tions may enable appropriators to develop effective, informal organiza­
tional arrangements that roughly match the boundaries of a CPR. 

The Relationship between the Incidence of 
Benefits and Costs 

A second consideration is how rules distribute costs and benefits. Many
of the simple rules adopted as a means of long-term survival are not 
optimal rules in the senfe of maximal efficiency. J. Rourmasset (1985), for 
example, points out that the simple rule used on many long-surviving
irrigation systems of allocating water based on the amount of land owned 
can lead to inefficiency. If the system is large, the cost of getting water to 
parcels at the end of the system is much higher than getting it to those at 
the head of the system. The rule allocating water has to be looked at,
however, in relation to the rule requiring labor or other inputs. When 
farmers are required to invest substantial quantities of their own labor to 
maintain irrigation systems, rules relating the amount of labor required to 
the amount of water received are relatively typical (Tang 1992). Thus a rule 
that is inefficient when used to allocate water on a system where no inputs 
are required, may be quite efficient when used to allocate water on a 
system where substantial inputs are required based on the same formula 
as water allocations (see also Bromley, Taylor, and Parker 1980 for a 
discussion of equitable distributions). 

The Type of Knowledge Generated 

It is conceivable that individuals might organize an AO that survived for 
some time without detailed information about the characteristics of the 
CPR and use patterns. It is inconceivable, however, that such an AO could 
perform efficiently or equitably without such information. Without de­
tailed knowledge about the yield patterns of the CPR, rules that reduce the 
quantity of use-units that participants are allowed to withdraw may be 
more or less stringent than needed to manage the CPR efficiently. Even 
when appropriators are able to obtain relatively reliable information about 
the characteristics of their CPR, they may not obtain valid information 
about the actual use patterns of various approptiators over time. Appro­
priators are not motivated to reveal the full extent of their use since such 
information may lead others to try to limit their activities. Unless the CPR 
is small and easy to understand, and each user can easily monitor the use 
patterns of others, obtaining accurate information is far from a trivial 
proHem. 
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Some of the technical knowledge needed about the physical structure 
of a CPR may be provided by larger public or private agencies that provide 
experts to map the CPR and describe itL yield patterns. A key question,
however, is whether this information is made available to the appropria­
tors themselves or only to central agencies who are not involved in the day­
to-day operation of the CPR system. It is a common practice of donor 
agencies to make technical reports to the bureaus of central governments 
and not to the apprc(, riators themselves. Institutional arrangements used 
in developed countries, such as those of a "watermaster" associated with 
equity courts, provide technical information about the CPR and about use 
patterns to all participants (see Blomquist and E. Ostrom 1985), but such 
arrangements are used infrequently in the developing world. 

Conflict can be an important feedback mechanism for the participants 
in an AO about how past efforts (or projected future efforts) affect the 
interests and behaviors of different participants. AOs vary in the extent to 
which they use conflict creatively for gaining information about problems 
perceived by different participants. If conflict is suppressed, key informa­
tion about the effects of past actions is lost. If conflict is encouraged,
valuable resources are spent in potentially harmful disputes. Thus, the 
development of effective conflict resolution mechanisms within an AO is 
also an important aspect of its capacity to achieve efficient and equitable 
performance. 

Conclusion 

The rudiments of a theory of the origins, survival, and performance of 
organizations to manage common-pool resources have now been pre­
sented. The theory represents an effort to integrate the finc;ngs of specific 
case authors and the speculations made at the Annapolis conference, 
where the chapters of this book were intensively discussed, with a broad 
political-economic approach to the study of institutions. Since the first 
draft of this chapter was circulated, a number of important books have 
been or will soon be published that contain still further empirical support 
for the propositions of the theory just sketched (Ascher and Healy 1990; 
Berkes 1989; Fortmann and Bruce 1988; Marshak 1987; McCay and 
Acheson 1987; E. Ostrom, 1990; E. Ostrom, Gardner, and Walker n.d.; V. 
Ostrom, Feeny, and Picht 1988; Pinkerton 1989; Wade 1986). A major 
bibliography has also been published (Martin 1992). In all of the cases 
described in these works, overexploitation of common-pool resources 
occurred when open access prevailed either because no set of individuals 
had property rights or because state property was treated as open-access 
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property Appropriator organizations were able in many instances-but 
not all-to manage CPRs effectively. Where AOs failed to develop, did not 
survive, or performed inadequately, it would appear that one or more of 
the variables identified above was responsible. 

Obviously, much more work is needed to make this rudimentary 
theory more rigorous and to test its implications precisely rather than 
generally. Many scholars are engaged in this effort as an International 
Association for the Study of Common Property has now been established 
(its first international meeting was scheduled for the fall of 1990 at Duke 
University and the second for the fall of 1991 at the University of 
Manitoba). In several works published at about tile same time, some of the 
propositions presented above were developed by a more formal method or 
given a more precise empirical test (see Gardner and E. Ostrom 1991; 
Weissing and E. Ostrom 1991; Walker, Gardner, and E. Ostrom 1991; Tang 
1992; E. Ostrom 1990, 1992). It is an exciting time to be participating in an 
evolving interdisciplinary effort to understand how institutional arrange­
ments affect the capacity of individuals to engage in self-governance and 
self-management of common-pool resources. 

