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Common-Pool Resource Theory

Edella Schlager

An August 2000 article in the New York Times Magazine reported on
“the ruined fisheries of the Northeast.”! The cod, swordfish, and halibut
fisheries no longer are economically viable. Only the lobster fishery re-
mains productive, but it too is beginning to show signs of overharvesting.
Fishers are using larger boats, spending more time at sea, sétting more
lobster traps, and harvesting increasingly smaller lobsters. Most lobsters
harvested are just of legal minimum size, meaning that at most they have
had one year in which to spawn and reproduce.? In the article a fisher-
man states, “I have no incentive to conserve the fishery, because any fish
I leave is just going to be picked by the next guy.”?

Many would not find the description of the New England lobster fish-
ery surprising., After all, it mirrors the dynamic described by Garrett
Hardin in his article “The Tragedy of the Commons.”* The New England
fishers, just like Hardin’s herders, are locked in a deadly competition for
resources, a competition from which they do not seem to be able to ex-
tricate themselves. As the fisherman quoted here noted, he faces few in-
centives to limit his harvest. Another will harvest whatéver he conserves,
and the fish stock will still be destroyed. The fishers collectively can limit
their harvesting and preserve their fisheries, thus helping themselves in
the process, yet that possibility appears remote because of the over-
whelming temptations that each fisher faces to free-ride off of the others’
efforts. The fishers seem doomed, short of forceful intervention by an
external authority.

What may surprise many is the description of a different lobster fishery
in the same newspaper article. On the southern coast of Australia, fish-
ers make a generous living from the sea by limiting their catches and
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conserving the fish stocks.” Through a combination of community
norms, rules, and enforcement plus government regulation, Australian
fishers have extricated themselves from a twagedy of the commons. The
lobstermen limit themselves to sixty traps each (substantially fewer than
the 800 traps commonly used by New England lobstermen). Associated
with each trap is a license that the Australian government allocated
among working fishers in the 1960s.% The licenses are fully transferable,
and, in fact, if an individual wants to enter the fishery, he must purchase
licenses from working fishers willing to part with theirs. No longer do the
lobstermen race to harvest as many lobsters as possible, They typically
work eight-hour days up to 187 days per year (again, substantially fewer
than the 240 days per year their American counterparts work).” Further-
more, the lobster stock remains healthy with larger, older lobsters still
regularly harvested. As one fisherman is quoted as saying, “Why hurt the

fishery? . . . It’s my retirement fund. . . . If I rape and pillage the fishery
»8

now, in ten years my licenses won’t be worth anything.

The Australian fishers are not like Hardin’s herders. They have avoided
a tragedy of the commons. Why have Australian, but not New England,
fishers figured a way out of their tragedy? Hardin’s model cannot account
for such success; it predicts failure. Until recently, if one turned to the
very best scholarly work, one would find only explanations and predic-
tions of failure. This chapter argues, however, that this attitude is begin-
ning to change. Over the past fifteen years, scholars and practitioners
have concluded that the tragedy of the commons is no longer the only
model available to account for human use of common-pool resources,

Furthermore, not only are appropriators able to extricate themselves

from tragedies, but theoretically grounded and empirically tested expla-

nations of the conditions under which they are likely to do so have been

realized. As such, scholarship addressing common-pool resource dilem-
mas, done largely (but not exclusively) in the developing world, now of-

fers a compass to practitioners and scholars for anticipating both failure

and success in overcoming these dilemmas.’

Having developed more complete explanations of cooperation and of -
resource users” ability to coordinate and govern their behavior, however,
is still a far cry from purting such insights into practice. The purpose: -
of this chapter is thus threefold: (1) to review how and why local’
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governance of common-pool resources has become an increasingly im-

portant approach to environmental management; (2) to review what we

know about the conditions under which such governance is more likely

to be adopted and to be successful when adopted; and (3} to assess the

future strategic choices, challenges, and opportunities local governance
poses for environmental management. In the process, the chapter demon-

strates what contribution common-pool resource theory can make to the

building of a resuits-based sense of common purpose in environmental

governance,

Common-Pool Resources, Noncooperative Behavior, and the Tragedy
of the Commons

Over the course of almost fifteen years, between 1954 and 1968; scholars
developed a number of models of tragedy. H. Scott Gordon and Anthony
Scott argued that open access conditions in fisheries lead to the economic
destruction of fish stocks.! Individual fishers do not attend to the costs
that they impose on other fishers who harvest from the same stock. They
consequently continue to fish beyond the point of maxirmizing the revenue
of the fishery and dissipate the fishery’s rents.!! In some instances, the
fishery. may be rendered biologically as well as economically nonviabie.
Gordon called for government intervention in fisheries to limit fishers’
harvesting efforts. Scott demonstrated that such undesirable economic
and biological outcomes might be avoided by imposing a single owner on
the fishery. ) '

At approximately the same time that Gordon and Scortt published their
fishery analyses, game theory was rapidly developing, and one of the
most well-known and widely popularized games in game theory—the
prisoners’ dilemma—emerged.’* The game pits individual rationality”
against collective rationality as each of the participants chooses his or her
actions independently of one another. Narrowly self-interestéd behavior
makes all participants worse off than if they acted cooperatively. Coop-
erative behavior with the other participants exposes oneself to terrible
exploitation, but the choice and the outcome are incontrovertible: act
narrowly self-interested and achieve an outcome in which all are made
worse off. Like Hardin’s herders and Gordon and Scott’s fishers, the
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participants are trapped, unable to extricate themselves from the
dilemma.

In 1965, Mancur Olson published a theory of collective action. Al-
though substantially more nuanced than the preceding models—he ex-
plored conditions under which cooperation might emerge—the overall
tenor of the work was less than positive.”® Even if individuals share a
common goal, he concluded, they are unlikely to cooperate voluntarily in
achieving that goal. As he states, “unless the number of individuals in a
group is quite small, or unless there is coercion or some other special
device to make individuals act in their common interests, rational, self-
interested individuals will not act to achieve their common or group
interests.”'* In almost every instance, free-riding behavior trumps coop-
erative behavior. Shortly thereafter, Hardin’s tragedy of the commons
popularized ideas that were becoming well established and accepted
within the economics and political economy disciplines.

