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Managing Local Commons: 
Theoretical Issues in Incentive Design 

Paul Seabright 

G rowing interest in environmental economics has led to a great deal of 
work in recent years on the economics of local common property 
resources, but it would be a mistake to think that the topic is in any 

danger of being over-grazed. Local commons encompass a wide range of 
resources whose shared feature is the need for some form of collective manage- 
ment, and pose interesting problems in such disparate sub-fields as agricultural 
economics and the theory of the firm. 

The definition of local common property resources must do two things: 
first, define common property resources, and secondly, distinguish local from 
other kinds of common property resources. Common property resources, as 
the name suggests, are resources in which there exist property rights, but 
property rights that are exercised (at least partly) collectively by members of a 
group. There must also be rivalry in consumption of the resource within the 
group; that is, an increase in the amount consumed by one individual reduces 
the amount remaining for others to consume. What makes the right of control 
collective, rather than individual, is simply the absence of a complete set of 
contractual relations governing which member of the group is entitled or 
required to do what. Like lawyers in a lifeboat, they find themselves obliged by 
circumstances to cooperate. However, membership of the group is limited by 
legally recognized and practically enforceable rights, and does not have to be 

*Paul Seabright is Director of Studies in Economics, Churchill College, Cambridge, 
United Kingdom. 
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concerned with the possibility of "open access," namely the risk that additional 
exploiters might have free entry to the resource.' 

The typical examples of local commons, as opposed to other types of 
commons, are often assets owned by reasonably small communities, such as 
villages. These are distinguished from global commons in two main ways. Most 
importantly, the main members of the local community are few enough to be 
known to each other; some of their actions are observable; and consequently 
they have the ability and sometimes the incentive to build reputations for 
behaving in certain ways. By contrast, some global commons problems, like 
global warming, involve billions of us. However, sometimes global commons 
problems concern a limited set of known players, namely governments; what 
distinguishes these cases from classic local commons is a second feature, namely 
the absence of even the potential for intervention by a state that is more 
powerful than any of the individuals. In the case of governments making 
decisions about global warming, this simply means that no world government 
exists to tackle the issue. For the purposes of this paper I shall define local 
commons problems as small-numbers problems, but I shall generally also make 
the empirical assumption that state intervention is one option among others for 
resolution of these problems. 

So local commons certainly include the familiar dramatis personae of envi- 
ronmental microeconomics, like grazing lands and inshore fisheries (although 
since deep-sea fisheries are open to access by others, they fall into a separate 
category). They include collectively managed irrigation systems such as canals 
and tanks; subterranean aquifers and oil reserves; forests and many wildlife 
habitats.2 But they also include many phenomena that should be analyzed in 
similar terms, and which typically appear in very different areas of the 

IIn an "open access" problem, as distinguished from the subject of this paper, any agreements 
governing relations between existing exploiters are vulnerable to free entry by new exploiters from 
outside. Thus, the problems of common property resources are typically both more complex (since 
they concern interactions among specific individuals) and potentially more soluble than problems 
of open access. In the literature, common property resources are sometimes defined more broadly, 
as resources characterized by difficulty of exclusion as well as by rivalry in consumption (for 
instance, Berkes, 1989, p. 91). On this view, open access problems are just one kind of common 
property resource issue, namely one where it is impossible to exclude anybody. Feeny et al. (1990) 
use the term communal property to refer to what are here called common property resources, namely 
those where some people can be excluded but not others. It is not particularly important which set 
of definitions is used, so long as each is used consistently, and so long as the issues raised by what 
are here called common property resources are not confused with those of open access. I have also 
here avoided use of the term "common pool resources," which may suggest that only the overall 
stock of the resource matters, whereas I am interested in the more general case where potentially 
many aspects of the management of a resource can be important. 
2Endangered species have typically been treated in the literature as open access problems. But as 
Swanson (1993) emphasises, the fact that they are de facto open access should really be treated as 
endogenous. Governments have the ability to safeguard endangered species by regulating access if 
they wish to, and their unwillingness to do so is often the symptom of insufficient economic rent 
generated by the survival of the species in question. Policies to preserve such species are often 
better addressed to raising the rent appropriable by the parties with the power to control access, 
than by such currently fashionable means as trade conventions. 
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economics literature: partnerships and joint-stock companies, for example. 
Other situations that can be analyzed within this framework include house- 
holds, research joint ventures, collective amenities in apartment buildings, 
pension funds, university departments. 

Establishing Common Interests 

The bulk of the literature on common property resources has taken the 
main analytical problem they raise to be one of resolving conflicts over the 
contribution of different members towards a common management policy. As a 
result, conflicts of interest over what is the optimal management of the resource 
have been largely ignored. At first, this distinction may sound merely semantic. 
After all, the difference in value to some member between the optimal manage- 
ment policy given the preferences of that member and a compromise manage- 
ment policy might be counted as part of the "contribution cost" paid by the 
member towards the compromise solution. However, the distinction is impor- 
tant for two reasons. 

First, social choice theory points out that the very existence of an optimal 
collective management policy cannot be taken for granted, and that mecha- 
nisms to decide upon such a policy may be vulnerable to strategic manipula- 
tion. Secondly, the information required for commons management will be 
much reduced if it can be assumed that the management policy for the 
resource (for example,, what its aggregate rate of depletion should be) can be 
determined separately from the way that policy should be implemented (for 
example, how the consumption made possible by the agreed-upon depletion 
rate should be shared out among members). Call these two aspects of the 
management problem the production plan and the implementation plan. 

The separation of these tasks will be a reasonable assumption only when 
everyone can agree on what would be the optimal production plan, without 
knowing anything about the distribution plan. This may sound unlikely. But 
remember that a firm's shareholders will unanimously support attempts by that 
firm to maximize value (according to the Fisher separation theorem as de- 
scribed in Milne, 1974; DeAngelo, 1981), as long as the economy has complete 
risk-sharing opportunities. Consequently it is possible to determine the firm's 
optimum production plan (given a price system) without knowing anything 
about shareholders' preferences or constraints. It follows that, for there to be 
conflicts of interest between member-beneficiaries of a common property re- 
source over the production plan, production decisions must make a significant 
difference to at least some members' risk-sharing opportunities, and must do so 
in different ways for different members. 

