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Building Trust to Solve Commons Dilemmas: 
Taking Small Steps to Test an Evolving Theory of Collective Action 

 
 Elinor Ostrom 

 
 

 Problems of the commons exist in a wide variety of settings ranging in size and 

complexity from the family (e.g., the household budget and the kitchen sink) to the global scale 

(e.g., loss of biodiversity and global warming).  Game theory is a useful theoretical tool for 

representing a simplified, core social dilemma facing a set of individuals sharing a commons.  

Game theorists, who assume that individuals base decisions on immediate returns to self, 

frequently use the Prisoners’ Dilemma game to represent the problem of the commons (Alcock 

and Mansell 1977; Richards 2001; but see Cole and Grossman 2008).  The individuals in such a 

game are assumed to have complete information about the strategy space they face and the 

outcomes that will be obtained depending on their own and others’ actions.  On the other hand, 

the pure theory is about individuals who do not know one another, do not share a common 

history, and cannot communicate with one another.  In this model, game theory predicts that 

individuals jointly using a commons will overharvest, leading to Hardin’s (1968) “Tragedy of the 

Commons.” 

An important asset of game theory is that it provides a clear theoretical prediction that 

can be tested in carefully designed, laboratory experiments (Gardner and Ostrom 1991). When a 

set of anonymous subjects makes decisions without communication about appropriation from a 

one-shot or finitely repeated, common-pool resource in a laboratory setting based on Gordon’s 

(1954) bioeconomic theory, they behave broadly as game theory predicts (Ostrom et al. 1992; 

Ostrom et al. 1994). They overharvest.  In fact, they overharvest on average even more than 

predicted, even though there is considerable heterogeneity in the decisions of individual subjects.  
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In a new experimental design that represents a more complex resource, where subjects can make 

many more harvesting decisions than in earlier experiments, participants still overharvest 

dramatically on average when they cannot communicate (Janssen et al. 2008; Janssen and 

Ostrom forthcoming).   

Individuals in a wide diversity of field settings also overharvest as conventional game 

theory predicts.  Ocean fisheries provide a clear example of rampant overharvesting (Berkes et 

al. 2006; Myers and Worm 2003; Pauly et al. 2002; Clark 2006). Deforestation in many countries 

also reflects massive overharvesting (Kaimowitz and Angelsen 1998; Rudel 2005; Moran and 

Ostrom 2005; Ostrom 2008). Overharvesting of resources, biodiversity loss, and global warming 

all tend to reinforce the belief that game-theoretical predictions of the outcomes from commons 

dilemmas—especially for large groups of anonymous users—are correct. 

 This is, however, not the end of the story.  Making one simple change in the design of a 

laboratory experiment, allowing participants to engage in face-to-face communication (cheap 

talk), enables them to reduce overharvesting substantially (Ostrom and Walker 1991). Game 

theory predicts that individuals who have only self-regarding preferences will not change their 

behavior as a result of cheap talk alone.  When given a chance to communicate, most subjects 

first try to figure out what is the best joint strategy.  Subjects, who are most successful, use 

communication to help build a group identity and commitment to follow their agreed-upon 

strategy (Simon and Schwab 2006).  Behavior changes dramatically and subjects greatly increase 

their joint payoffs.  Sally (1995) has undertaken a meta-analysis of 35 years of published 

experiments on PD games and found that discussion among the subjects significantly influences 

the rate of cooperation in repeated experiments.  Communication also enables some subjects to 
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develop ingenious strategies to use attributes of their environment to achieve high returns 

(Janssen and Ostrom forthcoming).   

Further, when given opportunities for engaging in costly punishment, subjects punish 

others who continue to overharvest—contrary to game-theoretical predictions based on a model 

of the individual with only self-regarding motives (Ostrom et al. 1992).  Multiple studies have 

now found that individuals facing dilemmas are willing to sanction those who do not cooperate 

as well as punish out presumed retribution (Falk et al. 2005; Henrich et al. 2006).  Further, when 

given an opportunity to devise their own sanctioning rules, those who adopt their own rules tend 

to follow these rules closely, achieve higher joint returns, and the use of punishment drops to 

almost zero (Ostrom et al. 1992).  Parallel to laboratory findings, field researchers have recorded 

a large number of empirical settings where those directly involved in a commons have 

themselves devised, adopted, and monitored rules over time that have led to robust common-pool 

resource institutions (McCay and Acheson 1987; Ostrom 1990; NRC 1986, 2002; Dietz et al. 

2003; Dolšak and Ostrom 2003; Acheson 2003; Coleman and Steed 2008; Schlager and Ostrom 

1992; Ghate et al. 2008; Shivakumar 2005; see also Janssen and Ostrom 2006).  

1.1 A Theoretical Puzzle 

Why do individuals conform to the game-theoretical predictions based on self-regarding motives 

in some social dilemma settings, but not in others?  A frequent answer to this question is that the 

context of the situation makes a difference as to whether individuals cooperate to solve social 

dilemmas or simply pursue short-term material interests.  But what does the “context of a 

situation” mean?  What contextual factors change the way humans behave?  If this were a minor 

puzzle, it would not be worth devoting a major effort to its analysis.  Given the harm that 

individuals can bring to small- and medium-sized social and ecological systems as well as to the 



 5

global commons, the effort to untangle this puzzle is worth substantial effort!  And substantial 

effort will be required to untangle this puzzle at multiple scales ranging from small groups in a 

laboratory experiment to large populations sharing common-pool resources.  

