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Contracting and the Commons: Linking
the Insights of Gary Libecap and Elinor
Ostrom

Eric C. Edwards and Bryan Leonard

N 2009, ELinor OstroM WON the Noble memorial prize in eco-
Inomics sciences for, in the words of the prize committee,
“demonstrating how local property can be successfully managed
by local commons without any regulation by central authorities
or privatization.”! This account of Ostrom’s contribution focuses
on how her work presented a “third way” of governing the com-
mons in direct contrast to the two solutions suggested by Garrett
Hardin.? In critiquing Hardin’s view, Ostrom studied many cases
in which resource users, in the presence of weak, dysfunctional, or
nonexistent governments, created resilient institutions to manage
resource use. In these settings, she demonstrated that self-regulat-
ing common-pool resource (CPR) governance can take the place
of other institutional arrangements more familiar to economists
and political scientists.

Because many of Ostrom’s groundbreaking findings emerged
from studies of local, self-sustaining governance built on infor-
mal norms, economists have tended to view her work as less rel-
evant to governance questions related to industrial resource use
in developed countries where formal property rights, regulation,

and contracts also play a role.? One clear exception is found in the



work of economist Gary Libecap, who examines settings where
the ultimate governance structure is either a contract between re-
source users or the creation of new formal property rights. Libe-
cap’s approach treats the outcome of property right negotiations
as a collective action problem, and in this chapter, we explore how
his approach complements and extends Ostrom’s work. We also
explore key areas of divergence between Libecap, and property
rights scholars generally, and the work of Ostrom and other com-
mons scholars—unsurprising given Ostrom’s skepticism of prop-
erty right solutions as a panacea.*

Starting with Arthur Cecil Pigou, economists have analyzed
natural and environmental resource problems against the bench-
mark of a social planner making optimal decisions.’ In this view,
idealized solutions are clear, and the realities of if, or how, they
are implemented are a secondary concern. Ostrom and Libecap
turn this on its head, studying as their primary research objective
how users deal with factors that cause coordination and collective
action problems, rather than treating these problems as obstacles
to achieving some desired optimal outcome. Both Libecap and
Ostrom see the world through the lens of collective action and
individual incentives. While Ostrom and her colleagues looked
broadly at collective governance, Libecap found parallels between
CPR governance and collective action through formal contractual
agreements: group characteristics, information problems, and the
proportionality of resource distributions being key determinants
of success. These results build on Ostrom’s work and provide
important insight into contemporary environmental and natural
resource challenges, where the same factors that cause difficulties
in collective action and coordination prevent the adoption of opti-
mal regulatory solutions.®

In comparing Libecap and Ostrom, we acknowledge that both
authors have large bodies of work grounded in the empirical re-
alities of numerous cases. It is difficult to fully generalize each
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author’s work, and that is not our goal. Instead, we use an illus-
trative selection of their writings and those of related scholars to
make two key arguments: (1) Ostrom’s work is applicable to the
study of property rights and regulation, as well as self-govern-
ing regimes; and (2) the type of property rights and contracting
results Libecap discussed, under some circumstances, move re-
source users toward effective CPR governance. We first provide
examples of how the study of collective action in the work of both
authors yields important insights for both property rights and
contracting. We then focus on one apparent area of divergence:
Libecap’s emphasis of the effectiveness of property rights in con-
trast to Ostrom’s emphasis on trust. We argue that trust and clear-
ly defined property rights serve similar functions in some cases,
and that because of this they can be viewed as partial substitutes.

The chapter is organized as follows: Section 1 provides a frame-
work for understanding collective action and the management of
natural resources. In the subsequent sections 2-4, we examine
similar empirical findings from both Libecap and Ostrom cen-
tered on group characteristics, information, and proportionality.
In section 5 we discuss how contracting solutions might overcome
some of the difficulties encountered in the self-organizing collec-
tive management Ostrom observed. Section 6 concludes with a
discussion of the ongoing importance of Ostrom’s work beyond
the settings she studied.

1. Collective Action to Manage Common-Pool Resources

The common-pool resource problem, as traditionally viewed by
economists, is a market failure. Specifically, there is an external-
ity in consumption or production of the resource whereby one
user’s use imposes a cost on other users. The solution suggested
by Pigou was to make each resource user liable for the damage
caused to other users.” While taxes or other regulatory remedies
could be potential solutions, the level of resource use that maxi-
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mizes value could also be achieved by consolidating ownership
under one individual or entity that could then optimize resource
use. One obvious choice for such an entity is a central govern-
ment, which could plan for optimal extraction and impose restric-
tions on users in order to achieve it.

