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THE STRUGGLE TO GOVERN THE COMMONS

by

Thomas Dietz, Elinor Ostrom, and Paul C. Stern [order TBD]

In 1968, Garrett Hardin (1968) drew attention to two factors that drive

environmental change.  One is increased demands on natural environment (stemming

from growth in human population and in consumption).  The other is the ways in which

humans organize themselves to extract resources from the environment and contribute

effluent to it-what social scientists refer to as institutional arrangements.  Hardin saw

only two types of institutional arrangements as effective for the governance of natural

resources-centralized government and private property.  As Hardin expressed it 30 years

later, managed commons are “either socialism or the privatism of free enterprise.  Either

one may work, either one may fail:  ‘The devil is in the details.’  But with an unmanaged

commons, you can forget about the devil:  As overuse of resources reduces carrying

capacity, ruin is inevitable” (Hardin, 1998: 633).   

Hardin was correct about tragic overuse when a highly valued commons lacks

institutions, but he made two fundamental errors.  The first was his claim that only two

institutional arrangements could sustain commons over the long run:  private property

and the centralized state.  The second was his presumption that resource users themselves

were trapped in a commons dilemma and could never change the structure of the

situation they faced by creating or modifying institutions.  He missed the fact that many

social groups-including the herders on the English commons that provided the metaphor

for his analysis-have successfully struggled against threats of resource degradation by



developing self-governing institutions that have sustained shared resources for centuries

(see Netting, 1981; McCay and Acheson, 1987;  Baland and Platteau, 1996; De Moor,

2002). While these institutions have not always succeeded, neither have Hardin's

preferred alternatives of private or state ownership.

Natural resources and the environment remain under threat from increasing

human population, growing consumption, and the rapid deployment of advanced

resource-using technology when governance institutions are absent or maladapted. For

example, Myers and Worm (2003) provide an extremely worrisome picture of the

massive depletion of fish communities in the open ocean and continental shelves, based

on a massive compilation of historical statistics, including data recorded prior to major

industrialized exploitation.  From their mathematical model of fishery exploitation they

estimate that “the global ocean has lost more than 90% of large, predatory fishes” with

80% decline typically occurring within the first 15 years of industrialized fishing.  The

combination of new technologies for harvesting fish combined with inadequate property

rights has created a major threat of massive ecosystem destruction. {Plan to cite other

examples here from the papers for which we are the overview.}

The massive destruction of ocean fisheries is in marked contrast to the abundance

of lobsters along the coast of Maine where local fishers have developed a sophisticated

governance system over multiple decades, backed up with congruent state rules and

policies, to achieve a sustainable and economically valuable fishery (see Acheson, 2003;

Wilson et al., 1994).  Where local and state officials and users have not had sufficient

autonomy or understanding of how to design effective institutions to change the strong

incentive to overuse a resource, however, inshore fisheries are over-fished (Finlayson,

1994; Hannah, 1998).  On the other hand, even large-scale resources have been



successfully protected through appropriate governance systems such as the Montreal

Protocol and the International Commission for the Protection of the Rhine Agreements

(Weiner and Maxwell, 1993; Weber, 2000; Verweij, 2000; Dieperink, 2000).

Since Hardin’s essay we have had striking successes in creating sustainable

interactions with the environment, and striking failures.  There is little new in human

history, although the scale of anthropogenic impact of the twentieth century is

unprecedented.  What is new, and what offers hope, is that we have learned a great deal

about the characteristics of institutions that enhance the likelihood of sustainable use of

the environment and of those that tend to generate resource collapses (E. Ostrom et al.,

1999).  We have an emerging science of human ecology-what has been called the

“second environmental science” (Stern, 1993)-that can provide ongoing guidance to the

design of institutions for governing the environment.   The emerging science teaches us,

however, that there are no easy, general-purpose, quick fixes.  Governing a commons is

always a struggle. 

Why a Struggle?