A central problem is that human behavior is heterogeneous even in extremely simplified 

experimental laboratory settings.  As has been known for some time, not all subjects in a finitely 

repeated PD game defect (Lave 1965; Rapoport and Chummah 1965).  Further, some subjects in 

a finitely repeated PD game mutually cooperate.  Axelrod (1984, 1986) helped to sort out how 

this could happen.  As Axelrod established, if individuals adopt a “tit for tat” strategy of 

cooperating on the first move and then copying what the other player does on future rounds, 

players may get out of the trap of “always defect” leading to lower payoffs for both.  This 

practical strategy—and its many useful variants—does not, however, guarantee mutually 

productive outcomes.  If one player defects on the first round of play (or thereafter), they may 

again be trapped in a series of mutual defections.  Further, tit-for-tat is not effective in larger 

groups. 

Puzzling over the diverse findings from social dilemma experiments, some researchers 

focused on an even simpler game than that of a two-player PD game—the Dictator game—in an 

effort to try to understand individual behavior in an even simpler setting (Güth and Huck 1997).  

In Dictator experiments, one subject is allocated a fund that they can share with another 

unknown second subject, or keep all of it for themselves.  Scholars have again been surprised by 

the variety of actions taken by subjects given this limited structure.  Some subjects keep all of the 

funds initially allocated to them, as predicted by self-regarding game theory.  Others share a 

varying portion with the unknown second player, but usually not more than half of the initial 
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allotment (Bohnet and Frey 1999; Eckel and Grossman 1996; Hoffman et al. 1996; Frohlich and 

Oppenheimer 1992; Burnham 2003). 

Another very simple social dilemma experiment with puzzling outcomes is the 

“Investment Game,” which is also referred to as the “Game of Trust.”  In the regular form of this 

game developed first by Berg, Dickhaut, and McCabe (1995), one player is assigned the position 

of “first mover.”  The first mover is assigned a private endowment that they can either keep or 

allocate to an anonymous second mover.  In the standard game, the first player makes a decision 

that can create a joint surplus to be shared with the second player because each $1 sent to the 

second mover by the first mover is tripled by the experimenter.  The second mover is not known 

to the first player (nor, when double-blind procedures are used, to the experimenter). The 

dilemma is that to create the larger joint pool, the first mover must either trust that the second 

mover will reciprocate the first mover’s generous transfer or, potentially have preferences that 

positively weight the second mover’s payoff (Cox 2004; Cox and Deck 2005). 

The self-regarding, game-theoretical prediction for this design is that the first player will 

send no funds to the second player since they will predict that the second player will return zero 

funds to them.  In the first experiment on the Game of Trust, Berg and colleagues (1995) were 

surprised to find that a substantial proportion of first movers sent funds to the second movers.  

Only two of the first movers followed the game-theoretical prediction of sending nothing, and 

many of the second movers returned funds to the first player. This experiment has been 

replicated extensively by scholars across the world (see Cox et al. forthcoming and extensive 

cites therein).  Substantial heterogeneity of individual behavior was found even within this 

extremely simplified experimental setting.  The findings vary from setting to setting, but rarely 

provide strong support for the game-theoretical prediction (Faysse 2005). 
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Thus, a core puzzle that we face in thinking about Games, Groups, and the Global Good 

is that scholars find an immense variety of outcomes in the experimental lab and in the field 

rather than conformance to theoretical predictions based on a model of the individual who 

maximizes own short-term interests (see Bowles 2008, who reviews evidence from more than 

forty laboratory experiments conducted by scholars from all parts of the world that challenges 

the presumption that humans seek only material benefits for self).  As a researcher who has used 

multiple empirical and theoretical methods to try to understand how groups of individuals can 

overcome commons dilemmas, I have learned that no single variable has the same effect in all 

settings.  Sometimes increasing the size of a group (within a range) has a positive effect on levels 

of cooperation (Agrawal 2000; Agrawal and Goyal 2001; Isaac et al. 1994) and sometimes a 

negative effect (Richards and Andersson 2001; Poteete and Ostrom 2004; Diekmann 1986).   

Sometimes assigning assured property rights to a resource leads users to adopt long-term 

strategies that are consistent with sustaining a resource (Blomquist 1992).  In other settings, 

assigning private property rights leads to accelerated harvesting (Mwangi 2007).  Sometimes 

repeating a situation has a positive effect (when participants know with whom they are 

interacting), and sometimes a negative effect (contributions in repeated public good games fall 

off over time in repeated games without communication) (Isaac and Walker 1998). 

Heterogeneity within groups also generates positive, neutral, or negative impacts on levels of 

cooperation (Baland and Platteau 1996, 1999). 