An example should help to clarify the issue here. Consider a group of 
farmers who have conflicting interests regarding the use of common grazing 
land during periods of drought, according to whether or not they have access 
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to irrigation. A strictly value-maximizing policy would restrict access to com- 
mon grazing more during droughts than at other times because of the danger 
of erosion; but it is precisely during droughts that those engaged in rain-fed 
agriculture may find themselves most dependent upon livestock and therefore 
most in need of common grazing. Therefore, in the absence of other means to 
diversify away this risk they would prefer a policy that permitted them to react 
to a drought by increasing their demands on the common grazing land. Their 
conflict of interest with the farmers who have access to irrigation will in 
consequence concern not just how the limited grazing opportunities should be 
shared between them (the implementation plan), but will also extend to a basic 
conflict of interest over the production plan-that is, over how much grazing in 
total there should be when droughts occur. 

Solving such conflicts of interest may be very difficult, and the absence of 
appropriate means of compensation for the missing risk-sharing mechanisms 
may lead to a breakdown of the management of the common property re- 
source. In what follows, however, we shall be concerned mainly with the 
problems of implementing a known optimal production plan. These problems, 
as the empirical evidence shows, are quite serious enough. 

Devising Incentives to Advance Common Interests 

The central implementation problem for common property resources is 
that, in the absence of binding agreements to the contrary, consumption of the 
common resource by one agent will impose negative externalities on others. 
Since individuals do not take these externalities into account, aggregate con- 
sumption of the resource is typically inefficiently high. Deforestation, over- 
grazing and excessive mineral depletion are the standard instances. In a classic 
article, Garrett Hardin (1968) referred to this outcome as a "tragedy of the 
commons." Alternatively, the externalities may mainly affect investment, in that 
resources expended in the enhancement of the common property resource's 
value will typically confer external benefits on other members, and under- 
investment will result. Inadequate maintenance of irrigation systems and roads, 
and neglect of drainage, fencing and upkeep of public land are common 
examples. 

The investment externality characterizes virtually all common property 
resources, including such non-standard examples as firms and research joint 
ventures: the tendency towards under-investment by shareholders in monitor- 
ing a firm's management is a classic example (Grossman and Hart, 1980). In 
fact, the distinction between consumption and investment externalities is practi- 
cally useful but not analytically important: the optimal production plan for 
common property resources will typically involve most if not all members both 
consuming less of the resource than their private incentives would lead them to 
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do, and investing more of their other resources in the maintenance and 
enhancement of the common property resource's value. 

How might members be induced to implement such a plan? The next 
section will focus on informal mechanisms that may induce members of a 
common property resource to undertake collectively beneficial but individually 
costly actions. The following section will focus on more formal mechanisms: the 
privatization of property rights, the decentralization of incentives within com- 
mon ownership and control, and the delegation of management responsibility 
to an agent so that participants are limited to a monitoring role. The value of 
these more formal mechanisms will depend significantly upon the success or 
lack of success of the informal mechanisms of collective management that they 
replace. 

Informal Incentives for Cooperative Behavior 

Mechanisms of collective management tend to look very different under 
the lenses of different social sciences. In particular, anthropologists and sociolo- 
gists focus on the way in which individual behavior is governed by rules and 
codes of conduct, the genesis of which is often explained by how well such rules 
serve the interests of the group. Economists, by contrast, focus less upon rules 
than upon incentives. Recent work in game theory has devoted much effort to 
explaining cooperative behavior in terms of a more sophisticated understand- 
ing on the part of individuals about where their (individual) long-term interests 
really lie. In particular, individuals face problems of collective action not once 
but repeatedly. The knowledge that pursuit of their short-term interests can 
harm their long-term aims by affecting the reaction of others in future interac- 
tions may be a powerful inducement to behavior that displays apparent solidar- 
ity with the interests of the group. This does not mean that economics has 
undermined the validity of arguments that appeal to altruism or to social 
norms; these different explanations are complementary, although their relative 
importance will need careful empirical investigation.3 

Economists who argue that cooperative behavior can grow out of self- 
interest usually draw heavily on the theory of repeated games (see the survey 
by Sabourian, 1990). Figure 1 displays a version of the familiar prisoners' 

3It is also likely that feelings of altruism and social solidarity, though extremely important, may be 
more volatile and difficult to promote consciously than perceptions of self-interest. For instance, 
familiarity and repeated interaction may provoke antipathy instead of sympathy between members 
of a community. This does not justify ignoring altruism as a social phenomenon, but it may reduce 
its amenability to systematic analysis. Graham Greene remarks of Scobie in The Heart of the Matter 
that "they had been corrupted by money, and he had been corrupted by sentiment. Sentiment was 
the more dangerous, because you couldn't name its price. A man open to bribes was to be relied 
upon below a certain figure, but sentiment might uncoil in the heart at a name, a photograph, even 
a smell remembered." For a contrary view, see Casson (1992), which develops a theory of 
leadership as the promotion of cooperative action by the manipulation of people's preferences. 
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Figure 1 
A Prisoners' Dilemma 

Player 2 

Cooperate Defect 

1 receives 4 1 receives - 10 Cooperate 2 receives 4 2 receives 5 

Player 1 1 receives 5 both players 
Defect 2 receives - 10 receive zero 

dilemma. If the two players know that they are playing the game only once, 
then Player 1 reasons as follows: "Player 2 might either cooperate or defect. If 2 
cooperates, than I am better off defecting, and receiving 5 rather than 4. If 2 
defects, then I am still better off defecting, since I receive 0 rather than - 10." 
When both players reason this way, they both defect, and end up receiving 0. 
The problem is whether, if the game is repeated a number of times, the two 
players can find a way to cooperate. 

The idea that repetition can sustain cooperation is based on the thought 
that individuals tempted to defect may be dissuaded from doing so from fear of 
losing the benefits of cooperation in the future. For this dissuasion to be 
effective, three conditions must hold. First, the future must matter enough to 
outweigh the immediate benefits to any individual of failing to cooperate; that 
is, other players must have at their disposal retaliatory strategies that "hurt" 
the deviator sufficiently in future periods, even when future payoffs are dis- 
counted.4 So, for instance, excluding those who breach their fishing quotas 
from the fishing grounds in the future must be a sufficiently damaging prospect 
to outweight any immediate gains from over-fishing. In the prisoners' dilemma 
example in Figure 1, the benefits tQ and costs of cooperation are symmetric, but 
asymmetry of itself need not threaten cooperation so long as there exists, for 
each player, a retaliation strategy capable of outweighing the gains to that player 
of failing to cooperate. 