This top-down prescription for resource management fails for
several reasons, however, two of which appear to have motivat-
ed the work of Libecap and Ostrom. First, Ostrom takes excep-
tion to the idea that an existing overarching authority is neces-
sary or sufficient for managing CPRs, suggesting that the users
could themselves form the authority and might be able to do so
more effectively.® Ostrom asks under what circumstances collec-
tive action will lead to successful, self-regulating CPRs.’ Second,
Libecap takes exception to the idea that a central government
is interested in choosing resource use that maximizes aggregate
value. Instead, he suggests that a government is made up of pol-
iticians who care about resource user constituencies as well as
about the public’s preferences.”” Libecap asks under what cir-
cumstances resource users will act collectively to improve the
management of their CPR."

Both authors, upon questioning the standard economic concep-
tion of CPRs, arrive at a similar starting point for their analysis:
users must find some way to coordinate when their individual in-
terests are not aligned. To understand this problem, both authors
pay particular attention to the work of Mancur Olson on collective
action. In particular, they ask why users might successfully act
collectively when Olson suggests there are significant barriers to
action: “Unless the number of individuals is quite small, or unless
there is coercion or some other special device to make individuals
act in their common interest, rational, self-interested individuals will
not act to achieve their common or group interests.” '

In Libecap’s framework, users attempt to change contracts
or property rights to capture more value from the resource. The
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question is whether individuals’ expected rents are greater under
open (or limited) access or under a contracting regime. Individu-
als will only agree to an assignment of formal property rights via
a contractual arrangement if the expected value of their formal
right is at least as great as their expected rents under the status
quo, absent contracting.’® When these conditions are not easily
met, collective action is needed to develop an initial allocation of
individual property rights or to reconfigure contracts such that
each user is made as well off. If agreement is reached, contracts
are enforced by an external authority. However, the initial collec-
tive action problem is still not easily solved.!

Ostrom and her colleagues often viewed CPR governance
through the framework of social-dilemma games. If the games
are one-shot or are repeated for a preset, finite number of rounds,
agreements must be enforced by an outside authority.” Infinitely
repeated social-dilemma games can support a variety of equilib-
ria. However, the extent to which coordination allows resource
users to solve the collective action problem articulated by Olson
had not been addressed with systematic and rigorous analysis.'®
The problem articulated by Ostrom and her colleagues is deter-
mining what factors allow users to forgo selfish behavior in the
present, instead taking actions that, although not immediate-
ly self-interested, would in the long run yield greater benefits."”
When individuals exhibit reciprocity, forgoing gains in the short
run to demonstrate cooperative intentions, they build trust and
over time groups are able to establish long-term commitments to
act in the group interest.'”® Often, a group establishes norms or
rules, formal or informal, to govern the CPR, and this builds reci-
procity into behavior to the point that selfish acts may be viewed
distastefully or not considered.”

Acting consistently with their broader bottom-up approach to
resource governance, both Libecap and Ostrom focused on how
the characteristics of resources and of the groups themselves, as
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well as external pressures, affect individual incentives by shaping
benefits and costs. In many of the cases Ostrom studied, the group
must find a way to enforce its choices for resource use, while Li-
becap’s resource users rely on the state’s contract enforcement ca-
pability once an agreement is reached. Although the institutions
differ, the factors that lead to success or failure of the entire en-
terprise are similar. Ostrom’s and Libecap’s focus on individual
incentives stands in contrast to models of optimal resource gov-
ernance that measure efficiency in the aggregate without com-
paring the distribution of individual payoffs under alternative
institutional arrangements.?® Focusing on the users themselves
yields generalizable results, because the same factors that cause
the problem with managing the resource in the first place, such
as resource complexity, lack of information, high costs, and diver-
gences in user expectations and outcomes, prompt users to resist
or otherwise foil top-down solutions.

Both Libecap and Ostrom embraced complexity and empirical
observation, studying a wide variety of natural resources, cul-
tures, and institutional settings. Yet taken in the aggregate, these
many disparate settings yield common themes, both within and
between their works. First, understanding how and why people
in groups behave in particular ways is paramount to understand-
ing whether they can solve a CPR problem. Success requires buy-
in on a solution from many parties and identifying the problem
or externality facing the group is a necessary, but not a sufficient,
condition. Second, individual user costs and benefits matter, not
just the aggregate outcome. User perceptions of these costs and
benefits also matter, and information asymmetry and uncertain-
ty can decrease the likelihood of success. Third, the relationship
between costs and benefits matters. In Ostrom’s work, this gets
at the idea of fairness: unequal proportions of costs and benefits
are likely to discourage collective action because individuals are
not willing to contribute to the maintenance of a system that they
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feel does not fairly distribute the gains of cooperation.” Libecap
perceives proportionality as affecting bargaining, because users
seeing similar proportions of costs to benefits are more likely to

have their interests aligned.?
2. Group Characteristics

Both Libecap and Ostrom identify group characteristics as cru-
cial to successful CPR management because users together must
agree on a mutually beneficial set of rules and expectations for be-
havior. Based on earlier work on collective action, group size and
heterogeneity are a focus for both authors.?® With large groups,
coordinating the bargaining process becomes more burdensome;
large groups may increase the level of conflict and costs of arriv-
ing at acceptable allocation formulas.?* Group heterogeneity can
affect both the ability to make proportionate allocations and the
information available to different users, as discussed above.