2.1 The Challenges Ahead 

Thus, we face immense challenges in an effort to move beyond the “tragedy of the commons” 

theory that has dominated the thinking of both scientists and policymakers since Hardin’s (1968) 

dramatic article in Science.  We now know that individuals who find themselves in social 
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dilemma situations vary immensely in the behavior they adopt and subsequently in the outcomes 

they obtain.  A major challenge is building a more general theory of individual behavior that 

helps us understand the vast heterogeneity in behavioral patterns and outcomes obtained by 

individuals facing other social dilemmas.   

In my own effort to start developing an alternative “behavioral theory of collective 

action” (Ostrom 1998, 2003), I posited that building trust among participants that the other 

participants are trustworthy and reciprocators is an essential core of future theories (see Figure 

1).  Without the development of trust and reciprocity, those who cooperate in dilemma settings 

may be “suckers” who contribute to the unearned benefits of others.  It is not easy, however, to 

use the conventional game-theoretic model of individual behavior to explain reciprocity and 

trust. To move ahead in understanding commons dilemmas (as well as other social dilemmas), it 

is important to recognize that the innards of the human animal are more complex than 

represented in self-regarding game-theoretical models (Fehr and Gintis 2007).     

(Figure 1 about here) 

A second major challenge also relates to broadening our theoretical lenses at a level 

above that of individual decision making.  Many theoretical models of resource systems rely on 

simple stick-figures to represent a bioeconomic model of a resource system, but this is rarely a 

rich enough representation to be the foundation for effective solutions (Clark 2006: 15).  We 

must learn how to think about social-ecological systems as complex adaptive systems (Levin 

1999; Folke et al. 2005) and develop a coherent way of representing them building a common 

language across the social and ecological sciences for analyzing the immense number of nested 

variables that affect the structure of a commons or other situations in which individuals find 

themselves.  It is somewhat reassuring to see that a growing number of ecologists and social 
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scientists are now working together in a series of efforts to build more cumulative work on 

complex and adaptive social-ecological systems (Gunderson and Pritchard 2002; Adger and 

Jordon 2008).1  This second challenge is, however, beyond what I can effectively tackle in this 

chapter but I have addressed it in recent work (Ostrom 2007).  Thus, I will focus my attention on 

the first challenge of building a better microtheoretical understanding of human decisions in 

dilemma settings.      

2.2 The First Challenge 

The self-regarding model of individual choice has been a powerful engine of theoretical 

predictions in a variety of contexts.  It continues to be a useful model in highly competitive 

situations.  It is a close theoretical cousin to the maximization of fitness that underlies biology 

(Maynard Smith 1982; Maynard Smith and Szathmáry 1997).  The challenge is to develop a 

theoretical approach for analyzing individual preferences outside of highly competitive 

environments that does not deny the usefulness of the self-regarding model in competitive 

settings (Satz and Ferejohn 1994).  This challenge is one that a number of researchers are 

tackling (Cox 2004; Cox et al. 2007; Bolton and Ockenfels 2000; Fehr and Schmidt 1999).  

Fortunately, we can build on developments in behavioral game theory where scholars are 

broadening the model of the individual used in self-regarding game theory (Camerer 2003; 

Camerer and Fehr 2006). 

2.2.1  A Core Set of Assumptions about Human Behavior 

In light of extensive field and experimental research, I have come to use a basic set of 

assumptions about individual human behavior in diverse contexts. These include:  

1. Humans make decisions within diverse domains of decision-making units that extend 
from small groups, to communities, to nations, to international organizations.  
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2. Within all decision-making domains, fallible individuals make decisions that are 
intended to increase net benefits to themselves and potentially to others, but at times 
at the expense of others. 

 
3. Individuals learn from their experiences within a particular domain and from 

culturally transmitted experiences about the effects of their joint actions on particular 
resources. 

 
4. Human decisions in all domains are affected by whether they share preferences and 

goals with others involved, the assets they posses, the information they obtain, the 
incentives and disincentives they face, the internal learning and choice processes 
used, and the time horizon invoked. 

 
5.   Individuals may adopt norms of behavior, such as “cooperate with others who 

cooperate with you” or “be trustworthy,” in domains where individuals interact 
repeatedly with others and/or gain information about their past behavior. 

 
6. Decisions at any one domain affect the information, incentives, and time horizon 

(and, perhaps the cultural values, resources, internal choice processes, and time 
horizon) of others in that domain, at present and future time periods, and sometimes 
at other tiers. 

 
7. Human choice is interdependent within tiers and across time and space.  Impacts may 

be horizontal, upward, and downward. 
 
8. Physical and biological processes also affect the information, the incentives, and the 

time horizon that are used in human choice as well as being affected by human 
choice. 

 
These assumptions are broader than needed to explain specific behavior in a highly structured 

setting, but I prefer to use a general set of underlying assumptions that do not need to be changed 

extensively to fit particular settings even though specific behavior varies from setting to setting.  