Such simple but powerful models made a convincing case that individ-
uals left to their own devices would collectively destroy shared resources.
Such a stark conclusion found its way into governments’ and interna-

tional aid organizations’ policy prescriptions.’® Swift and sure govern-
ment intervention was needed to resolve and prevent commons tragedies.
This policy prescription also dovetailed nicely with the goals and pur-
poses of modern state building that was occurring in developing countries
recently freed from the crush of colonialism. Only strong central states
have the expertise and the resources to address the myriad problems of
poverty, illiteracy, poor health, inadequate infrastructure, pollution, and
natural-resource degradation,
~ Central governments acted forcefully. In the United States, for in-
stance, the national government for the first time adopted strict laws es-
tablishing national standards for clean air and water.'®* Among other
actions, the Canadian government created the Department of Fisheries
and Oceans to establish national fishery regulation and enforcement as
means of protecting and enhancing fish stocks and of improving fishers'
welfare.!” Developing countries, such as Honduras, India, Nepal, the
Philippines, and Tanzania, nationalized resources that local communities
once held in common. International aid organizations invested heavily in
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state capacity building so that governments would have the wherewithal
to impose and enforce regulations. The dominant policy paradigm was
state-centered control and regulation.

Over the past two decades, increasing dissatisfaction has emerged with
the state-centered policy programs pursued. In many instances in which
national governments and centralized bureaucratic agencies intervened,
claimed ownership, built extensive infrastructure, or imposed manage-
ment regimes, results have been disappointing. Most commercially valiz-
able fish stocks are overharvested; government-owned or managed forests
are degraded; many government-owned and operated irrigation projects
are poorly maintained, and the health of many people the world over re-
mains threatened by polluted air, unclean water, and exposure to toxic
chemicals and wastes. In some instances, policymakers, analysts, and
citizens came to realize that government-centered approaches, although
successful in limiting and even reversing resource degradation, could
not address single-handedly many environmental problems. In other in-
stances, government-centered approaches failed and in their failure
contributed to the worsening of environmental problems,

Furthermore, in the mid-1980s, policy scholars began questioning the
general application of models patterned after the tragedy of the commons.
Hundreds of cases were identified in which people managed to extricate
themselves from environmental tragedies by cooperating and developing
rules that carefully coordinated and limited their use of common-pool
resources.'® The case studies demonstrated that individuals are not al-
ways helplessly trapped in tragedies of their own creation. Rather, the
interaction between humans and common-pool resources and the variety
of institutional arrangements that individuals devise to mediate those
interactions are much more complex and varied than suggested by the
fishery, prisoners” dilemma, and collective action models.’®

Still, certain questions needed answering if state-centered policies were
going to be challenged, revised, and replaced: Under what conditions are
appropriators ‘likely to cooperate to devise self-governing institutions
that allow them to address the multiple dilemmas they face? How well
do such institutions perform, and how do they perform relative to
government-centered institutions?
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The Tragedy of the Commons Revisited

In 1983, the U.S. National Research Council convened a distinguished
panel of scholars to investigate and report on self-governing institutional
arrangements devised by appropriators to coordinate and limit their use
of common-pool resources. That panel was the genesis of an interna-
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tional association of scholars and practitioners,
research institutes,?? and numerous research programs. Out of that body
of research has come a variety of findings that offer a more positive view
of the chances of building common putpose in environmental governance
when common-pool resources are involved.

One of the major research programs emerging from the National
Research Council panel, and the one that is the primary focus of this chap-

ter, is that of Elinor Ostrom.* Ostrom argues that in attempting to resolve

common-pool resource dilemmas, appropriators must work through three

closely related issues—supply, commitment, and monitoring.2* Common-
pool resource dilemmas emerge because individuals in interdependent sit-
unations do not coordinate their actions, which leads to outcomes in which
all appropriators are made worse off. Better outcomes might be achieved
if individuals devised and adopted sets of rules that coordinated their use

of the common-poo} resource. However, those rules are public goods.

Once provided, the rules benefit all appropriators, whether or not all
. appropriators contributed to their creation. Consequently, when supply-
ing institutional arrangements that may resolve common-pool resource
dilemmas, appropriators are confronted with collective action problems:
obtaining voluntary contributions of time and resources needed to identify
and negotiate a set of rules acceptable to most of them.

Even if appropriators successfully supply a set of rules, they must fol-
low those arrangements most of the time to make them credible and
effective. In many instances, however, they will face temptations to dis-
obey the rules. As Ostrom asks, “How does one appropriator credibly
commit himself or herself to follow a rotation system when everyone
knows that the temptation to break that commitment will be extremely
strong in future time periods?”?* :

Monitoring to ensure that most appropriators are following the rules
most of the time supports commitment ta following the rules. Effective
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monitoring discourages rule breaking and assures rule followers that they
are not being taken advantage of by rule breakers. Yet monitoring is itself
a public good—it accrues to all appropriators’ benefit, regardless of

‘whether they all contributed to monitoring. But without monitoring,

commitments to following the rules are not credible, and without credi-
ble commitments to-the rules, no rules will be devised and adopted.
Thus, the process of devising, implementing, and sustaining institutional
arrangements that resolve common-pool resource dilemmas is franght
with difficulty.