In the literature on collective action, no clear consensus has
emerged on the effect of group size and heterogeneity. While in-
creases in the number and heterogeneity of bargaining parties
tend to increase the transaction costs of negotiation and make
agreement less likely,® this is definitively not always the case.®
Because both group size and heterogeneity may be endogenous
to the collective action process, success may lead to larger and
more heterogeneous groups, while less successful outcomes lead
to fragmentation—smaller but more homogeneous groups.” Both
authors acknowledge this issue and emphasize that the existence
of large group sizes or high degrees of heterogeneity are not them-
selves the cause of the breakdown of collective action. Instead,
it is the impact of these factors on variables that actually affect
the expectation of the costs and benefits perceived by users. Both
authors” work in this area is linked by a rigorous assessment of
the key variables that explain perceived costs and benefits over a
series of empirical cases.
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2.1Size

Libecap is explicit in his assessment of the issue of group size:
“The greater the number of competing interest groups with a
stake in the new definition of property rights, the more claims
that must be addressed by politicians in building a consensus on
institutional change.”? It is more difficult to bring larger number
of users to the bargaining table, have them all agree on the state
of the resource and the nature of the problem, and create and
enforce a solution. Large resource users internalize more of the
rent dissipation, and if a large number of smaller users can free
ride on any curtailment, large users are likely to impede agree-
ments.?” The necessity of including a large number of parties in
a contracting situation is often indicative of a more complex and
interconnected resource.

Ostrom argues that the key to understanding the role of aspects
like group size lies in embracing the complexity of social-ecolog-
ical systems;® in her social-ecological systems (SES) framework
the number of users is one of nine traits of resource users that
affect collective action, and all nine traits are interrelated. For this
reason, Ostrom is more muted than Libecap in her assessment of
group size: “The effect of the number of participants facing prob-
lems of creating and sustaining a self-governing enterprise is un-
clear.” She continues, “Analyzing the conflict levels over a sub-
tractable good and the transaction costs of arriving at acceptable
allocation formulas, group size may well exacerbate the problems
of self-governing systems.”' Correlated factors make it difficult
to directly assess the impact of group size. Small groups allow
for more interactions and the ability to build trust, but may also
decrease the resources available to mobilize and run the group.*

Political scientist Amy Poteete and Ostrom suggest that the re-
lationships between group size and heterogeneity and collective

action are not likely to be linear, although their examples suggest
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that these nonlinearities may stem from correlated factors.*® For
instance, the size of a group might interact with other factors,
such as the distribution of wealth: “Appropriators who possess
more substantial economic and political assets may have similar
interests to those with fewer assets or they may differ substantial-
ly on multiple attributes.”** A large group’s size might facilitate
allowing enough wealthy individuals to lead the collective action
endeavor to make it successful in situations where interests are
aligned. Alternatively, where the interests of the wealthy diverge,
the lack of repeated interactions and trust in large groups might
lead to a breakdown in collective action.

This argument appears to be at odds with Libecap’s assessment
that large groups tend to increase both complexity and hetero-
geneity. One explanation for the divergence in views is that the
groups studied by Ostrom may have been quite small or homo-
geneous (or both) relative to those studied by Libecap.® Alterna-
tively, the correlation of size with other factors predicting success,
including the overall gains from coordination, might limit consen-
sus. Still, Libecap and co-author Steven Wiggins’s argument that
having few, large firms on an oil or gas field can allow for a rapid
agreement is analogous to Ostrom’s view that appropriators with
substantial assets may facilitate agreement, if the total number
of users is held small and constant.’® Increasing the number of
firms, Libecap argues, decreases the willingness of large firms to
participate in an agreement that will allow small appropriators to
continue to dissipate resource rents.?””