In a highly competitive situation, the above assumptions are consistent with using a theory of 

individual maximization of expected material values to self, as Adam Smith long ago recognized 

(Alchian 1950).  But as Smith himself also recognized, individuals who interact with one another 

in other settings may develop broader sets of preferences than just their own immediate material 

well being—and they may actually do better as a result of their broader preferences.   
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2.2.2 Focusing on the Fifth Assumption: The Possibility of Adopting Norms      

Most of the eight assumptions laid out above related to a broader theory of human behavior 

nested in linked domains of interaction are not controversial.  Nor can we use them to make 

specific predictions of how people will behave in a particular context since they are very general.  

Assumption 5—related to the possibility of humans adopting norms—is a crucial assumption for 

developing an alternative theory of human behavior that can be used to explain outcomes in 

competitive situations as well as in a variety of social dilemma situations.  The fifth assumption 

is more controversial than the other seven assumptions listed above.  Scholars using self-

regarding game theory would not make this assumption.  Nor would they need it when modeling 

highly competitive market settings.  It would be hard to explain cooperation in social dilemma 

situations, however, unless humans have the basic capabilities to adopt norms of behavior that 

may lead them at times to adopt costly strategies that are not in their short-term material 

advantage (even though such norms are frequently in their long-term net benefit). 

          In Crawford’s and my efforts (1995/2005) to analyze why individuals follow norms of 

behavior (such as telling the truth, being trustworthy, and using reciprocity), we posited the 

addition of a delta parameter to the preference function that represented the costs and benefits of 

following a norm that individuals felt they must or must not do.  The function could take on a 

positive value that would reflect the pride that an individual felt when following a norm or a 

negative value to represent the shame when breaking a norm.  The growing evidence from 

neuroeconomics that some individuals gain real pleasure from following norms such as trusting 

and trustworthy behavior is consistent with our effort to include overtly the concept of norms in 

the preference functions of individuals (Rilling et al. 2002; McCabe and Smith 2001; Fehr et al. 

2005) and even from punishing violators of social norms (de Quervain et al. 2004).  Further, the 
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work in evolutionary game theory (Axelrod 1986; Gintis 2000; Skyrms 1997; Boyd et al. 2003), 

cultural evolution (Boyd and Richerson 1985), and the relationship between biological and 

cultural evolution (Ehrlich and Levin 2005) provides a coherent explanation for how delta 

parameters may have evolved. 

Assuming that some individuals may learn to adopt and use norms of trust and reciprocity 

substantially alters the way one thinks about social dilemmas.  Norms of reciprocity involve 

returning positive actions with positive responses and negative actions with negative responses.  

If individuals do not believe that the others with whom they are relating are trustworthy, then the 

best they can do is to act in a manner consistent with accepted theory of self-regarding 

preferences.  On the other hand, if individuals trust that at least some others will reciprocate 

cooperation with cooperation, then it may pay—especially in settings where the costs are not too 

high initially—to explore this possibility by trying cooperative actions and seeing what happens.  

If others do not reciprocate, one immediately returns to noncooperation and tries to exit and find 

other situations that are more productive (Axelrod 1997; Axelrod and Cohen 2000).  If others do 

reciprocate, it may be possible to achieve substantial long-term benefits.  Once such a pattern is 

initiated, gaining a reputation for being trustworthy and reciprocating cooperation is an asset that 

can increase individual-level outcomes (as well as increase joint returns) (Ahn and Ostrom 

2008).   

Assuming that individuals may invest in a reputation for being trustworthy, can gain 

trust, and can use reciprocity, does not automatically lead to more optimistic predictions in 

regard to the provision of public goods and the regulation of common-pool resources.  It does, 

however, refocus the analysis from an assumption that individuals are hopelessly trapped in a 

situation from which they cannot extract themselves without an external authority deciding what 
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should be done and imposing that decision on participants.  Asking what “the” government 

should do assumes that external actors will always come up with wise decisions and implement 

them effectively and fairly.  The perspective of this chapter leads the analyst to inquire how 

individuals facing commons problems can gain trust that others are trustworthy and that a 

cooperator will not be a sucker who contributes while others continue to free ride.   

2.2.3 Unpacking How Context Affects Trust and Reciprocity 

In earlier efforts to explain the varying levels of cooperation observed in the field and the 

laboratory, I developed a relatively simple framework in my Presidential Address to the 

American Political Science Association and then revised it in a book that James Walker and I 

edited on Trust and Reciprocity (Ostrom 1998, 2003).  Figure 1 focuses in on a core set of 

relationships that characterizes any repeated social dilemma.  An individual may cooperate 

simply from their own norms, but learning the reputation of others increases trust that their own 

efforts to initiate reciprocity and cooperation will lead to higher cooperation and net benefits.  

Figure 2 adds two elements.  First, I posited that attributes of biophysical variables (such 

as those characterizing a resource system), attributes of a community (such as those related to 

shared norms and sense of common history and future), and institutional variables (related to the 

rules used to structure relationships) impact on the core set of relationships.2  Second, I posited 

that feedback relationships among the variables would strengthen or weaken the levels of 

cooperation over time.  The framework was intended to stimulate further theoretical 

development beyond narrow assumptions regarding human behavior and to be able to explain 

behavior in different, simple contexts as well as the more complex contexts in the field where 

attributes of resources, culture, and institutions have a big impact.     