Ostrom’s emerging theory of common-pool resources and related re-
search programs present a convincing argument that appropriators are
capable of resolving common-pool resource dilemmas.?” Also, the insti-
tutional arrangements that appropriators participate in devising, revising,
implementing, and enforcing ontperform institutional arrangements that
government officials devise, revise, implement, and enforce. Thus, the
theory of common-pool resources represents a significant and promising
approach for the governance of natural resources and the resolution of
critical environmental problems. What is more, the empirical research
generated by these related research programs affords both practitioners
and theorists a robust contingency theory suitable for guniding practice
and building theory. Among other things, the programs offer insights into
the conditions under which self-governance regimes are more or. less
likely to arise and under which long-term cooperation within these
regimes is more or less likely to occur.

The Emergence of Cooperative Behavior ‘

Whereas Ostrom’s initial work focused on explaining the conditions that
suppott {ong-term cooperation and coordination among appropriators,
her more recent work has focused on identifying the conditions under

Wwhich appropriators are likely to cooperate to devise governing arrange-

ments. The attributes of common-pool resources that are supportive of
the emergence of cooperation are:

L. Feasible improvement. Resource conditions are not at such a point of
deterioration that it is useless to organize, nor are they so underutilized
that lirele advantage results from organizing;
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2. Indicators. Reliable and valid indicators of the condition of the
resource system frequently are available ar a relatively low cost;
3. Predictability. The flow of resource units is relatively predictable;
4. Spatial extent. The resource system is sufficiently small, given the
transportation and communication technology in use, that appropriators
can develop accurate knowledge of external boundaries and internal
microenvironments.”®
Appropriator attributes that support the emergence of cooperation
include:
1. Salience. Appropriators are dependent on the resource system for a
major portion of their livelihcod or other important activity;
. 2. Common understanding. Appropriators have a shared image of how
the resource system operates . . . and how their actions affect each other
and the resource system;
3. Low discount rate. Appropriators use a sufficiently low discount rate
- in relation to future benefits to be achieved from the resource;
4, Trust and reciprocity. Appropriators trust one another to keep
promises and relate to one another with reciprocity;
5. Autonomy. Appropriators are able to determine access and harvesting
rules without external authorities countermanding them;
6. Prior organizational experience and local leadership, Appropriators
have learned at least minimal skills of organization and leadership
through participating in other local associations or through studying
ways that neighboring groups have organized.”

Characteristics of common-pool resources and characteristics of appro-
priators interact to affect the likelihood of appropriators engaging in
the challenging and costly process of supplying rules. For instance, take the
second appropriator condition—common understanding of the resource
and how their actions affect it. How quickly and easily do appropriators
arrive at such a conclusion? Arriving at 2 common understanding of the re-
source and of the effects of their actions on it will be more or less difficult
to do depending on the number and types of reliable indicators of the re-
source condition available to them (resource characteristic two), the pre-
dictability of the resource (resource characteristic three), and the spatial
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- extent of the resource (resource characteristic four). In relatively simple

settings, appropriators are likely to assess their situation more quickly and
accurately. In more complex settings, such as in the West Basin case in
California, described more fully later in the chapter, it may take years for
appropriators to understand the probletns they face. In West Basin, signs of
trouble began to emerge in 1912, but it was not until the early 1940s that
some appropriators began alerting others and organizing for rule changes.

Even if appropriator characteristic two is met, appropriators still must
decide whether it is worthwhile engaging in processes of changing rules
to address the common-pool resource dilemmas that confront them. If
appropriators highly value the common-pool resource (appropriator char-
acteristic one) and would like for it to remain viable (appropriator charac-
teristic three), if they share some social capital among themselves that they
can use to begin working together {appropriator characteristic four), and
if they believe that they will benefit from proposed rule changes, then they
are likely to attempt to undertake a rule change. Whether such an attempt
will be successful depends on appropriators’ autonomy to change rules
(appropriator characteristic five) and their leaders’ skills and assets
{appropriator characteristic six).

The attributes of common-pool resources and of appropriators should
not be considered necessary or sufficient for appropriators to engage in
collective action to create or change institutional arrangements. Rather,
the attributes should be thought of as conditions positively related to the
emergence of collective action. Ina éetting in which all attributes are met,
appropriators are very likely to engage in collective action, whereas in a
setting in which only one attribute is met, appropriators are much less
likely to engage in collective action. Between these two extremes, many
outcomes are possible, depending on the values of the ten attributes in re-
lation to one another. Also, Ostrom argues that the attributes of a given
common-pool resource situation are themseives conditioned and affected
by the larger institutional setting.3® Under different institutional settings,
the values and therefore the significance of the ten attributes are likely to
change. In other words, the theory is contingent (that is, context matters)
and configurel (that is, the value of one variable depends on the values of
the other variables). Thus, although the theory appears simple, at least on
the surface, involving only ten variables, it is in fact quite complex..
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Designing Long-Term Cooperation

According to Ostrom, appropriators are much more likely to commit
themselves to and monitor institutional arrangements across many gener-
ations if the instirutional arrangements are characterized by eight design
principles. Ostrom was not willing to propose the principles as necessary
conditions for long-term success; however, the principles do account for
the success of institutional arrangements in sustaining common-pool re-
sources and in gaining the compliance of generations of appropriators.

“The design principles are:

1. Individuals or households who have rights to withdraw resource units
from the common-pool resource must be clearly defined, as must the
boundaries of the common-pool resource itself. This is commonly
referred to as the principle of exclusion.

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

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

modifying them.
4. Monitors, who actively audit common-pool resource conditions and

_ appropriator behavior, are accountable to the appropriators or are the

appropriators.