4More generally, imagine that if both players cooperate, they both receive X. If both defect, both 
receive 0. If one defects and one cooperates, the player who cooperates receives -Z, while the 
player who defects receives Y. The only restrictions are that Y > X > 0, that 2X > Y - Z and that 
Z > 0. There is a discount factor g. Then we know that provided Y - X < gX/( - g) there exists a 
retaliation strategy which consists of playing Defect for a finite number of periods in the event that 
the other player has played Defect after an agreement to cooperate, and which ensures that the 
other player is no better off from the defection. Let T be the lowest integer such that Y - X < gX + 
g2X + ... +gTX. Then T is the smallest number of periods for which each player must threaten to 
retaliate in order for the threat credibly to sustain cooperation. If, on the other hand, it happens 
that Y - X ? gX/( - g), then there exists no finite T, and consequently no retaliatory strategy 
that can sustain cooperation. 
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Secondly, these retaliatory strategies must be credible, which means that, 
once an individual has defected, it must be in the others' interest to put the 
retaliation into effect. For example, excluding those who have breached their 
fishing quotas must not require an unreasonable level of effort on the part of 
others in policing the fishing grounds. Abandoning an agreement to restrict 
extraction rates of a mineral asset (as a punishment for free-riding by some 
parties to that agreement) must not reduce its stock so substantially as to 
damage the interests of the retaliators by more than the original free-riding 
did. So when will retaliation be credible? It may be credible naturally (retalia- 
tion may be what they would anyway do in the circumstances, as when it 
involves playing a Nash equilibrium of the prisoners' dilemma game). Alterna- 
tively, it may be true because of a credible agreement between the affected 
parties to put the retaliation into effect. In the latter circumstance, retaliation is 
itself a form of collective action, which tnust therefore be credible if the original 
collective action is to be credible. It is in this respect that one can think of the 
setting up of police forces, inspectorates and similar institutions as a central 
form of common property resource management. The formal mechanisms to 
be discussed in the next section are therefore special cases of the more general 
repeated game response to one-shot inefficiencies. 

Thirdly, the benefits of cooperation in the future must themselves be 
sufficiently probable to act as an incentive to cooperation in the present. Sheer 
repetition of the game is not enough to ensure this. For example, if the game is 
to be played a fixed number of times, then both players will know before the 
last repetition of the game that defection in that last round cannot be punished 
and that therefore cooperation is unlikely in that round. But knowing that, 
they will each defect in the penultimate round. And knowing that, the argu- 
ment by backward induction holds that they will defect even in the original 
round. 

For future cooperation to be a sufficiently probable incentive, one of a 
number of conditions must hold. The game may be infinitely repeated, or there 
may be sufficient uncertainty about how many times it will be repeated. An 
alternative solution is "reputation;" even a very small probability that the 
player is of a type that intrinsically prefers to cooperate acts as an incentive to 
all types of players to behave cooperatively, so long as the game is sufficiently 
far from its final period for the loss of a reputation for cooperation to be costly.5 
Another is bounded rationality, where a small probability that the player is of a 
type to cooperate "irrationally" has much the same effect (Radner, 1980). 
Finally, the one-shot game may have multiple Nash equilibria over which all 
players have a strict preference ordering (Benoit and Krishna, 1985; Friedman, 
1985; Fraysse and Moreaux, 1985). In all cases, the possibility of cooperation 
depends upon players' not discounting future payoffs too heavily (or 

5See Kreps et al. (1982); the argument is sufficiently well known not to bear repeating in detail 
here. Dasgupta (1988) provides an application of the reputation model to the problem of building 
up trust. 
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equivalently, on their interacting at sufficiently frequent intervals); if they don't 
place much value on the future, the gains from short-term self-interested 
behavior may be too great for any future inducements to outweigh.6 They must 
also be able to observe one another's behavior with sufficient reliability to 
observe whether agreements are being kept. 

To this point, the considerations discussed in this section are all essentially 
forward-looking: people will cooperate if they expect to gain in the future from 
doing so. Much of the empirical literature on the management of common 
property resources, however, stresses that historical considerations also play an 
extremely important part in accounting for successful collective action. In 
particular, traditions and institutions of collective action can increase the 
likelihood of successful collective action in the future, and we often observe that 
cooperative institutions work more successfully when they are embedded in a 
context in which collective action has worked in the past. Alternatively put, 
cooperation can be habit-forming (Seabright, 1993). 

What can the theory of repeated games say about this phenomenon? One 
possibility that immediately springs to mind is that all cooperative equilibrium 
strategies in repeated games must be to some extent history-dependent, if only 
in the simplest of ways: the possibility of retaliation depends on actions that are 
sensitive to what other players have done in previous periods.7 So, a break- 
down of cooperation in one period would be expected to lead to a failure of 
cooperation in a future period, by way of retaliation. Unfortunately, this 
suggestion is not very useful as a way of explaining a tendency for cooperation 
to be habit-forming. What it tells us is that the use of threats that are history- 

6In the limit, when the complete information game is repeated infinitely often and there is no 
discounting of the future, the Folk Theorem states that any individually rational payoffs (that is, 
payments that make continued participation preferable to withdrawing from the game) can be 
supported as an equilibrium, by a suitable choice of strategies to punish players who deviate from 
the equilibrium behavior. The Folk Theorem is couched in terms of Nash equilibrium strategies 
(and may therefore rely on threat strategies that are not credible out of equilibrium). But an 
extension by Aumann and Shapley (1976) and Rubinstein (1976) shows that any individually 
rational payoffs can also be supported as a sub-game perfect equilibrium. The idea is to construct 
strategies that punish players who fail to play their part in punishing those who deviate from 
equilibrium behavior; the infinite horizon ensures that any player can always be punished for long 
enough to prevent any deviation from being worthwhile. Unfortunately this result is not necessarily 
robust in the presence of even very slight discounting of the future, although Fudenberg and 
Maskin (1986) show that it will be so under certain conditions (namely that the dimension of the 
space of individually rational payoffs is as great as the number of players). Abreu et al. (1990) prove 
important and intuitive results for the case of repeated games with discounting and imperfect 
monitoring, including the proposition that the equilibrium average value set is monotonic in the 
discount factor (which means, roughly, that an increased degree of concern for the future always 
results in increased benefits from cooperation). 
7Dutta and Sundaram (1993) point out that tragedies of the commons can be avoided even in 
Markovian games where strategies are restricted to being functions of the current state and cannot 
draw on memory. This is because the stock of the resource can act as a state variable that in some 
sense embodies a (restricted) memory of past actions. In some equilibria there can even be 
under-exploitation; however, efficient levels of exploitation cannot be sustained by Markovian 
strategies. 
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dependent can enable parties to achieve efficient outcomes; but if the outcomes 
are achieved, the threats do not need to be exercised, so we may never see any 
history-dependence in observed behavior. What we need to know is why 
cooperation sometimes works and sometimes doesn't, and whether the fact that 
there has been cooperation in the past should by itself make any difference to 
the prospects of cooperation in the future. 