These theoretical and empirical efforts translate into policy proposals. 
At the Annapolis conference, for example, participants strongly articu­
lated a view of the type of policies that donors and governments of 
developing countries should adopt to be consistent with our evolving 
understanding. The participants recommended to donors and policy­
makers in developing countries that they abandon current presumptions 
that local rules and customs were lacking for most common-pool resource 
systems. Instead, the participants urged that the burden of proof should 
rest with donors and policymakers to demonstrate the absence of local 
customs and rules before intervening to impose external ones. The advice 
in a nutshell was: 

1. 	 If a people have lived in close relationship with a relatively small 
common-pool resource system over a long period of time, they have 
probably evolved some system to limit and regulate use patterns. 

2. 	 Before one imposes new rules on local systems, inquiries should be 
made to determine if some rules and customs do not already exist. 

3. 	 If some customs and rules do exist, study these carefully in order to 
understand how they affect use patterns over time. 

4. 	 Propose new rules only after you have convinced yourself that either no 
rules and customs exist, or the rules and customs that do exist are not 
effective in achieving regulation or produce substantial inefficiency, 
inequity, or both; and you are thoroughly familiar with the configuration 
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of institutions in existence that may affect how new rules operate in 
practice. 

5. 	Maintaining and enforcing new rules depends upon people finding
those rules to be an acceptable way of ordering their relationships with 
one another as a community. 

6. 	 New rules cannot vary dramatically from the existing repertoire of 
rules in use or they will exist only on paper and not in the minds of 
those who must understand the rules to make them work. 

We can hope that this message will be heard. 

NOTES 

The author is appreciative of the support given her research by the Decen­
tralization: Finance and Management Project sponsored by the Office of Rural and 
Institutional Development of the Bureau for Science and Technology (S&T/RD) of 
the U.S. Agency for International Development (AID) and the National Science 
Foundation (grant no. SES 8619498). Useful comments have been made on earlier 
drafts of the chapter by John Baden, Christi Barbour, Fikret Berkes, William 
Blomquist, Peter Bogason, Daniel Bromle, David Feeny, Garrett Hardin, Bonnie 
McCay, Vincent Ostrom, Roger Parks, Pauine Peters, Jeanne Schaaf, Robert Wade,
York Willbern, Rick Wilson, and James Wunsch. 

1. See Bromley, Taylor, and Parker 1980 foi a review of literature about 
irrigation associations in many different third world countries. Most irrigation
associations would be covered by the concept of an appropriator organization. 

2. The first necessary but not sufficient condition for avoiding the tragedy of 
the commons is the establishment of property rights limiting who can use, how 
much can be withdrawn, who can manage, and how rights are transferred. 

3. The variables listed in Table 13.1 were mentioned by participants as being
important as either enhancing or hindering efforts to achieve organized coordina­
tion of some sort. None of them were identified as necessary and sufficient 
conditions either for or against the emergence of an AO. Cultural divisions are not,
for example, a sufficient condition for not achieving organization. Many successful 
AOs include membership that crosses ethnic and linguistic barriers. On the other 
hand, when individuals from cultural traditions that are deeply suspicious of and 
antagonistic to one another try to solve CPR problems, they have more to overcome 
in developing mutual trust than when a set of individuals all come from the same 
cultural background (see discussion in Bromley, Taylor, and Parker 1980). 

4. 	 See Buchanan and Tullock 1962 for an important general theory of 
constitutional choice and V.Ostrom and E. Ostrom 1977 and E. Ostrom 1989 for 
earlier efforts to apply the theory of constitutional choice to the analysis of CPRs 
(see also V. Ostrom 1982, 1986; Roumasset 1985). 
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5. See Berkes and Kilaiioglu 1989 for an analysis of the relative efficiency
and equity of small-scale fisheries and a summary of literature on the evolution of 
community-based resource management systems. 

6. Several of the cases in this book use this rule including those by McKean 
(Chapter 4), Campbell and Godoy (Chapter 5), Berkes (Chapter 7), Cordell and 
McKean (Chapter 8), and Wade (Chapter 9). 

7. Several recent analyses have stressed the importance of not equating
survival and optimality (see, for example, Binger and Hoffman 1989; March and 
Olsen 1989). 

8. 1 do wish to stress that there are many forms of organization that 
accomplish this rough correspondence. Wade (1936) has shown how local organi­
zation based on a village structure in India is able to encompass most of the affected 
irrigators even though the organization is not based on the irrigation channel. 
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