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

6. Appropriators and their officials have rapid access to low-cost local
arenas to resolve conflicts among appropriators or between appropriators
and officials. :

7. The rights of appropriators to devise their own institutions are not
challenged by external governmental authorities. _

8. Appropriation, provision, monitoring, enforcement, conflict resclu-
tion, and governance activities are organized in multiple layers of nested

enterprises.’’ , '

Design principle one, exclusion, is critical if appropriators are to commit

to following a set of institutional arrangements over time and to investing
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in modifying them as circumstances warrant. Appropriators must be as-

sured that they will capture the benefits of their actions. Fxclusion, al-
though critical, is insufficient, however, to ensure long-term commitment
to the rules. The rules themselves must make sense: they must be crafted to
the exigencies of the situation, and as the situation changeé, the appropri-
ators must have the ability to modify them. Accountable monitors and
graduated sanctioning maintain appropriators’ commitment to instjtu-
tional arrangements. In many instances, the rules support monitoring by
appropriators while they are using the common-pool resource. Finally,
conflict resolution mechanisms and at least a minimal recognition of the
right to organize prevent institutional regimes from unraveling because of
internal strife or invasion from external governmental authorities,
~ These eight principles have received considerable support from in-
depth research conducted across several different types of common-pool
resources. A study I conducted, for example, examined thﬁir_t_L(f_se studies
of coastal fisheries located around the world, involving forty-four groups
of fishers.* The fishery cases demonstrate the importance of exclusion,
carefB_Hy crafted rules designed by fishers, and monitoring. o
Fishers commonly face several types of dilemmas, or conflicts, that
require careful coordination if they are to be resolved: In addition to the
overharvesting of fish, coastal fishers confront conflict over access to the
most productive fishing grounds and over entanglement and destruction

of incompatible types of gear.3? In order to be resolved, thesé two types.of .-

dilemmas require fishers to exercise relatively high levels of control over
access ro their fishing grounds and to allocate themselves ‘over the

grounds. This must be done in such a way as to minimize destructive com-
petition, whether for productive areas or among incomipatible gear types.
Of the fgfﬁl'_f.,?ﬂﬁ_. subgroups of fishers in my study, thirty-three had
ad.(_)gieii both access and harvesting rales. > S
ET. Christy, a highly regarded fisheries analyst, argues that for fishers

to exercise real control over their fishing grounds, they must utilize more

restrictive rules than simple residency in the village or region nearest the
35 : .

fishery. Among the thirty-three subgroups of fishers in my study, all used

a residernicy rule and at feast one additional fuilé t6 control access to their

fishing grounds. Fishers also used combinations of twelve different access

o T ST

rales. The most common rule combined with a residency rule was a fishing

:
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technology rule. Fishers specified that only particular types of fishing gear
can be used in their fisheries. The next most common type of rule to com-
bine with a residency rule was organization membership. In most cases,
this rule required an individual to belong to the local fish cooperative,
Other rules included owning a fishing license or participating in a lottery
to allocate fishing spots. Among groups of fishers who exercised high lev-
els of control over access, individuals not only had to be local residents,
but they also had to meet additional qualifications before gaining entry to
the fishery.

The thirty-three subgroups noted earlier also guided harvesting
through the use of combinations of five different types of rules. Each sub-
" group adopted a rule of fishing at specific locations or spots. Fishers could
not fish how and where they pleased; rather, rules allocated fishers across
fishing grounds. In addition to a location rule, some subgroups adopred
fish-size rules, others season rules, and yet others a taking-turns rule.

Although fishers from different fishing grounds located around the
world adopted the same five general rules to guide their harvesting, the
ways in which the rules were implemented or practiced varied substan-
tially. TW&@&&CS of their rules to fit the conditions of
their grounds and their cultural norms and practices. Among coastal fish-
ers along the Atlantic coast of Canada, lotteries commonly were used to
allocate choice cod-fishing spots each year.3¢ Coastal fishers from Alanya,
“Turkey, also used a lottery to allocate choice fishing spots. However, their
lottery was used to make an initial allocation of spots, which the fishers
then rotated through, switching spots each day until all fishers had fished

all spots.*”
Even though all groups of fishers did not utilize lotteries to allocate

spots, all groups of fishers devised rules that separated potentially con-
flictual gear types by dividing fishing grounds among different types of
technologies. For instance, the fishers of Fogo Island, Newfoundland, in
addition to using a first-in-time, first-in-right rule to allocate ‘choice cod
spots, adopted rules regulating how close competing gears conld be set to
one another. They also banned particular types of technologies from
specific areas; for example, baitless hooks, called jiggers, were forbidden
on the fishing grounds farthest from shore.”® In general, among the

thirty-three subgroups, access and harvesting rules were used to limit
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entry, govern the use of space on the fishing grounds, control types of
technologies, and mandate how those technologies were used.

My research also indicated that the rules selected made a difference.
The groups of fishers who adopted m more compjete and varied.sets of rules
andbh”'ere able. to_exercise greater control over access were much
more likely to experience . fewer _conflicts on _their ﬁshmgvg&u_u,@mtban
ﬁshers who dev1sed lumted sets of rules aﬂd who ) exercised less control

i

over access. In any case, fishers who adopted rules €s were bel;l;er off than

fishers who had 1 rules s governing access of harvesting.’?

Like ﬁshery studles, irrigation studies have confirmed the im portance
of exclusion and carefully crafted rules (design prmcxples
the importance of appropriators participating in devising and modifying
rules (design principle f@nd the e importance of monitoring and en-
forcing the rules (design principles four m #).4C Because irrigation
systems are common-pool resources, irrigators experience dilemmas in
the operation and maintenance of such systems. In many ihstances, water
is insufficient to meet all irrigators’ needs all of the time. Water allocation
rules must be established to share water across irrigators. As ‘water
becomes increasingly scarce, and as water demands are not'-éatisﬁed, irri-
gators face increasing‘ temptation to cheat on the rules. Furthermore,
irrigation structures must be built and maintained, and rules must be
established governing irrigator contributions. Again, irrigators face
temptations to shirk or avoid their contributions because it is difficult to
prevent them from enjoying the benefits of a systerﬁ, even if they did not
contribute to it, 41