2.2 Heterogeneity

It is clear in the work of both Libecap and Ostrom that group size
and heterogeneity are linked, although the two authors conceive
of group heterogeneity in slightly different ways, each aligning
their approach to their conception of the collective action problem
faced by resource users. Libecap views heterogeneity through the
lens of transaction costs.®® A group whose members face signifi-
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cantly different potential benefits and costs from a proposed solu-
tion has higher costs of reaching agreement: “Even when there are
aggregate net benefits from implementing management regimes

.., not all parties perceive individual gains. Therefore, some may
resist collective action.”® A diverse set of economic interests, or
more users generally, make finding a mutually acceptable agree-
ment more difficult.

Production cost heterogeneity also affects collective action.
During the New Deal, differences in cost structure limited the
ability of industrial firms to lobby to enforce collusive policies,
while agricultural producers represented by the American Farm
Bureau Federation had uniform production costs and successfully
retained collusive pricing policies.*” However, even in agriculture,
producer heterogeneity limited the scope for successful collective
action, as exemplified by Florida and California citrus producers’
inability to agree on effective prorationing rules.*’ Heterogeneity
in user incentives, as a result of unequal revenue and cost share
distributions, hinders oil and gas unitization agreements when
revenue shares are not the same as cost shares, creating differen-
tial incentives to exploit the resources.*

Alternatively, Ostrom views heterogeneity primarily in terms of
its effect on social cohesion and trust: “If groups coming from di-
verse cultural backgrounds share access to a common resource, the
key question affecting the likelihood of self-organized solutions
is whether the views of the multiple groups concerning the struc-
ture of the resource, authority, interpretation of rules, trust, and
reciprocity differ or are similar.”# In Ostrom’s reckoning, trust in
a CPR governance regime requires users to have a shared under-
standing of the world and of the resource system in particular. Het-
erogeneity can undermine trust when the views and norms held by
users are not conducive to building such a shared understanding.

Despite Libecap and Ostrom’s different conceptions of hetero-
geneity, their results are similar: they both find that when inter-

158 | THE ENVIRONMENTAL OPTIMISM OF ELINOR OSTROM



ests diverge, it is more difficult to reach a consensus. For exam-
ple, differential abilities among fishers affect their willingness to
organize with others, because those with high skill receive rents
even under open access conditions and therefore require larger
shares.* However, identifying heterogeneity in users is not a suf-
ficient condition for identifying a potential breakdown in collec-
tive action. Ostrom discusses this example, but suggests that trust
is key, because ongoing, repeated interactions among users help
overcome the challenges that heterogeneity creates.** Studying
forest user groups in Nepal, co-author George Varughese and Os-
trom find that heterogeneity does pose a key challenge that can be

overcome with innovative institutional arrangements.
3. Information Problems

Although Ostrom’s original design principles focused on institu-
tional characteristics rather than resource characteristics, her lat-
er development of the social-ecological systems framework also
incorporated resource characteristics.”” Within the context of the
framework, Ostrom continuously emphasized users’ ability to
observe and understand the resource as critical to successful CPR

management:

Characteristics of CPRs affect the problems of
devising governance regimes. These attributes
include the size and carrying capacity of the
resource system, the measurability of the resource,
the temporal and spatial availability of resource
flows, the amount of storage in the system,
whether resources move (like water, wildlife,
and most fish) or are stationary (like trees and
medicinal plants), how fast resources regenerate,
and how various harvesting technologies affect
patterns of regeneration. . . . It is relatively easy to
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estimate the number and size of trees in a forest
and allocate their use accordingly, but it is much
more difficult to assess migratory fish stocks and
available irrigation water in a system without
storage capacity.*®

Broadly, the challenges that these resource characteristics pose
for collective action could be summarized as “information prob-
lems” that limit users’ ability to understand and predict resource
characteristics with sufficient certainty to develop institutions for
governance.

Economists have long appreciated the role of information in
affecting coordination,* and Ostrom explicitly incorporated eco-
nomic reasoning in her explanation of how information problems
affect individuals” willingness to cooperatively develop gover-
nance regimes. Drawing on economists Harold Demsetz, Doug-
lass North, and others, Ostrom argues,

Whether theusers themselvesareable toovercome
the higher level dilemmas they face in bearing
the cost of designing, testing, and modifying
governance systems depends on the benefits
they perceive to result from a change as well as
the expected costs of negotiating, monitoring,
and enforcing these rules. . . . Perceived benefits
are greater when the resource reliably generates
valuable products for the users. . . . Perceived
costs are higher when the resource is large and
complex, users lack a common understanding of
resource dynamics, and users have substantially
diverse interests.*
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Ostrom also appreciated that information problems and percep-
tions about benefits and costs could stymie government-based
solutions and formal property rights as well as informal systems
for CPR management Criticizing economists and other political
scientists for their focus on aggregates in the search for global op-
tima, she focused instead on how local knowledge would affect
users’ incentives to pursue one form of governance or another.
This approach emphasizes the importance of local over “highly
aggregated” information about resource stocks in shaping incen-
tives for individuals to solve collective action problems either in-
formally or through the political process, which Ostrom treated
as endogenous.”