Another possibility is that, in the absence of effective means of communica- 
tion between players, past history may act as a mechanism which enables them 
to coordinate in selecting between the multiplicity of potential equilibria to 
which we know repeated interactions give rise.8 However, it is hard to believe 
that this is practically important for local commons. First of all, in the kinds of 
cooperative institutions that are typically established to manage local commons, 
there is no difficulty about communication. On the contrary, members may 
spend a long time communicating with each other (or squabbling, to put the 
matter less clinically), but may still fail to resolve their difficulties in implement- 
ing successful collective action. Secondly, if individuals are seeking to coordi- 
nate their actions, it is hard to understand why they should ever choose to 
coordinate on any but efficient outcomes. If we observe failures of cooperation 
in the past followed by failures of cooperation in the future, it seems perverse to 
imagine that the reason for this is that players have chosen to coordinate on an 
equilibrium with little cooperation (when they might have chosen to coordinate 
on one with more). 

So if none of these arguments really explains the observation that coopera- 
tion does seem to be habit-forming, what sort of analysis does demonstrate the 
point? To begin, since cooperation often fails even when the opportunities for 
communication are good, we can infer that cooperation is hard to sustain. This 
suggests that most common property resource problems involve either high 
discount rates (relative to the frequency with which opportunities occur for 
repeated cooperation), or one-off benefits from defection that are high relative 
to the per period costs to the defector of retaliation. This accords with common 
sense. Suppose an institution is established to protect common grazing land in 
a village. It may take some time to discover that the rules of grazing are being 
flouted or that the officers have embezzled the funds set aside to put up fences. 
Even though the previously cooperative members may now withdraw their 
cooperation in retaliation, the dishonest officers or the uncooperative grazers 
may have benefitted by enough in the meantime for this retaliation to leave 
them no worse off than they would have been by cooperating. 

8For example, Crawford and Haller (1990) develop a model in which agents in repeated coordina- 
tion games use past behavior to assist their coordination among multiple equilibria in the future. In 
their framework, where there are multiple equilibria of each stage game, the choice of past 
equilibria is used to coordinate on future equilibria. If applied to the prisoners' dilemma, players 
would need to use past strategies (which might not have been equilibrium strategies of the one-shot 
game considered in isolation) to coordinate on future equilibria. 
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In circumstances like these-namely, where the sustainability of coopera- 
tion is a marginal matter-the presence or absence of trust will affect the extent 
to which cooperation succeeds. By "trust" here I mean the expectation by 
members of a group that other members will cooperate. The very fact that the 
immediate benefits from defecting are large implies that it makes a significant 
difference to individuals whether they cooperate anticipating similar behavior 
on the part of others, or choose instead to defect without waiting for others to 
do so first. A good analogy is a cease-fire during a civil war: if each side expects 
the cease-fire to hold, it has less of an incentive to make a pre-emptive strike, 
and consequently the cease-fire is more likely to hold. 

This presence or absence of trust may itself depend on past traditions and 
institutions; in short, institutions can channel trust. In Seabright (1993), I 
develop a model of "habit-forming" cooperation in which the frequency of past 
cooperation determines the probability of future cooperation. The basic idea of 
the model is that people's expectations about how cooperative others will be 
may fluctuate randomly. If people's moods are correlated, but not perfectly 
correlated, then any one person's expectation about the cooperativeness of 
others will amount to an expectation about how likely others are to be 
sufficiently optimistic about the prospects for cooperation to be willing to 
cooperate themselves. Cooperation is then induced by "optimism about the 
level of optimism," which is something that pre-existing institutions can chan- 
nel and enhance. The same paper reports an econometric study of milk 
producers' cooperative societies in India, which are organizations requiring 
small farmers to sell milk at less than open market prices in return for the 
provision of a number of collective benefits such as access to finance and 
infrastructure. The study suggests that, controlling for directly economic vari- 
ables, the presence of a prior history of cooperative institutions in the commu- 
nities concerned was a positive predictor of cooperative society success. 

What exactly does it mean to say that institutions can "channel" trust? One 
possibility is simply that certain institutions, by giving people the opportunity to 
undertake collective action, allow them to establish a reputation for cooperation 
that will serve them well in the future. So, for instance, in the study just 
reported, villages whose members had previously organized collective religious 
festivals (as opposed to those where festivals were organized by sub-groups such 
as caste), were more likely to make a success of milk-producers' cooperatives. 
Likewise, many voluntary organizations working in poor countries concern 
themselves with promoting plays, festivals and sporting activities among disad- 
vantaged groups, not only because of these activities' intrinsic value but because 
they know of their value in "building trust." 

A second possibility is more subtle, and appeals to the idea that institutions 
may allow the establishment of "collective reputation." For instance, Kreps 
(1990) discusses the way in which the reputation of individuals undertaking 
market transactions will be heavily influenced by the reputation of the firms to 
which they belong; indeed, one of the primary purposes of firms is to transmit 
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reputation across cohorts of employees. Tirole (1993) proposes that the persis- 
tence of corruption in a society may partly be explained by the fact that 
younger generations "inherit" the reputation of their elders; those born to 
corrupt elders will in consequence have less incentive to be honest themselves. 
An unresolved theoretical question is why some institutions are more effective 
than others at transmitting reputation across cohorts of members; but given 
that they are effective, such institutions may then represent a mechanism 
whereby cooperation can be habit-forming. 