Y. S. Tang studied forty-three irrigation systems: twenty-nine farmer-
owned and farmer-governed systems, and fourteen povernment-owned
systems, *2 He used three performance measures to capture the extent to
which governing systems mitigated the multiple dilemmas experienced
by irrigators—system maintenance, adequacy of water supply, and rule-
followigg_llehavmming cases were ranked positively on
Both rule conformance and maintenance, whereas low-performing cases

were ranked negatively on rule conformance or maintenance or both.
Among the fourteen government-owned | systems, six_performed highly
and elght did not. Anictig the twéity-nine ne farmer-owned i irrigation sys-
tems, "“nrftTventy five | had sufﬁaent mformanonm;wg the three

e — S S
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performance measures. Of those twenty-five, cighteen performed hi_ghly

and seven did not.
What accounts for the differences between high-performing and low-
performing irrigation systems? Tang argues that among irrigation systems

n. % High-per performmg systems were associated w wnth multiple rules that

ad_eaﬁﬁf; y llmlted access to the system and that fairly al alIocated water
among the irrigators. Low—performmg irrigation systems were . character-
ized by a single 51mple rule set or by no rules at all. Access to the irrigation
systems was not regulated adequately, and water allo?:atlon ruvles often did
145

not w work well .
Although low-performing irrigation systems have rules of access and
allocation that are similar to those of high-performing systems, they are
much more likely to be government owned rather than farmer owned.
T
Because government ofﬁcmls are _g“(_)f__gil@_“c_t_ly__m]egt to the _irrigation
rules that they devise, devise, t , they hey face  face few incentives to design.rules that ensure
the effective operation of irrigation systems. Instead, they face incentives
to devise rules that increase their political support and that lighten their
administrative burdens.. Conversely, because farmers directly experience
the consequences of their rule-making decisions, they confront incentives
to craft carefully the rules to their particular sitvations.*
Menitoring and enforcement systems also differ between irrigator-

O\f_ggclgystems and government-owned systems in some surprising and

o s T S

unusual ways. Government- owned systems appeat to have ideal moni-

. A

toring systems m place—full time, paid guards. Farmer—owned systeIns

IO

appear to have quesnonab moy ﬂormg systems in place—part—tlme

guards who are not pald 47 However, guards in farmer-owned systems
are much more likely to i impose sanctions on rule breakers than are

guards in government—owned systems. Furthermore, rule- foliowing be-

hav1or is much more common 1n farmer-owned systems than in govern-
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ment-owned systems,ﬁwhether,guards are present or not. %8 Farmers who

participate in devising their own irrigation rules are much more likely to -

oliow, monitor actively, and enforce their rules.
The evidence from irrigation systems should not be interpreted to sug-
gest that governments have no role to play in addressing common- -pool
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resource dilemmas. That would be as great an error as suggesting thar
only governments can resolve common-pool resource dilemmas. The
issue is not whether governments should be involved; rather, it is how
governments should be involved in addressing such dilemmas. Tang’s
evidence suggests that, in general, appropriators are better than govern-
ment agencies at crafting governance structures that fit well to spec1ﬁc sit-
uations. Research by William Blomquist on the governance of ground-
water basins in California suggests that governments can be of greatest
benefit to appropriators by providing a supportive environment that en-
courages appropriators to devise their own_solutions to _the dilemmas
that theéy face (that is, design prmc1ples six, seven, and eight).*” Southern
California is one of the most populated, rapidly growing regions of the
United States. For instance, the population of Los Angeles County quin-
tupled from 2,208,492 in 1930 to 8,863,164 in 1990.%° During this same
time, much of the county’s land was transformed from farms to cities and
suburbs. Southern California is also one of the driest regions of the
United States. Subject to periods of extended drought, it receives from
fifteen to twenty inches of rainfail per year.!

Fortunately, the area is blessed with a series of mterconnected , relatively
deep, and highly productive groundwater basins. The basins provide an
important source of water and a relatively inexpensive but eritical source
of water storage. For instance, West Basin, located beneath the coastal area -
of Los Angeles County, is estimated to hold 6.5 million acre-feet of water.52

West Basin provides an excellent example of the complex dilemmas
that can besiege pumpers if access, use, and maintenance of a ground-
water basin are not attended to appropriately. West Basin is relatively
valnerable. Because one of its boundaries adjoins the ocean, saltwater
can pour into the basin if water levels along that boundary drop below
sea level, contaminating the freshwater of the basin as well as its storage
capacity. The basin itself is covered by clay soils that are relatively im-
permeable, preventing basin recharge through rainfall seeping into the
ground or through constructed recharge ponds. Instead, it is recharged
Primarily through water discharges from C@Iﬂ the groundwater
basin directly upstream of it.%3

*West Bagin began to experience degradation problems in 1912, By the
end- of the 1950s, “with water levels down 200 feer in some places, an
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accumulated over-draft of more than 800,000 acre-feet, and a half-million
acre-feet of salt-water underlying thousands of acres of land and
advancing on two fronts, the groundwater supply in West Basin was
threatened with destruction,”* The West Basin appropriators had created
a tragedy for themseives. Could they extricate themselves from it?

In 1943, appropriators created the West Basin Water Users Associa-

tion. One of its first actions was to issue a report on the state of the West

Basin based on federal, state, and county investigations. This report
+ alerted everyone in the basin to the substantial dilemmas emerging. Next,
it assisted its members in forming the West Basin Municipal Water Dis-
trict, which would contract with other water providers to import water
into the basin. While cities sought to import water into the basin, three
major water providers filed suit against all other basin pumpers to adju-
‘dicate groundwater rights and to limit pumping. The court subsequently
‘defined all relevant participants and provided a forum for which agreements
could be negotiated and actions taken to benefit the basin as a whole.®

The judge asked the California Division of Water Resources to act as
fact finder and to report on the physical condition of the basin. In 1952,
“a report was issued suggesting that pumping be limited to 30,000 acre-
feet annually. Most major water producers in the basin were alarmed by
the possibility of having to reduce their pumping by two-thirds. After
substantial negotiations and conflict, in 1961, the court accepred the set-
tlement offered by the parties: “It gave ninety-nine parties transferable
‘adjudicated rights’ totaling 64,064.09 acre-feet.” ¢

Although basin appropriators took steps to import additional water
and to limit pumping, pumping still exceeded replenishment by 100 per-
cent. The West Basin Water Users Association decided to explore the
possibility of increasing the recharge to the basin, to align pumping more
nearly with replenishment. Because the basin was recharged by flows from
Central Basin, water users in Central Basin would have to cooperate. The
West Basin Water Users Association worked with the Los Angeles County
Flood Control District, which operated recharge projects in Central Basin,
and with the Central Basin Water Users Association to create a stable,
long-term replenishment program that would benefit both basins.