(Figure 2 about here) 
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This effort to begin to “unpack” the meaning and components of “context” helps to 

explain the variability of behavior observed across social dilemmas.  In some social dilemma 

contexts, one should expect low levels of cooperation.  In a lab setting where (1) the resource is a 

finitely repeated common-pool resource experiment, (2) the cultural setting is minimal because 

the subjects identities are unknown to each other and no communication is allowed, and (3) the 

“institution” involved is open access, one should predict, as Hardin did years ago, that most 

participants will overharvest.  As discussed above, this is what is found in the lab under 

controlled settings. When we made a minor change to the institutional rules of our experiments 

to allow repeated communication, without changing the other contextual factors, individuals 

used the opportunity to work out joint strategies to improve their outcomes and to chasten one 

another if information about aggregate harvesting levels indicated that one or more individual 

had broken a verbal agreement (Ostrom et al. 1992).   

It is a repeated finding that when institutional rules are changed to allow communication 

in a social dilemma, while holding other contextual variables constant, subjects use the 

opportunity to elicit norms, assess each others’ trustworthiness, and increase cooperation rates 

(Sally 1995).  Bicchieri (2002) evaluated two possible explanations for the effectiveness of 

communication in a review of experimental studies of social dilemmas and concluded that 

communication was more important in eliciting social norms than in simply building group 

identity.  Related to eliciting social norms, several experimental researchers have examined to 

what extent subjects in dilemma situations are able to assess the trustworthiness of others 

(Hayashi and Yosano 2005; Cosmides 1989).  Humans appear to have a high level of “social 

intelligence.”  Those who have participated in some form of communication with one another in 
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a controlled laboratory setting do gain a relatively accurate judgment of the likelihood that others 

in an experiment will be trustworthy or not (Yamagishi and Kosugi 1999; Kikuchi et al. 1996). 

2.2.4 Some Small but Important Steps to Understand the Impact of Specific Contextual 
Variables on Cooperation 
 
A recent study tests the core relationships among participants posited in Figures 1 and 2 for 

“predicting” results of new experiments.  Ebenhöh and Pahl-Wostl (2008) provide further 

evidence that the level of cooperation in a social dilemma—even in experiments without 

communication—depends on attributes of the context of a situation that encourage or discourage 

the development of norms, such as reciprocity, and their sustainability in repeated situations.  

Ebenhöh and Pahl-Wostl used data from a series of one-shot Dictator games (Hoffman et al. 

1996; Güth and Huck 1997) and a set of Games of Trust (Berg et al. 1995; Cox 2004) in an 

Agent-Based Model (ABM) intended to generate individual agent behavior related to the amount 

of funds sent to a second subject by a “dictator” in the first type of game and by the “trustee” in 

the second type of game.    

As mentioned above, in Dictator experiments, the first subject is allocated a fund that 

they may (or may not) share between themselves and a second player who is unknown to them 

and makes no decisions.  Ebenhöh and Pahl-Wostl find that the subjects in settings with the 

highest anonymity—achieved through double-blind procedures—allocated the least amount to 

the second subject (Hoffman et al. 1994).  In such a setting, only individuals with strong internal 

norms would give funds.  Nothing in the context would motivate them otherwise.  Levels of 

anonymity vary across Dictator experiments conducted by different scholars and affect behavior 

(Frohlich and Oppenheimer 2000; Frohlich et al. 2001).  While the identity of the specific 

individual assigned the second position is not revealed to the first player in all these experiments, 

some scholars do not use double-blind procedures.  Without double-blind procedures, the person 
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assigned to hold the Dictator position could potentially worry that a decision to keep all of the 

funds would adversely affect the evaluation made of them by the researcher who would know 

their identity.  Further, one set of Dictator experiments was conducted in a school where subjects 

knew that the other participants were from their own school even though they did not know 

specifically who the other person was (Güth and Huck 1997).  Ebenhöh and Pahl-Wostl found 

that as the assurance of anonymity was lessoned across diverse experiments, from the double-

blind experiment to an experiment conducted in a school, the average fund allocated by the 

subject assigned the Dictator position to the unknown “other player” rose systematically. 

Ebenhöh and Pahl-Wostl then examined how much the initial act by a first player in a 

Game of Trust influences a second player’s decisions.  They reasoned that the second player is 

making a decision about allocating funds to the first player, which is similar to the decision made 

by the first player in a Dictator game.  This enabled them to investigate the additional effect of 

the reputation for cooperation that the first player gains in a Game of Trust as a result of the 

amount of funds (including no funds) they decide to allocate to the second player.  Does the 

initial “investment” of the first player and their subsequent reputation affect the level of 

reciprocity extended by the second player?  Ebenhöh and Pahl-Wostl answer positively. 