Both these suggestions imply that trust is to be understood as a kind of 
capital good, embodied either in individuals or in the organizations to which 
they belong, and which acts as a state variable whose value influences the 
probability of future cooperation independently of the direct payoffs associated 
with such cooperation. In addition, informal institutions that enhance coopera- 
tive management of common property resources may also act in other more or 
less formal ways to change the direct payoffs. They may act as monitoring 
mechanisms, for example: by helping members to observe the behavior of 
others, they may make it easier to implement retaliation strategies. For in- 
stance, Indian cooperative societies with relatively educated officers were re- 
ported in Seabright (1993) to be more successful; closer investigation revealed 
this to be not because the more educated were intrinsically more trustworthy, 
but because they were more likely to have implemented mechanisms of quality 
control that diminished members' incentives to "cheat" by watering down their 
milk. An alternative, more subtle possibility is that in circumstances where it is 
unclear what kind of behavior is consistent with optimal resource management, 
institutions may help members to coordinate on relatively simple (and there- 
fore more easily monitored) standards of acceptable behavior (Kreps, 1990, 
suggests this to be the main function of a corporate culture). A number of 
empirical studies have reported the successful evolution within relatively short 
periods of time of collective management institutions whose primary function is 
monitoring and the clarification of rules (Feeny et al., 1990, p. 10-1 i).9 

Whatever the mechanisms invoked, many recent contributions to the 
literature have stressed that relatively informal collective management of com- 
mon property resources can in the right circumstances avoid the severe re- 
source degradation predicted by "the tragedy of the commons." Nevertheless, 
both empirical and theoretical arguments suggest that cooperative behavior 

9Some writers on problems of collective action in developing countries have suggested that these 
may often be modelled better as a coordination game (sometimes called an assurance game) than a 
prisoners' dilemma (Runge, 1986; Stevenson, 1991, especially pp. 73-76). In a coordination game, 
unlike the prisoners' dilemma, it is in the players' interests to cooperate even when they play only 
once, provided they can be assured that others (or enough others, where multi-person games are in 
question) will do the same. It is obviously an empirical matter whether particular situations are 
indeed better modelled as one type of game rather than another. However, one way of viewing the 
literature on repeated games is as analyzing the circumstances under which the threat of retaliation 
transforms a prisoners' dilemma in the one-shot game into a supergame whose overall payoff 
structure is in fact an assurance game. 
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may be only partial, and the incentives of short-term self-interest only partially 
held in check. Under what circumstances, then, can more formal implementa- 
tion mechanisms make good the deficiency? And, given that formal incentives 
are typically stronger than informal ones, are there any reasons why informal 
incentives might nevertheless sometimes be preferred? 

Formal Incentives for Cooperative Behavior 

The distinction between formal and informal implementation mechanisms 
is itself only an informal one. Nevertheless, a useful pragmatic line can be 
drawn between cases where uncooperative behavior by individuals is met 
merely by a withdrawal of cooperation by others, and those where cooperation 
is enforced by rewards and punishments that are defined in law or in custom- 
ary practice, and are enforceable by appeal to courts or other institutions of 
arbitration. This section considers the theoretical rationale for three kinds of 
formal inducement to cooperative behavior in the management of common 
property resources: the privatization of property rights; the decentralization of 
incentives within common ownership and control; and the delegation of man- 
agement responsibility to an agent so that participants are limited to a monitor- 
ing role. 

Privatization of Property Rights: Can Trade Destroy Trust? 
The case for privatizing property rights in what have hitherto been com- 

mon property resources rests on the view that having an individual or firm own 
the resource will lead to the resource being allocated in a more efficient way. 
Any private property right requires specifying enforceable and appropriate 
contractual relations. Sometimes the means of doing this (and especially the 
technology embodied in a modern legal system) have only recently become 
available in developing countries, so privatization is seen as a response to 
changing conditions rather than an adverse judgment on the appropriateness 
of collective management for previous conditions. 

The desirability of privatization for any particular common property re- 
source is, of course, an empirical matter. Stevenson (1991), for example, 
demonstrates econometrically the higher productivity of pasturing under pri- 
vate than under common property in Switzerland, while nevertheless accepting 
that transactions costs may make privatization infeasible in some circumstances. 
But in addition to the costs of specifying and enforcing rights, there are a 
number of things that can go wrong in attempting to introduce private 
property rights in what was once a common property resource; identifying 
these factors will help to describe in which situations privatization is more or 
less likely to succeed. All of the problems with privatization have their roots in 
the fact that private contractual rights can provide effective incentives for only 
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some of the many individual actions that may be required for implementing an 
efficient production plan. Other necessary actions may remain unenforceable, 
either because they are unobservable by some of the affected parties or by the 
enforcing authorities, or because they are too complex to be specified in 
contractual form (actual contracts, in other words, are likely to be incomplete). 
As a result, the attempt to enforce private contractual rights may lead to a 
breakdown of whatever cooperative mechanisms may have evolved among 
those who shared implicit, non-contractual rights in the common property 
resource beforehand. 

For example, the privatization of areas of forest for timber production may 
fail to internalize all the externalities involved (so there will still be excess 
production and inadequate replanting). It may also fail to respect some of the 
implicit entitlements of those who previously used the forest for food, fuelwood 
or medicine, in ways that are both inequitable and inefficient. They are 
inequitable because implicit entitlements are still entitlements; and they are 
inefficient because they fail to build on the fact that those who benefit from a 
resource may also be induced to contribute to its maintenance, and some of 
them may have a comparative advantage in doing so (those who live in the 
forest may be in a position more easily to monitor its rate of degradation, for 
instance). 

Must private property make it more difficult to respect implicit entitle- 
ment? It might be thought that the breakdown of pre-existing cooperative 
mechanisms shows merely a failing in the particular system of private property 
rights introduced, and has no implications one way or the other for the merits 
or otherwise of private property in itself. But in fact there are two important 
reasons, intrinsic to the nature of (most) private property systems, that suggest 
how privatization may threaten implicit entitlements. First, privatization typi- 
cally changes the relative bargaining power of those who depend upon the 
resource, giving more power to those who acquire the property rights and less 
to those who do not, in a way that may be sufficiently asymmetric to undermine 
the mutual dependence that was the incentive to cooperate originally. For 
example, privatizing grazing land may not completely prevent encroachment, 
but may reduce the incentives of those without private rights to prevent erosion 
on the land belonging to those who do. Privatizing forest land, by making forest 
dwellers unable to rely on traditional sources of food or fuelwood, may 
encourage more destructive practices (say of slash-and-burn) and discourage 
care of newly-planted saplings. In addition, it is difficult to frame formal 
contractual rights so as to safeguard traditional entitlements (a clause requiring 
landowners to grant "reasonable" access to " responsible" grazers or forest 
dwellers would be very hard to enforce). 