In 1960, the Central and West Basin Water Replenishment District was
created and was financed by a pump tax. The district purchases imported
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replenishment water from the Central Basin Municipal Water District,
The Municipal Water District conveys the water to the recharge sites,
which the Los Angeles County Flood Control District operates. In
addition to replenishment activities, the Replenishment District worked

with the Flood Control District to create a freshwater barrier along the

coast to mitigate the intrusion of seawater into West Basin.*” West Basin
is no longer in critical overdraft.
Through a complex series of steps over the course of two and one-half

decﬂglhg_@p,mgpators of West Basin_had.confronted and add addressed a
series of dilemmas that had-brought.-the-basin-to-the.edge of destruction.

The appropriators had formed their own organization, worked coopera-
tively with other organizations, and called on high-level decision makers
such as the state courts and the state legislature to devise solutions.

In sum, Ostrom’s eight design principles are given strong-support from SVc<d S5

the research on ﬁshene_{,l_lr-ggatlon systems, and groundwater basins. In
the instances in which appropriators have designed well-performing

governing arrangements in both fisheries and irrigation systems, the
rules match the setting, whether the process involves carefully allocating
portions of a fishing ground to a particular type of fishing gear or allo-

cating water by farmers taking turns.’® Indeed, even among the

southern California groundwater basins that had governing arrange-
ments, appropriators from each basin designed different types of rules.
In the case of fisheries, mutual momtonng occurred as fishers ensured

~ that no one invaded their allocated d spot or ¢ that someone was not using

bann;dmggaﬂat m:ghi_become entangled w1th4he1r own.*? In irrigation
systems, mutual%ﬁ:tormg was supplemented by appropriators who
employed fellow irrigators to monitor rule-following behavior, and those
monitors actively sanctioned rule violators.8” West Basin appropriators
relied on the court-appointed special water master to monitor their
pumping activities. If the master identified a violation, however, it was
up to the appropriators to pursue sanctions against the offending
party: 61 | . .

In the case of West Basm, the state of California provided a supportive
institutional environment (design principles seven and eight). It provided
courts that acted as low-cost conflict resolution mechanisms for the ap-
propriators. Furthermore, it provided monitors and vital information
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about the condition of the basin, and as a home-rule state, it recognized
and supported appropriators in their search for solutions to their ground-
water basin problems.

Common-Pool Resource Theory: Challenges, Choices, and Opportunities

As the preceding discussion illustrates, there is reason for optimism that a

major animating principle of environmental governance (namely, the

tragedy of the commons) is more contingent and conditional than it was
previously thought to be. Moreover, empirical rescarchi is suggesting the
conditions under which common-pool resource management is likely to
produce a results-based sense of common purpose for protecting these

types of threatened resources. A central animating purpose for environ-

mental governance when common-pool resources are involved is knowing
when and how to help catalyze, maintain, and nurture these types of self-
governing institutions. Still, a variety of strategic challenges, choices, and
opportunities exist that render the future application of the concept diffi-
_ cult to discern. Most notable are those associated with (1} appreciating its
wider applicability, (2} coming to terms with its contextual and configurel
nature, {3) defining community, and (4) catalyzing a results-based sense of
common purpose.

Toward Wider Applicability?
Opportunities to extend local governance models to a broader range of
settings than originally envisioned clearly exist. This did not always seem
to be the case. Because most empirical evidence informing and testing
common-pool resource theory was drawn initially from cases involving
relatively small numbers of mostly homogeneous appropriators, even
those who saw the promise of local-level, self-governance models
questioned their wider applicability. Many inferred that such an approach
likely was viable only in relatively small, simple, and isolated settings.5*
A second generation of empirical work belies such a claim, however.
Research has failed to find a significant relationship between the likeli-
hood of collective action and the numbers and heterogeneity of appro-
priators. Tang and Lam, for instance, find that size of group does not
affect the likelihood of collective action in irrigation systems.®? Similarly,
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Varughese and Ostrom, in a study of eighteen forest user groups in
Nepal, did not find a significant relationship between numbers of appro-
priators and the emergence of collective action.®* Agrawal, in a study of
five community forests in India, however, found that size may matter, but
in a somewhat different way.%® Size of user group did not affect appro-
priators’ ability to engage in collective action, but it did affect the perfor-
mance of the institutional arrangements devised by the appropriators.
Very small forest communities struggled to collect the resources needed
to engage in effective monitoring and sanctioning of locally designed
rules. Moderate-size communities were able to tap into a larger resource
base and engage in more effective: monitoring and sanctioning of forest
access and use.

Many researchers also incorrectly assumed that differences among ap-
propriators {for example, in terms of skill at harvesting, technologies
used, income, social status) would interact with area size and location to
inhibit their ability to engage in collective action. In other words, indi-

-viduals would find it much more difficult to agree on a set of institutional

arrangements because their interests would differ significantly from
one another.5% Yet empirical findings thus far concerning area size, loca-
tion, and heterogencity suggest that appropriators of common-pool
resources are capable of engaging in collective action under a wide and
varied set of circumstances.