Like Ostrom, Libecap studied the effects of information about
resource stocks on individuals” perceived benefits and costs from
contracting to solve common-pool problems. Rights-based policy
reforms that appear to be Pareto-improving may nevertheless be
unacceptable to a majority of resource users, preventing reform.*
Hence, economists’ focus on statistical aggregates (macro-level
Pareto improvements) causes them to overlook the important
local information that determines whether individual users will
actually support a particular institution.

A particularly salient example of the similarities between Os-
trom’s discussion of information and Libecap’s findings is the
study of common-pool problems in o0il production. In many areas
of the United States, rights to subsurface resources were conveyed
to landowners when land was first privatized. Conventional oil
reservoirs can span thousands of acres, whereas most land parcels
were 160 to 320 acres initially. This gave rise to a common-pool
problem whereby many landowners could access the same under-
ground oil reservoir but were unable to exclude one another due
to the migratory nature of the 0il.*® Libecap’s study of this com-

mon-pool problem and the associated regulatory and contractual
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solutions relied heavily on the role of asymmetric and imperfect
information about resource stocks—Ostrom’s “local knowledge.”

Wiggins and Libecap study the effect of imperfect and asym-
metric information on contractual solutions to the common-pool
problem in seven oil fields.* Unitization—the “obvious” con-
tractual solution—involves the formation of a single production
unit, which turns over production of the reservoir to a single firm.
All the potential users then share the revenues from efficient ex-
traction of oil. The solution is Pareto-improving in the sense that
itimproves the total rents from oil production relative to competi-
tive extraction. QOil field unitization is conceptually very similar to
the CPRs studied by Ostrom in that users must come to a collec-
tive agreement about how to manage the resource and distribute
the associated benefits. The primary distinction between unitiza-
tion and an informal CPR regime is that unitization agreements
are enforced via formal contracts rather than informal norms and
social sanctioning.

Despite the aggregate efficiency gains of joint management,
voluntary unitization is somewhat rare, and this is the problem
Wiggins and Libecap seek to understand.” Contractual solutions
that improve aggregate efficiency can nevertheless fail if individ-
uals do not agree to the allocation of shares of net revenue under
the unitized contract. Disagreement about these shares—based
on parties” limited and differential information about the value of
subsurface deposits—is what causes contracts to fail. Though oil
can migrate through a reservoir, there is considerable heterogene-
ity in the productivity of different locations across a given reser-
voir, but these differential productivities are not observable by all
firms. Hence, when firms come to the table, they each have lim-
ited information about the productive capacity of all other firms.

Using data from trade journals about the potential unitization
of seven oil fields, Wiggins and Libecap study how firms’ limited
information about subsurface oil reservoirs influences unitization
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outcomes.” Their findings are consistent with their predictions,
and with those of Ostrom:* they find that unitization is much less
likely to occur in oil fields where there is considerable heterogene-
ity in resource productivity, which makes the information held by
individual users more asymmetric. They also find that individual
firms that face greater uncertainty about their productivity choose
to delay joining units longer because the benefits of unitization
relative to open access are less clear when future productivity is
hard to forecast.

Libecap’s finding that information problems stymie contractu-
al solutions to common-pool problems can be paired with anoth-
er assertion from Ostrom’s work: the same information problems
that limit contractual solutions also pose challenges for regula-
tors.”® Libecap and Wiggins study regulatory responses to com-
mon-pool losses in oil reservoirs in Oklahoma, Texas, and Wy-
oming. The crux of their argument is that the same users that
prefer common-pool competition to unitization will also lobby
to prevent regulation because they stand to gain from doing so.
Libecap and Wiggins find policy on federal lands in Wyoming
to be more effective than policy on state lands because federal
policy requires unitization before oil field exploration, when all
parties are equally uncertain about the resource and there is no
local knowledge available.” In this setting, firms are less likely
to oppose unitization. By contrast, unitization in Oklahoma and
Texas can occur only after fields have been developed, at which
point certain firms’ local information gives them strong incentives
to resist unitizing and to resist regulation.

Again, Libecap’s approach mirrors Ostrom’s emphasis on indi-
vidual users and their incentives rather than on aggregates. And
Libecap and Wiggins explicitly treat regulatory outcomes as en-
dogenous to the information problem, in the same manner called
for by Ostrom.® Information problems are an especially import-
ant arena for treating policymakers as endogenous because poli-
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cymakers are likely to suffer from the same information problems
as resource users. Rather than conclude with pessimism regard-
ing the prospect of effectively governing resources fraught with
uncertainty and variability, Libecap and Ostrom both propose
that the government should invest in information provision to
alleviate the problem. For Libecap, this takes the form of lower-
ing transaction costs,”" whereas for Ostrom it takes the form of
“technological infrastructure” that makes resources less difficult
to monitor.®?