As shown in Figure 3, Ebenhöh and Pahl-Wostl modified the core section of Figure 2 to 

represent the relations they posited among the individual-level variables in their ABM.  They 

added two additional norms of being fair and being cooperative to the norm of reciprocity that I 

had posited.  Then, they ran their ABM to assess its power for predicting the results from five 

sets of Dictator experiments and two sets of Trust experiments.  Their model helped to explain 

the different outcomes across experiments.  Agents, who hold initial, but not necessarily strong, 

commitments to a set of norms, find added strength in basing costly actions on those norms 
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depending on the specific structure of the situation in which interactions occurred.  In 

experiments where anonymity was fully protected and no chance to build a reputation, the level 

of cooperation is lowest.  They concluded that “cooperation is highest, if considerations based on 

fairness, on reciprocity, and on cooperativeness suggest the same behavior” (2008: 246).  They 

describe their approach as “looking at decision processes in very small steps,” so as to “abstract 

more complicated decision situations and simplify them step by step.  The simple decisions can 

be building blocks from which more complex decision mechanisms are made up. . .” (2008: 

247).   

(Figure 3 about here) 

 Boero et al. (2008) have also taken a recent “small” but important step to test how small 

changes in the contextual structure of a repeated two-person Game of Trust affect outcomes.   

Keser (2003) had earlier shown the importance of reputation in a repeated game where the first 

mover posted a rating of the second mover after receiving the funds (if any) returned by the 

second mover.  Boero and colleagues designed two experiments to push Keser’s findings still 

further.   In the first ten rounds of both experiments, players were anonymously shifted in terms 

of their position as Trustor or Trustee as well as with whom they were paired.  In the first 

experiment, they divided the groups into three designs: (Design 1) the first mover made a public 

rating of the second mover after receiving funds, (Design 2) the second mover made a public 

rating of the first mover after receiving funds, and (Design 3) both players rated each other after 

receiving funds.  In the first experiment, the ratings that had been made about one subject were 

told the other subject before that subject made a decision.  Boero and colleagues found that 

significantly larger amounts were sent by the player being rated in the first and second designs 

and by both players in the third design than in the first ten rounds of this experiment.   
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 In their second experiment, the researchers revealed information about ratings only after 

a subject had made a decision to invest or to return funds (rather than before as in the first 

experiment).  The second experiment thus removed the incentive to invest in reputation so as to 

gain immediate financial returns, since ratings could no longer influence the decision of the other 

subject.  Boero and colleagues found that first and second movers invested in reputation in both 

experiments by sending significantly more funds when they were rated as contrasted to the 

rounds when they were not rated.  In the first experiment, one could explain the investment in 

reputation solely by the significantly higher incomes obtained.  The second experiment provides 

evidence that individuals invest in their own reputation when an opportunity to do so is present, 

even if it does not lead immediately to higher monetary returns. 

 Colleagues in Colombia have conducted a series of 64 common-pool resource 

experiments in rural villages to assess the impact of telling subjects that a choice leads to optimal 

results and backing this with the imposition of either a high or a low fine assessed if a subject 

chosen randomly did not follow the prescribed rule (Rodriguez-Sickert et al. 2008).  The 

structure of the experiment is similar to those conducted earlier at Indiana University (Ostrom et 

al. 1994).  In a series of eight, five-person, common-pool resource experiments, they found that 

when the villagers were presented a simple game with no institutional structure—an open access 

game—they overharvested substantially, as had been found in earlier experiments.   

Rodriguez-Sickert and colleagues then explored the effect of three designs.  In all of 

these designs, the experimenter told the subjects the optimal harvesting strategy for the 

mathematical structure of the resource.  In fourteen experiments, they imposed a high fine on a 

subject caught extracting more than the prescribed optimal.  In another set of twenty-five 

experiments, they imposed a low fine on those discovered not to be following the recommended 
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harvesting level.  (Subjects were selected randomly to be monitored and the fines were imposed 

privately so that who had broken the rule was not revealed to others.)  The experimenters found 

that behavior improved substantially when fines were established but that subjects did not fully 

achieve the recommended optimal.  To their surprise, they found no difference between the 

experimental results from the high-fine design as contrasted to the low fine.  The latter finding 

was quite surprising in that the fine was so small as to not affect final payoff substantially. 

In a third design, they allowed subjects to vote on whether they would adopt a fine or not.  

Those who voted against adopting a prescribed amount of extraction and imposing a fine for 

breaking the prescription did better on the first few rounds after the decision, but rapidly returned 

to the level of overharvesting as they had done before the vote.  Those who voted for the fine did 

about the same as the subjects in experiments when the optimal-level prescription was imposed 

from outside.  This goes back to the problem of trust and reciprocity.  If people do not trust that 

others are following a rule or a moral norm, they will tend to stop following them themselves.  In 

an earlier fourth design where subjects were given an opportunity for face-to-face 

communication, Cárdenas et al. (2000) found that subjects used this opportunity to cajole each 

other into adopting and following close to an optimal strategy.  

Rodriguez-Sickert posit that being told the optimal extraction, and either having a fine 

imposed for not doing the optimal or enabling communication among rounds, was a way of 

establishing a moral sense that this was what they “should” do.  The size of the fine did not affect 

the moral impact of being told that they should all do X especially when they found that moving 

toward doing X was a very substantial improvement.   