Varughese and Ostrom, for example, examined the effects of locational
differences, wealth disparities, and sociocultural differences on the likeli-
hood and success of collective action.®” They found that differences in
distance from forests, wealth, and sociocultural composition did not

affect significantly levels of collective action.®® Rather, the success of

collective action was related significantly to the specifics of the self-
governing regime created. The forests used by persons who had both

_devised and enforced rules of access and use were in much better condi-

tion than those used by persons who had devised rules but did not enforce
them. They also were in better condition than those used by persons op-
erating without rules. Lam, tdo, found that differences in income did not
affect significantly the performance of irrigation organizations.®®

Thus even in relatively large and complex social settings, appropriators

may devise and adopt governing arrangements. Collective action is not
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restricted just to relatively small, simple, and isolated settings.”” Recog-
nition of this situation, in turn, brings a legitimate opportunity for policy-
makers to choose to extend self-governing models to a broader range of
environmental and natural resources (ENR} management settings than

previously appreciated.

Understanding Contextuality _
A much more difficult challenge for incorporating theoretical insights into
ENR governance is the contingent and configurel nature of the theory,
which places a premium on local knowledge and context if policymakers
are to choose appropriate and workable policies. As this chapter has
demonstrated, a robust list of contingency factors exist, depend on how
they interact with others, and depend for their success on policymakers
~ accurately matching them (singly or in combination) to appropriate im-
. plementation contexts. An example of the contingent nature of the theory
is provided by recent work on conjunctive water management.
Blomquist, Heikkila, and I examined and compared the conjunctive
water management activities of local jurisdictions among three states—
- Arizona, California, and Colorado.”! Conjunctive water management
refers to the coordinated use of surface water and groundwater as a
means of developing additional water supplies and limiting the waste of
existing supplies. The coordination of the two water sources typically
occurs through recharge projects. Surplus surface water is stored, or
recharged, in an underground basin for use at a later time.

Water appropriators who contemplate investing in recharge projects
must have assurances that the water they store underground will be avail-
able to them at a later time. In other words, they must be able to exclude
from access to the stored water those who did not contribute to their
project. Thus, attribute four of Ostrom’s common-pool resource theory—
spatial exmmu_——;l;pears to be critical in building a sense of common pur-
pose. The spatial extent of a basin must be such that water appropriators

can gain control over the basin and exercise exclusion if they are to

e At e g Al T
COOperate i conjunctive water management.
But consider the contifigeir and ¢dnfigurel nature of these conjunctive
water management initiatives. In California, conjunctive water manage-
ment activities occur only in basins in which appropriators have organized
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themselves and have developed a set of institutional arrangements
whereby they control access to and use of the basins.” Yet, even though
appropriators.in Arizona and Colorado do not control access to and use
of groundwater basins, they too actively and successfully engage in
conjunctive water management. Why? The governments of Arizona and
Colorado, unlike the government of California, have devised and allo-
cated private-property rights in surface water, in groundwater, and in
stored, or recharged, groundwater. Appropriators in Arizona and
Colorado, because of their state-granted private-property\rights in water,
are assured that if they store water underground, they will be able to
retrieve it at a later date because of their property rights in that water. They
do not first have to gain control over a groundwater basin, Appropriators
in California, on the other hand, must first gain control over their basin
and define property rights in it (see the®arlier discussion of the West Basin
case) before they are sufﬁcieyéecure to invest in conjunctive water
management projects.

Defining Community i
Of course, the local knowledge and contextual information critical for

gt

designing workable rules and policies for common- pool resources is cen-
tered among appropriators. Thus, workable rules and policies require
that appropriators choose to participate actively in governance. By the
same token, however, empowering appropriators is fraught with its own
strategic challenges, choices, and opportunities—many of them encapsu-
lated within the concept of community. Providing aid and assistance
to local communities to bolster their conservation activities is hardly
a .straightforward process. As noted, communities are not necessarily ho-
mogeneous political, social, and economic groupings that can be treated
as single units. External interventions, if not carcfully crafted to this
reality, may result in tragic unintended consequences.

For instance, Lam, in his study of Nepal irrigation systems, noted in-
stances in which the government of Nepal replaced crude mud-and-stick
diversion works with permanent concrete diversion structures as a means
f)f lessening irrigators’ labor demands. The cooperative, self-governing
institutional arrangements irrigators had devised promptly fell apart.
Why? One of the major schisms within irrigation communities is berween
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irrigators at the head end of the canal who have first access to water and
irrigators at the end of the canal who are at the mercy of those ahead of
them for water. '

One means policymakers have of addressing head-ender/tail-ender
conflicts is choosing to develop multiple ties between the two groups. In
the Nepalese irrigation -smmwersion struc-
tures, head-enders had cooperated with tail-enders in developing fair
water allocation methods. Similarly, tail-enders had cooperated with
head-enders in rebuilding and maintaining the crude stick-and-mud
diversion works. Once permanent diversion works were installed, how-
ever, head-enders, who no longer needed the labor of the tail-enders,
stopped cooperating in allocating water.

Intracommunity divisions and inequities may also be exacerbated if
policymakers decide to provide financial, technical, or legal aid to com-
munities without considering who should receive the resources. Already
powerful members of communities may gain control over those resources
and use them in ways unintended by the donors.” Likewise, even under-
standable attempts to re-create “community” where it is believed once to
have existed can have perverse effects. Re-creating community aims to
help persons who rely on severely degraded resources to reclaim their
livelihoods from those resources. The problem with such an approach is
that no such community may have ever existed. The people subject to such
interventions consequently may not be capable of taking advantage of the
resources provided, or the resources may be inadequate or inappropriate
for the task. '

The government of the Philippines, for instance, adopted legislation
granting Certificates of Ancestral Domain to communities. These certifi-
cates allowed communities greater autonomy in managing their resources.
To qualify, communities had to demonstrate that they had lived continu-
ously in communally bounded and defined territories, that they were
governed by traditional leaders, and that they managed their natural
resources in a sustainable manner.”* Although no such communities

existed on Palawan Island, one certificate was granted to two loosely

grouped ethnic communities there. Little changed for these two commu-
nities after they received a certificate, however. They did not gain greater
control over the resources they depend on for their livelihoods. As one
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researcher concludes, the legislation creating the certificates only assumed
community capacity and therefore failed to provide resources to create
it.”> “‘Capacity’ means nothing if there is no means or discretion with
which to exercise it.” "