4. Proportionality

Given the challenges of group size, heterogeneity, and imperfect
information identified in the previous two sections, how can users
design enduring agreements? Both Libecap and Ostrom, examin-
ing different resources and institutional settings, find that the pro-
portional allocation of costs and benefit shares is key to ongoing
resource management success.

Both authors measure success as the extent to which the value
of the resource is maximized. In one example, Ostrom and col-
league Roy Gardner examine irrigation ditch management in Ne-
pal, where effective management means a high level of irrigation
utilization: more land over more of the year under cultivation.®® In
another example, Libecap and legal scholar Henry Smith look at
oil and gas unit management, where effective management means
coordinated extraction over time to maximize the amount of the
resource extracted.® In both settings, costs are incurred separately
from benefits and the authors find that when costs are not pro-
portional to benefits, management institutions are less successful.

In Nepal, the key cost is ditch maintenance, which must be per-
formed to ensure that water diversions and deliveries are effec-
tive. By allocating these cleanup costs in the form of labor to all us-
ers along the ditch, water deliveries are proportionally assigned.
Users near the head of the canal are in an advantageous position
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to extract more water, but agree to a proportional share because
they need the labor of others along the canal. When the Nepalese
government implemented engineering improvements that made
bearing costs to clear the canal unnecessary, the proportional re-
lationship between costs and benefits was disrupted. Users in ad-
vantageous positions took advantage by diverting excess water,
and overall irrigation utilization decreased dramatically.

In oil and gas extraction, multiple parties may have leasing
rights to drill on a particular field, but maximizing extraction re-
quires coordination. The Prudhoe Bay field in Alaska is charac-
terized by a gas cap and an oil rim, which means the natural gas
creates pressure in the middle of the formation. As long as the gas
is left in the field, oil is driven out of wells at the rim. However,
in the creation of the Prudhoe Bay unit agreement, costs and ben-
efits of total field production were not allocated proportionally
across all owners because oil and gas revenues and costs were
separated. Gas owners then favored increased gas production,
increasing the costs of oil extraction and decreasing the ultimate
recovery of oil. Conversely, oil owners favored forgoing gas pro-
duction and using the gas instead as an injectant to further in-
crease oil production. A lack of proportional distribution of ben-
efits and costs led to disagreement among resource users, and
ultimately to aggregate losses.®

A key empirical finding of both authors is that different set-
tings, even of the same resource, can lead to different rules of
proportionality. In examining the Philippine zanjera irrigation
organizations, Ostrom builds on the work of economist Robert
Siy to look at allocation rules for a system requiring considerable
manual labor to maintain.® Alternative water allocation schemes
could increase water use efficiency, as was observed in Nepal,*
but the use of the water requires large investments of labor by
contributing users, and by allocating water in proportion to labor,
the system is able to deliver efficiencies in the cost of maintaining
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infrastructure. Likewise, the allocation of proportional shares of
oil and gas production works generally, but breaks down on the
subset of formations requiring multiple phases because the pro-
portionality condition is only met within, but not across, phases.®

The principle of proportionality laid out by both authors relies
on specific knowledge of the characteristics of the resource being
managed. In both cases above, understanding the behavior of the
resource—the unidirectional flow of water and the forced flow of
oil—is critical to understanding why one set of allocation rules is
proportional and another is not. Gardner and his colleagues sug-
gest that these lessons can be applied broadly, citing the Montreal
Protocol as an example of how a large, global CPR can be man-
aged via proportional cutbacks, and suggesting that failures can

be linked to too-large cutbacks or asymmetries in payoffs.®
5. Self-Organizing Collective Management and Contracting

Thus far, this chapter has focused on similarities in the conditions
for successful resolution of common-pool resource management
challenges that Ostrom and Libecap highlighted. Libecap gener-
ally focused on formal contracts, contrasting with much of Os-
trom’s work, which focused on informal governance in settings
where such contracts were not available or enforceable owing to
absent, weak, or dysfunctional governments. In this section we
compare Ostrom’s and Libecap’s analysis of coordination chal-
lenges in the governance of surface water systems, which both
authors studied extensively. Their work suggests that, at least in
this case, informal institutions and formal property rights serve a
similar function, and can be viewed as substitutes.