Devising ways to sustain the earth’s ability to support diverse life, including a

reasonable quality of life for humans, involves making tough decisions under uncertainty,

complexity, and substantial biophysical constraints.  The human capacity to aspire to ever

greater well-being and to invent new ways of making demands on earth’s resources

grows over time as new knowledge is put to use.  Devising effective governance systems

is frequently like engaging in an “arms race.”  A set of rules crafted over a long period to

fit one socio-ecological set of conditions can slowly erode, if not designed to adapt, as

growing affluence and population coupled with powerful technology increase the

potential for human damage to most ecosystems and even the biosphere itself.  Further,



humans can also devise new ways of taking advantage of the available resource to the

detriment of others.

Some Problems Are Easier

Of course, context can make it easier or more difficult to develop an arrangement

that allows humans to adapt successfully.  Effective governance of resources is easier to

achieve when:

Resources can be monitored at relatively low cost (e.g., are stationary or storable:

trees are easier to monitor than fish, and lakes than rivers); 

Rates of change in resources and human communities are moderate; 

Communities are characterized by frequent communication and dense social

networks, both of which increase the potential for trust and lower the cost of

monitoring resource users' behavior and enforcing rules; 

Outsiders can be excluded at relatively low cost from using the resource; and 

Users support effective monitoring and rule enforcement by officials (Schlager,

Blomquist, and Tang, 1994; Burger et al., 2001; E. Ostrom, 1999). 

Few settings in the world are characterized by all of these conditions.  The challenge is to

devise institutional arrangements that help to establish such conditions or, as we discuss

below, provide the information, deal with conflict, enforce rules and provide required

infrastructure in the absence of ideal conditions for governing commons.  

Selective Pressures

In subsistence societies and communities that are heavily dependent on local

natural resources, face-to-face interaction among members of the community and daily

engagement with the critical aspects of the environment form a selective regime for



institutional arrangements, including institutions for environmental governance (Burns

and Dietz, 1992; E. Ostrom, 1990).  The opportunity to observe and discuss the state of

the resource and the behavior of resource users provides a basis for making adaptive

changes; norms are enforced by members of the group themselves as well as by officials.

Hundreds of documented examples exist of sustainable resource use in such

communities, although there are also many failures (NRC, 1986, 2002; Gibson et al.,

2000; Krech, 1999; for relevant bibliographies, see Hess, 1999, 2003).  Small scale,

direct interaction with the environment and relative buffering from other social and

environmental systems helps push institutional arrangements towards sustainability,

though entry into new environments, technological change or rapid political or cultural

change can swamp this tendency and lead to resource collapse.  

As human communities have integrated beyond the local scale, the selective

pressures on environmental governance institutions have increasingly come from extra-

local influences.  For example, technology and human desires have enabled commerce to

become regional, national, and global. Institutions at all these levels have been created to

enable and regulate trade, transportation, competition and conflict. These institutions

shape environmental impact, even though they often are not designed with that intent.

They also provide mechanisms for environmental governance (e.g., national laws) and

part of the social context for local efforts at environmental governance. Larger-scale

governance may authorize local control, help it, hinder it, or override it (Young, 1999,

2002; Keohane and Ostrom, 1994; Lansing, 1991; Wunsch and Olowu, 1995: Dolšak and

Ostrom, 2003). We have moved from a world of multiple localities into a world with

institutions at multiple levels, where every local place is strongly influenced by global

dynamics.  



The most important contemporary environmental challenges involve systems that

are intrinsically global (e.g., climate change) or are tightly linked to global pressures

(e.g., timber production for the world market), and yet require governance at levels from

the global all the way down to the local (Clark and Munn, 1986; Young, 2002).  Here,

selective pressures may increase the likelihood of destruction rather than sustenance of

resources.