In fact, it is quite possible that by diminishing incentives for informal 
cooperation, privatization may make both parties worse off-including the 
owner of the newly created property right! This possibility is suggested by the 
game in Figure 2. In this game, Player 1 has a property right, which means that 
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Figure 2 
The Dilemma After Privatization 

Player 2 

Cooperate Defect 

1 receives 4 1 receives - 10 
Cooperate 2 receives 4 2 receives 5 

Player 1 1 receives 5 1 receives 3 
Defect 2 receives - 10 2 receives -3 

if both players defect, Player 1 ends up better off than Player 2. Consequently 
the threat of retaliation by Player 2 can no longer hurt Player 1 sufficiently to 
induce him to cooperate. But notice that in spite of this, cooperation is still 
better for both players than defecting.'0 So there is a sense in which members 
of a common property resource can in some circumstances be made better off 
by being denied rights that appear superficially to be to their advantage. 

There is an air of paradox about this conclusion, since it might seem that 
Player 1 could simply offer to relinquish his property right. But voluntary 
relinquishment may not be credible, since (if cooperation breaks down) there 

"0More generally, following the framework from note 4, imagine that it remains true that if both 
players cooperate, both receive X, and if one cooperates while the other defects, the defector 
receives Y while the cooperator receives - Z. However, if both players defect, it is now true that the 
player with the property right receives A, while the player without the property right receives -A. 
Assume that 0 < A < X, Z. This shift may be enough to prevent Player 2 from credibly threatening 
a retaliation sufficiently costly to Player 1 to enforce the cooperative outcome. To see this, note that 
even if there exists a T such that 

Y- X <gX + g2X + ... +gTX (1) 

which is the condition for there to exist a cooperative equilibrium of the infinite repetition of the 
game in Figure 1, there may exist no T* such that 

Y-X < g(X-A) + g2(X-A) + ... +gT*(X-A) (2) 

which is the analogous condition for Figure 2. Indeed, given the value of T, for T* to exist requires 
(by manipulation of (1) and (2)): 

(1 - 
gT*)-(l gT) > X/(X - A) (3) 

and for any G there evidently exist values of A sufficiently close to X such that (3) is not satisfied. 
Notice that the shift in bargaining power has made both players worse off (not just player 1), since 
now their discounted equilibrium payoffs are gA(I - g) and gA(g - 1) respectively, which by 
assumption are less than those of the cooperative equilibrium. 
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may be nothing to prevent him from re-asserting it. Thus a promise by 
landowners not to prevent entry to their land by forest dwellers may not be 
credible given the fact that private property entitles them to bring actions for 
trespass; the only way for them to make this promise credible may be for there 
not to be privatization at all. And intermediate kinds of property (such as 
logging rights) may not give a credible mechanism of enforcement to the forest 
dwellers (as inhabitants of the Amazon basin have discovered). 

This leads naturally to the second and more subtle reason why private 
property may make it difficult to respect implicit entitlements. This is that some 
of the mechanisms that sustain informal cooperation-like a reputation for 
cooperating or the threat of retaliation-require reasonably long time horizons, 
the reliability of which may be undermined by the tradeability of 'private 
property rights. For example, those who farm communally owned land may be 
prepared to invest in the soil's fertility by using organic fertilizer, may plant 
trees to prevent erosion and so on. But once ownership is privatized, even an 
assurance that present owners would continue to respect the implicit entitle- 
ments of farmers to the fruits of their investment may be inadequate if present 
owners are able at any time to sell their land to new owners without such a 
reputation. 

Exactly this kind of argument has been advanced in the context of firms by 
Shleifer and Summers (1988), who point to the possible adverse consequences 
of highly liquid markets in the ownership of firms. Hostile takeovers, they 
suggest, may result in "breaches of trust" when incoming management teams 
cut wages or fire workers who had previously invested in firm-specific human 
capital for which existing management had promised adequate remuneration 
(but without being able to make such an understanding contractually binding). 
Even in the absence of an actual takeover, the knowledge that share markets 
are sufficiently liquid to make a takeover possible is, they suggest, a serious 
disincentive to efficient levels of investment in firm-specific human capital." 

Intuitively appealing as this argument is, it is somewhat trickier than it 
sounds. The reputation model suggests that owners will be deterred from 
inadequately rewarding the specific human capital investments of workers by 
fear of the loss of their reputation. However, that reputation is itself a sunk 
cost; if owners sell the firm, the best price they can receive for it from new 
owners is the value of the firm under owners who lack a reputation for 
honoring implicit contracts; the price will discount the cost to them of the 
retaliation they may expect to face. Consequently, the incentive to sell the firm 
to new owners who will breach implicit contracts is no greater than the 

IIThis has striking affinities with the argument in Hirshman (1970). According to him, members of 
an organization may resort to the options of "exit" or "voice" if the organization is not being run as 
they would wish; but the exercise of voice typically generates positive externalities for members of 
the organization, and excessive ease of exit may therefore result in inadequate use of voice. Similar 
arguments underlie some people's opposition to easy divorce laws. 
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temptation to breach implicit contracts directly.'2 Or, to put it another way, 
selling the firm to disreputable owners is itself a disreputable act. So the 
tradeability of property rights as such has no direct effect on the incentive properties of 
long-term relationships. 

This does not mean that there is nothing in the argument that tradeability 
of property rights can weaken incentives for relationship-specific investment. 
But such weakening, if it occurs, is not due to the intrinsic undermining of the 
credibility of reputation or the threat of retaliation by the tradeability of 
property rights alone. Something more must be added to the story. Suppose, 
for example, the new owners differ from the old in that breaching the implicit 
contract offers them a higher payoff. For instance, new owners may be less 
concerned about the anger and resentment of the existing workers or tenants 
on the common resource. Then they may be less deterred by the threat of 
retaliation and may consequently be willing to offer a price for the asset that 
does not discount for the expected retaliation by as much as the cost of such 
retaliation to the original owners. 