Irrigation infrastructure—canals, ditches, dams, and reservoirs
used to store and convey water to where it is most useful—re-
quire large up-front capital costs but entail very low marginal
costs once constructed.”” However, the benefits of infrastructure

projects often take time to materialize, particularly in agriculture.
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This presents a problem for individual irrigators seeking to devel-
op diversion and storage infrastructure in settings where there is
limited access to credit, such as on the nineteenth-century Ameri-
can frontier and in the developing world today.”

One way for individuals to overcome high up-front costs is to
pool their capital and invest jointly in building larger diversion
canals, which can then feed smaller ditches for each individual
user. This cost-sharing approach can facilitate the construction of
larger, more efficient ditches than would be possible via individu-
al investment.”? We briefly discussed in the prior section the case
of irrigation in Nepal. Once a ditch is constructed, potential users
of the ditch face an asymmetric commons dilemma: those closer
to the diversion point (head-enders) can access the water before
those at the opposite end of the ditch (tail-enders). Because the
fixed investment costs are already sunk and the marginal costs of
diversion are low, head-enders have an incentive to divert all or
most of the water once a ditch has been constructed.” Recogniz-
ing this potential problem, tail-enders will be unwilling to invest
in the first place, creating a classic collective action problem in
which all parties would be better off with joint investment, but it
is not individually rational for parties to invest.

Ostrom focused on constraints on opportunistic behavior by
head-enders that could enable collective action, especially the use
of labor and allocation rules. In systems where ex post mainte-
nance labor was critical, rules were more likely to be followed.™
In the Spanish huertas, allocation rules and norms of mutual en-
forcement made monitoring less costly—the rotational nature of
the allocation gave farmers an incentive and ability to monitor
others’ behavior as they prepared for their own deliveries.” In the
context of the American frontier, Ostrom emphasized the abili-
ty of the Mormon church to serve as a coordinating institution
for supporting communal ditch building. The church was able to
effectively limit entry by outsiders and link labor and water al-
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locations via construction activities, while also providing strong
social sanctions for potential unauthorized diversions after ditch
building was complete.”

The Nepalese irrigation systems, the huertas, and Mormon vil-
lages all consisted of homogeneous groups of users with shared
cultural backgrounds that facilitated cooperation, either through
organizing joint labor or through providing common sanctioning
mechanisms.” Ostrom emphasized the importance of these shared
values by contrasting successes in both the Nepalese and Mormon
cases to examples in each setting where the government attempt-
ed and failed to solve the same collective action problems in de-
veloping irrigation works.” In both cases, the government lacked
local knowledge and failed to prevent opportunistic behavior by
irrigators. Thus, while the government could solve the problem
of financing infrastructure, it struggled to resolve collective action
problems ex post in the absence of formal property rights.

Libecap’s work on the evolution of property rights to resources
on the American frontier emphasized a different solution to the
same collective action problem. In the context of irrigation de-
velopment on the frontier, Ostrom’s and Libecap’s predictions
about the role of information problems, the characteristics of
the resource, and the scope for formal government management
were identical. But where Ostrom emphasized the importance of
informal coordinating institutions, economist Bryan Leonard and
Libecap, emphasizes the importance of formal property rights to
water in solving the collective action problems of infrastructure
development.” The property right institution in this case is the
prior appropriation doctrine, which defined property rights to
water on a first-come, first-served basis and allowed water rights
to be separated from land ownership. Prior appropriation also en-
tailed priority-based allocation of water during droughts so users

with more senior claims had preferential access to water.
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Leonard and Libecap characterize the collective action problem
of ditch construction exactly as Ostrom did,* building their eco-
nomic framework directly upon Ostrom and Gardner’s.® How-
ever, they focus on the role that priority-based allocation played
in enabling users to write contracts to share the costs of ditch
construction—a secure property right to water ex post reduced
the risk of opportunistic behavior and aligned incentives ex ante.
Hence, Ostrom and Leonard and Libecap present two very differ-
ent solutions to the same collective action problem.®

Leonard and Libecap argue that social sanctioning and limits
to entry associated with the Mormon church and emphasized by
Ostrom were the exception rather than the norm on the western
frontier.* The successful irrigation systems described by Ostrom
may simply not have been feasible for many western communi-
ties where a large number of new settlers from diverse cultural
and institutional backgrounds were arriving.* These settlers
lacked a common set of shared social norms to facilitate sanc-
tioning, and there was no way to predict how many irrigators
might show up in the future. Under these conditions, a formal
property right to water provided the security necessary to facili-
tate contracting rather than informal coordination. Moreover, the
benefits associated with prior appropriation rights (greater ditch
investment, higher crop income per acre) were lower in areas of
Colorado dominated by Mormon settlement and other preexist-
ing irrigation institutions, suggesting that formal property rights
and informal norms were in fact both solving a similar collective
action problem based on the broader institutional constraints.®