Efforts to govern such commons can benefit from an understanding of the

governance tools that human societies have devised, their strengths and weaknesses, and

the conditions for their usefulness both separately and in combination.  Research on

global and national environmental policy sometimes pays little attention to community-

based governance and to traditional tools such as informal communication and

sanctioning, but these tools have their place and can add significant value (NRC, 2002b;

Berkes et al., 2003).  Regulatory policies can take advantage of informal influences when

they demand that information be made available about releases of pollutants, and that

information influences polluter behavior through public pressure, concerns about industry

reputation, and other non-regulatory means (Herb et al., 2002).  Information properly

disseminated can induce interest in financial incentives that are otherwise ignored (Stern,

1999).  Thus, the store of governance tools and ways to modify and combine then is far

greater than policy analysts sometimes recognize (NRC, 2002a, 2002b; Auer, 2000).  In

contrast to Hardin’s stark dichotomy of markets and governments, one needs a rich and

growing tool kit of governance options.  Research is beginning to clarify the

opportunities this insight suggests. 

Requirements of Adaptive Governance in Complex Systems

The problem of achieving sustainable resources in complex systems has been



described as one of adaptive management: making choices in response to changing

environmental and human conditions that are understood only with great uncertainty

(Gunderson and Holling, 2001; Lee, 1993). With due respect to the achievements of

scholars in this tradition, we prefer the term adaptive governance. Governance connotes

the polycentric forces associated with the idea of making rules at multiple levels,

engaging in political and scientific debate about the processes affecting resources,

learning from past decisions, and making new policies (V. Ostrom, 1997; McGinnis,

1999, 2000).  

Management, for some readers, suggests the possibility of successful control from

above. Management also connotes agreed upon goals and value consensus. For most

contemporary environmental and resource problems, however, these conditions do not

obtain.  Rather, we must proceed in the face of substantial uncertainty as well as conflict

based on differing values, interests, and beliefs (Dietz and Stern, 1998).  Effective

environmental governance requires attention to people and groups who differ in the

values, interests, perspectives, and kinds of information they bring to situations. It must

include an understanding of both environmental systems and of human-environment

interactions, including institutional arrangements (Stern, 1993; Costanza et al., 2001). 

What is required for effective environmental governance?   A substantial body of

research has addressed this question, examining governance structures ranging from local

communities relatively well-buffered from global forces through national environmental

policy systems to international agreements on the environment that are global in scope

(NRC, 1999a, 2002a, 2002b)  From this literature, several requisites of effective

environmental governance are clear.  They include:  providing information about system

functioning and monitoring resource stocks and resource users; dealing with conflict;



inducing rule compliance; and providing infrastructure. We will examine each in detail

and discuss many of the tools that can help us meet these requirements.

Providing Information

Environmental governance depends on good information about the resource

systems being governed, as well as about the human-environment interactions affecting

those systems.  The critical role of environmental science in providing this information is

well understood.  It can measure and monitor resource stocks and provide the theoretical

knowledge needed to interpret this information.  It can also measure and monitor human

activities and provide the theoretical knowledge needed to understand how these

activities affect resources and other valued states of the world.

Information must be congruent in scale with environmental events and decisions

(Willis and Whittaker, 2002-correct cite?).  For example, there are local problems with

global causes (e.g., deforestation to meet global market demand) and global problems

with local causes that may be concentrated (e.g., stratospheric ozone depletion traced to

chlorofluorocarbons produced at only a handful of sites) or widespread (e.g., carbon

dioxide emissions from fossil fuel consumption).   Highly aggregated information may

average out local variations that are important in identifying future problems and

developing solutions.  Information must also be congruent with decision makers’ needs in

terms of timing, content, and form of presentation (NRC, 1989, 1999c).  Informational

systems that simultaneously meet high scientific standards and serve ongoing needs of

decision makers and users are particularly useful from the standpoint of support for long-

term data collection.

Effective governance requires not only factual information about the state of the

environment and human actions but also information about uncertainty and values.



Scientific understanding of coupled human-biophysical systems will always be uncertain

because of inherent unpredictability in the systems and because the science is never

complete (Wilson, 2002).  Decision makers need information that characterizes the types

and magnitudes of this uncertainty.  And since every environmental decision requires

tradeoffs, knowledge is needed about individual and social values and about the effects of

decisions on various valued outcomes.  Globalization adds a layer of complexity to the

value problem because of the disjuncture between decision makers and those affected

and, often, an uneven distribution of costs, benefits and risks.  For many environmental

systems, local and easily captured values (e.g., the market value of lumber) have to be

balanced against global, diffuse and hard to capture values (e.g., biodiversity, capability

of humans and ecosystems to adapt to unexpected events).  Finding ways to measure and

monitor the outcomes for such varied values is a major informational challenge for

governance. 