What welfare consequences follow therefore from the tradeability of prop- 
erty rights? It may happen that the welfare of the owner of an asset is higher if 
the owner is prevented from selling than if the owner's rights are tradeable. 
This will be true in the case where the owner is unique in some way (perhaps 
through having enjoyed a long-standing relationship with workers or tenants), 
making it likely that any alternative owner will have more immediately to gain 
from breaching the implicit contracts. Given the possibility of a sale, this risk 
will dissuade cooperation with the present owner. Conversely, owners that can 
commit themselves not to sell, or to do so only subject to safeguarding the 
interest of workers and tenants, may thereby help themselves as well. 

In many common property resources, there is no absolute prohibition on 
trading the right to membership, but typically the admission of new members 
requires the consent of (at least some of) the existing members, a stipulation 
that may be enough to mitigate the problem described above. Systems of 
private property, by contrast, often face difficulties, since it is impossible to 
specify formal incentives to safeguard the interests of existing members (in- 
deed, that is typically the reason why there were implicit rather than explicit 
contracts in the first place). 

12Using the notation in footnote 4, assume that Player 1 (who moves first) represents a worker or 
tenant who must decide whether to make a relationship-specific investment, while player 2 decides 
whether or not to reward this. Cooperation will be an equilibrium if Y - X < gX/( - g). What 
difference does it make if the owner now has the opportunity to sell out instead of deciding 
whether or not to reward the investment? Clearly the owner will sell if the price P received is 
greater than or equal to the value of continuing to own the asset, i.e. if P > X/(1 - g). How much 
would a new owner be prepared to bid if she were intending to breach the implicit contract? The 
first period payoff would be Y, then there would be a period of retaliation for the minimum 
necessary T periods, and only then would the benefits of cooperation resume. So the value V to the 
new owner is y = gT? IX/(l - g). Into this expression we can substitute the equation defining T in 
footnote 4, to yield that V < X/(1 - g) and consequently that V is always less than P. This shows 
that any owner who would honor implicit contracts cannot receive a price greater than or equal to 
the continuation value of the firm from an owner who would not. 
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Two caveats are in order. First, it has so far been assumed that the new 
owner differs from the old owner only in receiving higher payoffs from 
choosing not to cooperate. If, however, the new owner is also more efficient at 
managing the firm in equilibrium, the costs of denying tradeable property 
rights would be correspondingly higher. There is a trade-off: private property 
may damage implicit contracts, but it is also likely to match owners more 
efficiently to their assets. Secondly, the welfare of the old owner is not the only 
important consideration, since that owner did not internalize the welfare of 
workers/tenants in decisions. So introducing tradeable property rights, even if 
it is in the interest of owners, may damage the interests of workers and tenants 
by enough to outweigh this benefit. 

To summarize, it should be clear that private property rights not only may 
fail to solve the problems of externalities that bedevil common property re- 
sources. When contractual relations remain in important respects incomplete, 
private property may also weaken the mechanisms of cooperation that previ- 
ously existed, either by shifting the bargaining power of the parties so that they 
no longer share enough interdependence to make cooperation credible, or by 
weakening the credibility of long-term contracts. However, we have also seen 
that the circumstances under which the latter problem occurs are somewhat 
special. Long-term implicit contracts are not weakened by the mere fact of 
tradeability of property rights in assets; it is tradeability plus a sufficient 
likelihood of the presence of potential new owners with different out-of- 
equilibrium payoffs that is the key factor. Establishing that such circumstances 
exist empirically may require quite careful examination of the evidence. 

Decentralization of Incentives under Common Management 
It often happens that the members of a local common property resource 

meet and decide on systems of rewards and penalties to implement a produc- 
tion plan. The most frequent means of doing so are production quotas, 
reinforced by systems of monitoring, with fines or the threat of exclusion from 
the common property resource altogether for those who breach the agreement. 
Such quotas have been evident in agreements over grazing land (see 
McCloskey, 1976, for the medieval English commons, and the contributions 
surveyed in Feeny et al., 1990); in control of fisheries (Berkes, 1986); and in the 
production agreements of the OPEC oil cartel. As the discussion to this point 
would imply, cooperation will be feasible in these situations only when the 
penalties for breaching quotas are sufficiently large relative to the gains from 
doing so. 

One circumstance that favors the chances for cooperation is when members 
of the common property resource also share access to additional resources. 
Suppose the common property resource is grazing land or an irrigation system, 
but it is owned by a village; individuals who breach the agreed quotas can be 
punished by being denied access not merely to the common property resource 
but to some of the other benefits of village membership. When these additional 
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benefits are sufficiently important, village leaders have the power to levy fines 
or impose other punishments that substantially enhance the credibility of the 
cooperative outcome. 

Why are quantitative instruments, like quotas for enforcing production 
plans, so much more common than price-based instruments like taxes? One 
answer is that for many common property resources that involve renewable 
resources such as forests or fisheries, the damage done by misjudging the 
optimum utilization rate may be very much higher than that due to misjudging 
members' willingness to pay. For example, an unexpected surge in demand 
one year would under quotas lead to unexpectedly high prices; this may be 
preferable to the outcome under a tax system, namely unexpectedly high 
production which could leave the fishery seriously depleted and requiring 
several years of nursing back to optimum levels. In general, when the optimum 
use of a resource lies quite close to the level below which the resource's capacity 
for self-renewal is seriously damaged, and when some uncertainty is involved in 
how any control mechanism will work, a quota will pose lower risks than a price 
mechanism (Weitzman, 1974). 

A second reason for the prevalence of quotas is the comparative ease with 
which they allow decentralization of the monitoring process. It is often easier 
for other members of the common property resource to observe whether a 
quota has been violated than to know whether a particular member is evading 
the terms of some (possibly non-linear) optimum schedule of Pigouvian taxes. 
The former can usually be monitored by observing production, which happens 
within the common resource, whereas the latter may require monitoring of 
market transactions, which can happen anywhere. This consideration may also 
account for the observed prevalence of systems of strict equality among mem- 
bers in production rights even when efficiency considerations might suggest 
otherwise: Feeny et al. (1990) report agreements to fish in rotation to ensure 
equal access to the best sites in Turkey; random assignment of harvest produce 
to households in meadow commons in Japan; and revenue pooling regardless 
of the productivity of individual members in a fishing cooperative in New 
Jersey. In all of these cases a visible commitment to equality of treatment, 
besides facilitating monitoring, may also have helped to build up mutual trust. 
When a group simply pools its output, it assures that the benefits of any 
excessive production are shared among its members, rather than privately 
appropriated. 