6. Conclusion

The preceding examples and discussion serve to illustrate the
congruence between the collective action problems faced by us-
ers attempting to define property rights and the collective action
problems facing users creating self-enforcing governance insti-
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tutions. We emphasize three ways in which collective action to
contract and collective action to form self-organizing governance
institutions are similar: (1) larger and more heterogeneous groups
potentially increase the difficulty of collective action, but these
challenges can be overcome; (2) information problems associated
with the resource and with local knowledge limit collective ac-
tion; and (3) proportional allocations of benefits and costs aid in
successful collective action. Given these similarities, it is natural
to ask what differentiates the settings that lead to self-organizing
CPR management and those that lead to contracting. To conclude
this chapter, we discuss how further research can provide insight
into this question. This is especially relevant in applying the les-
sons of Ostrom, Libecap, and other authors to the improved man-
agement of natural and environmental resources.

One question is whether access to formal contracts is the only
factor that distinguishes the emergence of a formal contract or
property right from self-organizing governance. Key cases, and
economic intuition, suggest that the relative costs and benefits of
different institutions would play an important role. The availabil-
ity of contracting may lower the cost of collective action but not
eliminate the adoption of alternative institutional forms. Where
property rights are expensive to enforce, as in the management
of groundwater, institutions that look more like self-organizing
governance emerge.** Groundwater users in Kansas petitioned
the state to receive the ability to manage their common-pool
groundwater according to local rules and customs.®” These sorts
of hybrid systems where formal and informal institutions exist
concurrently are exhibited in Colorado, where users collectively
adopted pumping taxes;* in Nebraska, where more formal mar-
ket exchanges were adopted;® and in Kansas, where users volun-
tarily adopted pumping restrictions.” In these cases, state laws or
state-enforced contracts provide a viable and low-cost end point
to collective action to solve CPR problems.
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More research is needed to better characterize the conditions
under which self-sustaining CPR governance occurs and where
contracts and property rights are viable substitutes. For instance,
what factors would lead to successful self-organizing CPR gover-
nance in countries with strong property rights and a viable court
system? This question is key if changes in policy or knowledge can
allow for the adoption of alternative, more successful institution-
al forms. Ostrom suggests one of the problems is the teaching of
scientific management of natural resources in a way that suggests
central governments impose uniform regulations that fit textbook
solutons: “National governmental agencies are frequently unsuc-
cessful in their efforts to design effective and uniform sets of rules
to regulate important common-pool resources across a broad do-
main.””! Because alternative, successful institutions might exist,
it becomes imperative to understand when centralized control,
property rights or contracting, or self-organizing institutions are
likely to be successful.

This type of analysis is equally relevant to understanding
emerging CPR problems. Three areas where Ostrom’s insight
into self-enforcing CPR management are potentially valuable are
global carbon dioxide emissions, the arctic, and outer space. The
melting of the arctic ice cap has opened many potential fossil fuel
deposits to extraction in an area where several large and wealthy
countries all claim extraction rights. Mineral resources in outer
space offer a similar, if currently hypothetical, scenario. More
pressing is the problem of global climate change. These situations
might seem to be scaled-up versions of a classic CPR. However,
the institutional features Ostrom emphasized—such as group co-
hesion and long-evolved, shared norms—are unlikely to play a
large role in governance of the global climate, the arctic, or out-
er space. Applying the findings of this chapter to these settings,
however, reveals essential components of the structure of collec-
tive action problems in general, highlighting the need for institu-
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tions that perform specific functions (e.g., enforcement, sharing of
benefits and costs).

Libecap brings together several empirical examples to illus-
trate factors that affect the success of collective action in manag-
ing CPRs of varying scales.”” In pointing out the collective action
problems inherent in property rights formation, his work points
to the fallacy of viewing Ostrom only as a “third-way” alterna-
tive to government ownership or privatization. Instead, he ap-
plies Ostrom’s insights about collective action to the study of the
success or failure of private property and government regulation.
This chapter offers one example of how researchers can build on
Ostrom’s legacy by bringing the lessons from her work to new
institutional and resource settings by examining resource gover-

nance empirically and carefully. As Ostrom suggests,

As an institutionalist studying empirical
phenomena, I presume that individuals try to
solve problems as effectively as they can. . .. Itis
my responsibility as a scientist to ascertain what
problem individuals are trying to solve and what
factors help or hinder them in these efforts.”

This drive to understand how resource users try to solve prob-
lems, and when they are successful, is the common thread woven
through the work of both Gary Libecap and Elinor Ostrom.
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