Identifying the needed information, developing useful indicators, characterizing

uncertainties, and informing value tradeoffs requires ongoing dialogue among scientists,

decision makers, and those affected by decisions (NRC, 1996; Dietz and Stern, 1998;

Rosa, McWright, and Renn, 2001).  This interaction, properly structured, can enhance

our understanding of biophysical and social systems, help interested and affected parties

develop trust in uncertain science, and help direct analysis towards the key issues for

shaping decisions.  

Dealing with Conflict 

Social conflict is inherent in making environmental choices.  This is one reason

we speak of environmental governance, rather than management.  Indeed, conflict

resolution may be as important a motivation for designing resource institutions as is



concern with resources themselves (McCay, 2002).   People bring varying perspectives,

interests, and fundamental philosophies to problems of environmental governance (NRC,

1999a, 1999b), and their conflicts, if they do not escalate to the point of dysfunction, can

spark learning and change (Stern, 1991; V. Ostrom, 1993).  

In traditional societies, conflicts are normally addressed within face-to-face

groups, but complex nation-states and global problems require other institutional forms.

Representative governments that delegate authority to environmental ministries do not

always resolve conflicts satisfactorily, so governments are experimenting with various

governance approaches to complement managerial ones.  They range from ballots and

polls, where engagement is passive and there is little interaction between those

participating, to various experiments with intense interaction and deliberation aimed at

negotiating decisions or providing structured input to them via participatory processes

(Renn, Webler, and Wiedemann, 1995; Gregory et al., 2001; O’Leary and Bingham,

2003), to the revitalization of thousand-year old institutions such as weekly tribunals to

resolve disputes related to highly valued water (Maass and Anderson, 1986).  A growing

body of empirical research is beginning to yield insights on how to organize such

processes effectively (Beierle and Cayford, 2002; Leach et al., 2002; O’Leary and

Bingham, 2003; public participation website).

Inducing Rule Compliance 

Effective governance requires that the rules of resource use are followed.  In

small communities, enforcement is nearly invisible because individuals who have

participated in making rules are more likely to conform to them and subtle social

sanctions remind those who stray that they are expected to conform.  Whether

enforcement is visible or not, however, responsible formal organizations or informal



community groups must be seen as effective and legitimate, or resistance and evasion

will overwhelm the commons governance strategy.  “Paper rules” that are ignored

undermine the legitimacy of any regime.  Enforcement can be thought of the task of

providing individuals and groups with incentives that encourage sustainable behavior and

discourage its opposite.  

Much environmental regulation in complex societies has been “command and

control”-governments require compliance, and the incentive for proper behavior is

avoidance of jail terms or fines.  Command-and-control regulation is effective at

controlling easily monitored behaviors if the government is strong and non-corrupt and if

sufficient resources are made available for monitoring and enforcement.  It is much less

effective in a wide variety of situations, such as when governments lack the will or

resources to protect “protected areas” (Curran, 2003), when major environmental damage

comes from hard-to-detect “non-point sources,” and when the need is to encourage

innovation in behaviors or technologies rather than to require or prohibit familiar ones.

Command and control approaches have also been criticized as economically inefficient

(Berkes and Folke, 1998; Heal, 1998; Colby, 1995). 