Delegation of Management Responsibility to an Agent 
All forms of collective management involve some asymmetry in the degree 

of involvement of different parties. At one end of the spectrum is the practice of 
delegating managerial responsibility to an agent charged with managing the 
asset on behalf of others; at the other, full participatory decision-making. In the 
middle of the range, a smaller group of agents are chosen by the larger group, 
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which simply means that the collective management problem of the original 
owners of the common property resource is reproduced in miniature among 
the agents. 

The delegation of responsibility to an agent does not, of course, leave the 
original members with nothing to do (otherwise they might as well just sell the 
asset); but it does limit their activities to a monitoring rather than a fully 
participatory role. So when is it desirable for members of a common property 
resource to specialize-some in management, some in monitoring-rather 
than all attempting a combination of the two? And what might be the source of 
gains from specialization? Another way to pose these questions is to inquire 
under what circumstances economies (or possibly diseconomies) of scope be- 
tween the management and monitoring tasks are offset by diseconomies (or 
possibly economies) of scale in the management and monitoring tasks 
themselves. 

Some jobs can be easily monitored using almost none of the skill or the 
effort that are required for the task's performance: someone who has never 
held a spade can tell fairly easily how fast someone else is digging. Others need 
much more: refereeing a scientific paper may require as much skill, as well as 
(notoriously) sometimes almost as much effort as writing it. Delegation of 
management responsibility is much more likely where the management of the 
resource resembles the first kind of task rather than the second, since those 
who delegate thereby save themselves a substantial amount of work. 

But is is important not to confuse the ease with which management can be 
monitored and the ease with which management can itself monitor any re- 
sources it employs. For instance, suppose a community needs to dig an 
irrigation channel. It makes sense to delegate this job to a manager, since the 
main activity (digging) can be monitored by the manager, and it is easy for the 
rest of the community to see how fast the channel is progressing. By contrast, 
suppose the community wants to landscape some parkland. Again the main 
activity is digging, and it is just as easy for the manager to monitor this. But it 
now matters very much how and where this digging takes place, and it is 
harder for the rest of the community to monitor the management of the project 
without interesting themselves substantially in its details. Collective manage- 
ment is in such circumstances a more likely outcome. 

Even in the latter case the evident economies of scope between the 
management and monitoring tasks are to an extent offset by economies of scale; 
it is senseless to duplicate the management of all the little tasks involved in a 
landscaping project. Likewise the job of policing a collective agreement to 
restrict grazing on common land may be worth delegating to employed guards 
during the night hours, even if it is unnecessary during the daytime because 
other members can combine the policing task with their own grazing. 

The benefits of delegation will also depend on the extent to which the 
conflicts of interest between the agent and the principals who are the members 
of the common property resource can be minimized through appropriate 
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remuneration procedures. As the literature on principal-agent problems within 
firms has emphasized (Jensen and Meckling, 1976), aligning the interests of 
agents with those of principals is usually restricted by the risk aversion of 
agents, which makes it very costly for them to bear the full marginal responsi- 
bility for their actions. Consequently, the incentives for managing a firm usually 
consist of a combination of direct financial incentives (like profit-related pay 
and stockholdings), monitoring by principals, and contingent transfers of con- 
trol rights to other parties in the event of certain management difficulties, like 
bankruptcy (Aghion and Bolton, 1992). Recent work in this field has empha- 
sized that for such incentives to be effective, those who have the ability to 
monitor management must have the power to intervene if management acts 
contrary to principals' interests, and also the interest in intervening on behalf of 
the principals (Dewatripont and Tirole, 1992). 

This lesson is nowhere more important than in those circumstances where 
management of a common property resource has been taken over by the state. 
The state differs from other agents to whom management of a common 
property resource might theoretically be delegated in that the chain of delega- 
tion is typically longer; citizens delegate to their political representatives who 
delegate to government ministers who delegate to senior civil servants who 
delegate to junior civil servants and so on. This long chain of delegation may be 
unavoidable for non-local commons, but for local commons, shorter chains of 
delegation are probably feasible. If agents of the state are to be involved in the 
management of a common resource, they need an incentive to act in the 
interests of those to whom the resource notionally belongs. Where state man- 
agement has worked, it has usually been through local involvement and 
empowerment of those who depend on the resource for their livelihood (see 
Chopra, Kadekodi and Murty, 1989, for the example of forest resources in the 
Himalayan foothills). It is not necessarily that their monitoring abilities are 
superior to those of the state's agents-the latter may be able to call on more 
sophisticated monitoring technologies-but their interests in the optimal man- 
agement of the resource may be much greater. 

The principal-agent literature has tended to emphasize the problems faced 
by dispersed principals in monitoring the activities of their agents: in this case, 
the problem of citizens in monitoring their government. A more realistic 
approach would recognize that in many principal-agent problems it is those 
who are notionally the agents who write their own contracts, subject to a 
greater or lesser degree to the power of veto by their principals. Agents can 
thereby become entrenched, implementing policies in their own private inter- 
ests, owing to the costs to dispersed principals of organizing to dislodge them. 
Nowhere is this more true than when principals are voters and their agents are 
the many kinds of employees of the modern state. Much of the reaction against 
state management of local common property resources (whether these are 
traditional environmental common property resources or others such as 
industrial enterprises) can be seen as a rewriting by citizens of the terms of their 
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contracts with managing agents, a rewriting that often occurs drastically be- 
cause the transactions costs between citizens mean that it is forced to take place 
infrequently. 

Conclusion 

It can be easy for economists from industrialized countries to disparage 
developing country management of common property resources, because 
property rights aren't clear, monitoring arrangements seem very informal, and 
government agencies are unresponsive to citizens. But of all the professions, 
economists should perhaps be most sensitive to the fallacy that if the govern- 
ment isn't managing something according to a formal plan, then great ineffi- 
ciency must be occurring. Likewise, they should be wary of assuming that 
moving from one situation of imprecise incentives to another with more formal 
but still somewhat imprecise incentives will always improve efficiency. Local 
communities have often evolved sophisticated informal methods of managing 
common property resources. As developing countries move towards greater 
clarity and enforceability of laws, towards greater reliance on markets, and 
perhaps towards more democratic government, it is important that these 
mechanisms not be ignored, disparaged or lost. 

* I should like to thank Jacques Cre'mer, Jean Tirole, Bhaskar Vira and the editors of 
this journal for very helpful comments and advice. 
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