In future work, I plan to return to further development of the framework that led to the 

above figures.  In this chapter, I have focused more on attributes of institutions that affect the 
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structure of an experiment and the observed norm-related behavior. I have not discussed much 

about attributes of resource systems and communities that I also see as affecting the context, 

even though these are discussed extensively in Ostrom (1990, 2005).  I thought it was essential in 

a book that is focusing on games and the common good to synthesize some of the core 

experimental research conducted by other scholars on social dilemmas that strongly support 

Assumption 5 above.  At this point, I hope the reader agrees that it is no longer controversial to 

assume that individuals may adopt norms of trustworthiness and reciprocity depending on 

specific attributes of a situation.   

2.3 What are We Learning about Norms and the Context of Social Dilemmas? 

In the introduction, I posed a “theoretical puzzle” for those interested in Games, Groups, and the 

Global Good: Why do individuals conform to the self-regarding game-theoretical predictions 

regarding behavior in social dilemmas in some situations but not in other situations?  While a 

complete answer to this question is not provided in this chapter, we can move ahead of sheer 

puzzlement.  

2.3.1 What are We Learning about Norms? 

One part of a simple answer to this question is the growing evidence that human behavior does 

not uniformly conform to the underlying assumptions about human behavior utilized in self-

regarding game-theoretical analyses.   Many game theorists and policy analysts basing 

recommendations on these models assume that all individual behavior is self-centered and 

focused on maximizing short-term material benefits.  In other words, they assume that 

individuals do not use norms in making decisions that affect material outcomes.  While it is clear 

that the traditional game-theoretical assumption is wrong in some contexts, we cannot now 

assume that all individuals adopt norms of reciprocity, fairness, and cooperation at least initially 
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in all repeated situations.  We have to develop the fifth assumption listed above still further and 

build on the substantial theoretical efforts that have contributed to a broader understanding of 

human behavior (Fehr and Schmidt 1999; Camerer 2003; Cox et al. 2007; Crawford and Ostrom 

1995/2005; Ostrom 1998). 

2.3.2 What are We Learning about the Micro Context?   

Results from extensive experimental research are generating knowledge that is now enabling us 

to move beyond simply claiming that “context” makes a difference.   Now it is possible to 

identify core elements of “micro context” of a particular situation that are likely to enhance or 

detract from the probability that individuals will use norms of reciprocity, fairness, and 

cooperativeness.  In regard to variables related to the context of simplified experiments that 

affect the core relationship identified in Figures 1–3, we are gaining considerable confidence 

regarding the effect of ten specific variables.  In situations characterized by the union of the first 

three variables listed below, very low levels of cooperation are consistently observed (Frohlich 

and Oppenheimer 2001).  Even in such settings, some individuals draw upon deeply held, 

personal norms and cooperate with others, even though no external pressure is expressed by 

others (or even feared to be expressed). 

1. One-shot interactions; 

2. Full anonymity—current actions taken by an individual cannot be attributed to that 
individual by anyone else; and 

3. No information is available to one participant about the others involved. 

Simply moving from one-shot to repeated experiments, while holding anonymity and lack of 

information constant by switching partners for every decision, does not change the prediction of 

minimal levels of cooperation (see Frohlich et al. 2001; Macy and Skvoretz 1998; Janssen 2008).  

Assumption 5 only posits that individuals may adopt norms.  The likelihood of this occurring is 
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decreased when individuals do not interact with others (or at least learn about the past actions of 

others in similar situations).   

When the structure of a situation includes repeated interactions, the level of cooperation 

achieved is likely to increase in those contexts in which the following attributes occur:   

4. Information about past actions is made available; 

5. Repeated interactions occur with the same set of participants; 

6. Participants can signal one another by sending pre-structured information;  

7. Prescriptions are adopted and enforced that when followed do lead to higher 
outcomes;  

8. Participants are able to engage in full communication (via writing or “chat room” 
without knowing the identity of the others involved);   

9. Participants are able to engage in full communication with known others (via face-to-
face discussions or other mechanisms); 

10. In addition to communication, participants can sanction (or reward) each other for the 
past actions they have taken; and   

11. Participants can design their own rules related to levels of cooperation and sanctions 
that are to be assigned to those who do not follow agreed-upon rules.  

The substantial number of carefully designed experiments that have been conducted by 

researchers in many laboratories (as well as in related field experiments) provides a solid 

empirical foundation for this initial list of “contextual” variables that have repeatedly been found 

to affect levels of cooperation.  Frohlich and Oppenheimer (2000) sought to unpack the concept 

of context a few years ago and their unranked list has substantial overlap with the above.   

2.4  What is Next on the Agenda? 

Now that we are able to specify eleven microsituational variables that affect the probability of 

individuals achieving higher levels of cooperation and outcomes, we need to ask two further 

questions:  How does unpacking the attributes that affect the “context” of a situation improve our 
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more general understanding of human adoption of norms? How can we improve the likelihood of 

increasing cooperation related to the sustenance of common-pool resources? 