Substantial attention has been given to the use of financial instruments to provide

the incentives needed to enforce environmental rules, particularly, in recent years, to

market-based systems of tradable environmental allowances (TEAs) that define a limit to

environmental withdrawals or emissions and permit free trade of allocated allowances

under those limits (Rose, 2002; Tietenberg, 2002; Yandle and Dewees, 2003).  Economic

theory suggests that these mechanisms have significant advantages over command and

control; experience, however, points to some significant limitations.  TEA regimes tend

to leave unprotected those linked resources not covered by the trading regime (e.g., by-



catch of non-covered fish species) and to suffer when monitoring is difficult (e.g., the

question of whether geologically sequestered carbon will remain sequestered).  Problems

can also occur with the initial allocation of allowances:  it is most feasible politically to

allocate to historic users, but the intent of the policy may be to shift resource use to other

purposes (Rose, 2002; Tietenberg, 2002).  TEAs and community-based resource

management systems appear to have opposite strengths and weaknesses, suggesting that

one governance system may work best in the situations that lead the other to fail, or that

institutions that combine aspects of both systems may work better than either system

alone (Yandle and Dewees, 2003 and Blomquist, 1992).

Voluntary approaches have only begun to receive careful scientific attention

(NRC, 2002b).  Tentative conclusions emphasize conditions of firms and industries that

predispose some of them to “beyond-compliance” environmental policies (Prakash, 2001;

Nash, 2002; Aragón-Correa and Sharma, 2003), the value of negotiated approaches to

voluntary agreements, the need for low-cost monitoring, and the importance of command

and control as a back-up, especially if success requires that everyone comply (Randall,

2002).

Enforcement depends on more than the properties of particular tools.  The

evidence clearly indicates that the effectiveness of enforcement strategies depends on

other enforcement strategies that are being used, on the adequacy of monitoring of

resources and their users, on systems of information and conflict management, and on the

success of coordinating governance at different scales.  Enforcement often depends on

such coordination, as when national authorities allow or prohibit local authorities to

enforce local rules or when they depend on locals to monitor and enforce national rules

(e.g., poaching in protected areas).  The complexities multiply with international



agreements because of the limits on the authority for formal enforcement at the

international level (Hannah, Folke, and Mäler, 1996; Weiss and Jacobson, 1998;

Underdal, 1998).

Providing Infrastructure

The importance of physical and technological infrastructure is often ignored in

discussions of environmental governance institutions, though such infrastructure is

essential.  Infrastructure, including technology, determines the degree to which a

commons can be exploited (e.g., water works, fishing technology), the extent to which

waste can be reduced in resource use, and the degree to which resource conditions and

the behavior of humans users can be effectively monitored.  Indeed, the ability to choose

institutional arrangements depends at least in part on infrastructure.  In the absence of

barbed wire, enforcing private property rights on grazing lands is very expensive, but

with barbed wire it is relatively cheap.  Barbed wire makes feasible an institutional

arrangement-private land ownership-that is not feasible in the absence of such

technology.  Effective communication and transportation technologies are also of

immense importance.  Fishers who observe an unauthorized boat or harvesting

technology while out at sea can use a citizen’s band radio or a cell phone to alert others

to illegal actions (Singleton, 1998).  Infrastructure also affects the links between local

commons and regional and global systems.  Good roads can provide food in bad times

but can also open local resources to global markets, creating demand for resources that

cannot be used locally (Moran, 1990).

Institutional infrastructure is also important.  This includes government support

for environmental science research, public and private insurance systems that affect

individuals’ willingness to take environmental risks, and the informal social connections



that allow people to trust that others will live up to their commitments.  The need to use

multiple governance tools is underlined by the need for coordinated governance across

scales.  Many environmental outcomes are spatially displaced from their causes and hard

to monitor.  Economic incentives operating at larger scales may not be closely aligned

with the condition of local ecosystems. Often, the costs of environmental change do not

come to the same groups or even the same areas as the benefits.  Thus, environmental

governance must include coordination between local communities and larger levels of

governance, between local resource users and outsiders whose behavior affects the

resource base, and between environmental institutions and other institutions (trade,

finance, etc.) (Young, 2002; Dietz and Rosa, 2002).  These demands imply a need for

substantial institutional innovation (Princen, 2003). 