Thus, as Agrawal and Gibson conclude, one key to implementing the
insights of common-pool resource theory is for policymakers to avoid
making heroic or romanticized assumptions about communities and their
capacities. Most important, they should not assume that communities are
small spatial units whose members are economically, politically, and
socially homogeneous, and who share norms and beliefs that encourage
resource conservation.”” Developing and implementing policy based on
those assumptions is sure to lead to failure and disillusionment. Agrawal
and Gibson argue that implementation should be based instead on a
careful understanding of the multiple actors and their diverse interests in
using common-pool resources, the processes by which they interact with
one another, and the institutional arrangements that structure their
interaction.”® '

Catalyzing Common Purpose?
The challenges of contingencies aside, scholars and policymakers have dis-
covered the potential of local-level actors for governing and conserving
natural resources. What remains, however, is determining how to unleash
this potential appropriately for building a results-based sense of common
purpose. This task, in turn, requires a fundamental choice involving how
public managers and elected officials conceptualize the means and ends of
environmental governance. For self-regulatory governance structures to
Succeed, officials will have to work with and encourage appropriators to
Bovern themselves and solve their own common-pool resource dilemmas.
Numerous scholars and analysts have noted, however, that public man-
agers, trained as experts, come to view themselves as active problem
solvers and to view citizens, at best, as mcapable of helping themselves
and, at worst, as active and purposeful problem creators.” Furthermore,
numerous legislative mandates direct and constrain.managcrs. They also
are expected dutifully to achieve multiple and often conflicting mandates
M an administratively competent manner. In so doing, they often lose
sight of the goals that they and their programs were intended to achieve.™
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As Mark Moore summarizes the dilemma, public managers adopt the
mindsets of bureaucrats and administrators and not of facilitators and
leaders.®?

If the insights of common-pool resource theory are to be realized, ENR
managers must reconceptualize their sense of role and purpose, both i
their own and in legislators’ minds. As Robert Reich proposes more gen-
erally, ENR managers must learn to facilitate public education and
deliberation about public problems in a process of “civic discovery,”#2
Deliberation, in these instances, focuses on mutually identifying and defin-
ing problems with citizens, on considering alternative and coproduced
solutions to these problems, and on discussing with citizens how solutions
can be realized. Meanwhile, legislators must follow Moore’s suggestion
that they enable public managers to become “explorers who, with others,
seek to discover, define, and produce public value.”®3

‘Undertaking this reorientation is critical for common-pool resource
managemient to succeed. No longer must public managers see resource
appropriators as individuals who are trapped hopelessly in tragedies of
the commons, but rather as individuals who are and must be active
problem solvers. As this chapter has discussed, ENR managers must see
appropriator participation as vital for two reasons. First, they must ap-
preciate that appropriators possess critical time and place knowledge—
about resources, about their own social norms, about the rules and
practices that they follow. This knowledge, in turn, must be taken into
account in formulating ENR policies in order to make them workable.
Second, managers and legislators must understand that monitoring and
enforcing policies will be less problematic if appropriators embrace
those policies. Rule—following is likely to be high in that case, and appro-
priators are likely to engage in self-monitoring and enforcement.

To these ends, common-pool resource theory requires both flexibility
and varied approaches to inclusivity. It points to numerous activities in

which governments can engage, such as lowering the information and .

enforcement costs confronting appropriators and providing appropriators
with fair conflict resolution mechanisms. In turn, while the activities that
governments can engage in are many and varied, policymakers must invest
in appropriators’ governing capacities rather than in command-and-
control policy prescriptions. Indeed, the theory points to the centrality of

7
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allowing appropriators to devise their own solutions or at least to partici-
C T - . . ! g .
pate"actlvely in problem solving, with managers facilitating rather than

controlling the process.

The difficulty of realizing this fundamental perestroika in thinking
cannot be overestimated. Reorienting public managers, for example, will
require more than changing graduate schools’ curricula; it also will require
changing the context in which public managers act. The current context of
multiple and highly constraining mandates and procedures described
by Denise Scheberle and others in their chapters in this volume fo-
cuses managers’ attention on control, These procedures will have to be
redesigned to focus managers’ attention on facilitation and problem solv-
ing in partnership with citizens. The conditions under which legislatures
will be willing to loosen their control over public managers by relaxing
strict mandates is, no doubt, dependent on circumstances. But try they
must if the insights of common-pool rescurce theory are to be realized.

Granted, common-pool resource theory does not predict that
appropriators always will be successful. Instead, success or failure is con-
ditioned on the specific circumstances in which appropriators and policy-
makers find themselves. Moreover, as noted, significant organizational,
political, and analytical obstacles exist to complicate success. Neverthe-
less, developing more complete explanations of cooperation and resource
users’ ability to coordinate and govern their behavior in pursuit of build-
ing a results-based sense of common purpose is a significant contribution
to environmental governance in the twenty-first century. Given the rela-
tive infancy of the theory and its testing, this is no small accomplishment.

Whether policymakers choose to take advantage of these insights in
order to help build common purpose when common-pool resources are
at risk remains an unanswered yer important question as the twenty-first
century unfolds. What is not in question, however, is the need for hu-
manity to find ways to address collaboratively the risks to common-pool
resources that are so vital to livelihoods worldwide. Nor is it debatable
that developing the common understanding, trust, and reciprocity
essential for collaboration to occur is often the product of regular inter-
personal interactions and participation in decision-making processes. It is
to the topic of reconnecting citizens and stakeholders with environmental
governance that this volume turns next. .
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