Lessons to Apply in Designing Adaptive Governance Systems

Sustainable environmental governance is highly context dependent and must

change in character as the biophysical and social environment change.  Despite Hardin’s

substantial insights, his original argument was flawed by not recognizing that global

generalizations about the two best forms of commons governance are not possible.  Some

general lessons have been learned about the factors that always need attention, even

though their instantiation must vary from situation to situation.  

1. Ongoing dialogue among scientists, resources users, and the interested public is

essential.  Dialogue not only provides information, it provides the trust in information

that is essential for information to be used effectively (NRC, 1996).

2. Institutional arrangements must be complex, redundant, and nested in many

layers (Levin, 1999; Low et al., 2003; Janssen, 2003).  Simple strategies for governing

the world’s resources that rely exclusively on imposed markets or centralized command



and control and that eliminate apparent redundancies in the name of efficiency have been

tried and failed.  

3.  Institutional arrangements also need to use mixtures of institutional types (e.g.,

hierarchies, markets, community self-governance) that employ a variety of decision rules

to change incentives, increase information, monitor use, and enforce sanctions.

Innovative rule evaders can learn how to get around a single type of rule more effectively

than a multiplicity of rules-in-use.

4.  On-going change of the design must be an inherent part of the design.

Adaptation is necessary because some current understanding is wrong, the required scale

of organization can shift, and biophysical and social systems change.  Strategies that

attempt to optimize are likely to fail because they place too much confidence in the

current state of knowledge, while suboptimal systems that guard against the low

probability, high consequence possibilities may prove wiser in the long run.  Some

aspects of the overall institutional design are likely to fail, and noting that our flawed

understanding is likely to improve, systems should be designed to adapt over time.

Conclusion 

Research on environmental governance is robust in that it draws on nearly all the

social science disciplines, has been closely integrated with parallel research on the

dynamics of environmental systems, and has employed a wide variety of methods-from

detailed ethnographic and historical accounts to controlled laboratory studies (E. Ostrom,

Gardner, and Walker, 1994), that allow triangulation across methods.  It has been useful

in helping to reveal and explain the successes and failures of past efforts at environmental

governance, suggest promising approaches to difficult governance problems, and

anticipate the effects of new institutional forms and governance tools.  



It has also raised important questions and identified key underappreciated issues

that are essential for effective governance.  How can the state of the resource and the

behavior of users be monitored at reasonable cost?  How can efficient governance

mechanisms developed in small face-to-face communities be made useful in governing

global commons?  How can information from environmental science be integrated with

“local knowledge” and with the informational needs of decision makers at various levels?

In participatory processes of environmental assessment and management, how can the

goals of accurate information, sound analysis, and fairness and legitimacy of the

management strategy be reconciled when people’s values and interests are in conflict?

How can governance systems be designed that link different scales, especially when

essential functions such as monitoring and enforcement are weak at some scales?  How

can the value of sustainable governance of large-scale commons flow to local users of

small-scale commons?

It is critical to note that most common-pool resources and governance strategies

are embedded in larger ecological and social systems.  A strategy that is effective in the

face of a slowly changing climate may collapse in the face of rapid climate change.  So

too, a strategy based on slowly changing commodity prices or stable local job

opportunities may not be able to withstand large swings in the local economy induced by

changes in the global economy. Thus, the design of commons management must attend to

local and global issues and the links between the two, as well as to changes in social and

environmental systems.  These linkages can create opportunities as well as difficulties-

resilience as well as vulnerability.  Local instability can sometimes be offset by

intervention from the large system-a local loss of jobs might lead to unemployment

assistance, retraining and job development before economic pressures lead to



overexploitation of a local commons.

The 35 years since Hardin’s essay have yielded new understandings of commons

governance.  Governance still frequently fails due to inadequate knowledge, inadequate

application of the knowledge we have, narrow political and economic interests, or events

outside the control of governance institutions.  The record of the late twentieth century

shows remarkable success where we have applied emerging knowledge of commons

governance and remarkable failure where we have ignored those lessons or simply failed

to address commons governance at all.  The twenty-first century offers great promise for

improvement in knowledge of environmental governance and in its application.
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