Regarding our general understanding of social dilemmas, experimental and field research 

substantially increases our confidence in the possibility of humans using norms and the 

development of institutional rules to overcome or reduce the negative outcomes associated with 

social dilemma settings.  This extensive body of research provides strong support for the 

assumption that individuals have an evolved capacity to adopt norms.  This capacity is somewhat 

similar to the evolved capacity of humans to learn a language.  The specific content of norms as 

well as the specific content of learned norms varies from culture to culture and in light of the 

effort of a family to instill norms in offspring.  Individuals also learn that conformance to 

particular norms is expected in diverse types of social situations.  The norms that they try 

initially to follow vary by types of situation:  when their behavior is totally anonymous they may 

“cheat” on their own norms; when what they have done or who they are is known to others, they 

are more likely to draw on their own norms to act cooperatively in the initial rounds of 

interactions; if they find others to be cooperative, that reinforces their commitment to follow 

norms; and, if they can communicate with others about strategies and norms, they can build on 

each others’ actions and experiences and use verbal sanctions against those who do not 

cooperate.     

 There is obviously much more to be done in the experimental lab and in the field.  In the 

lab, we need to start adding other players who have asymmetric powers to approximate more 

closely some of the important field conditions present in many dilemma situations.  Rarely do all 

of the participants using a resource have identical investment or harvesting power. Colleagues 

and I have started several experimental programs where we are exploring various aspects of 



 24

asymmetrical powers in both common property and private property settings and we hope to 

encourage others to explore asymmetry more fully in the future.  Another important development 

is using more complex formats in experimental designs so that the decision environments move 

closer to the kinds of ecological systems that exist in the field.  Marco Janssen has designed 

several computer-based experiments that simulate plants regrowing when other plants are left 

around them, water flowing from upstream to downstream locations, and trees that grow at a 

slower rate than other resources.  This research program has already produced some exciting 

findings and is testing some of these in field experiments (Janssen et al. 2008; Cardenas et al. 

forthcoming).  

Now what do these developments have to do with improving the likelihood of sustaining 

common-pool resources in the field?  As long as scholars and policy analysts accepted the 

narrow game-theoretic assumption that individuals maximize only individual material returns, 

they presumed that local users of a resource were relatively helpless and would not cooperate to 

solve collective-action problems.  The only way to “solve” problems of the commons in this 

view was to impose either private property or government ownership on the users of a common-

pool resource.  A substantial portion of academic literature was devoted to presenting arguments 

in favor of specific property systems that were logically shown to lead to optimal mathematical 

results to solve particular resource problems.3 

A change in the model of human behavior enables analysts to ask questions related to 

which structural variables enhance the likelihood that individuals will cooperate with each other 

and seek out innovative ways of solving collective-action problems fitted to a local setting 

(Faysse 2005; Xepapadeas 2005).  Using a broader theory of human behavior, we should expect 

that aspects of a resource, the community in which people find themselves, and the rules that are 
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being used have a big impact on whether individuals facing a social dilemma do indeed adopt 

norms (Ostrom 2005).  We should be asking how different institutions support or undermine 

norms of reciprocity instead of simply presuming that central authority is necessary to enforce 

rules related to cooperation on participants (Bowles 2008; Frey 1994, 1997).   

Understanding the importance of norms does help us to explain a repeated finding related 

to the kinds of sanctions used in field settings.  Findings from multiple studies in many countries 

is that in long-surviving common-pool resources, the local users monitor the harvesting practices 

of the others using a resource and use graduated sanctions when they discover someone who is 

breaking a rule (see Hayes 2006; Gibson et al. 2005; Ostrom and Nagendra 2006; Ghate and 

Nagendra 2005; Ostrom 1990). Without monitoring backed up by graduated sanctions, users 

cannot be assured that others are following agreements.4  If some users worry that they are being 

a sucker while others are taking advantage of them, they are likely to adopt more self-seeking 

strategies and the levels of cooperation needed to sustain a resource of time that can rapidly 

come undone.  

When humans learn to value trust and reciprocity and use them as fundamental norms for 

organizing their lives, it is possible for them to agree on a set of rules that they agree to follow.  

Thus graduated sanctions are a way of informing those, who have made an error or faced some 

emergency temptation, that others are watching and, if someone else were to break a rule, they 

would likely be observed (Ostrom 1990).  With user monitoring and graduated sanctions, 

continuing to follow a positive norm of reciprocity is reasonable and generates higher outcomes. 

3.1 Conclusion 

As long as many scholars continue to presume that all humans are self-interested maximizers in 

all contexts, the importance of building trust and reciprocity among users of a commons is not 
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viewed as important.  What has been viewed as important for many scholars is devising optimal 

external rules to impose on resource users so that they will stop overharvesting from a commons.  

Sufficient research now supports an assumption that humans may endogenously adopt norms of 

trustworthiness and reciprocity in contexts where there is a higher probability that they share a 

common future, their actions are known or reported to others, and cooperative actions do lead to 

increased payoffs.  This assumption makes a big difference in how one understands the 

microrelationship among those relying on a commons. 

 We must also ask serious theoretical and empirical questions about the confluence of 

ecological and social variables as these affect the structure of settings that produce incentives to 

overuse or to sustain commons.  Further, we need better to understand how diversity in human 

motivations may have evolved over time rather than a narrowly self-interested set of preferences 

(Goetze 2008; Masters 2008; Levin, this volume).  In addition to further development of an 

empirically supported microtheory of human behavior, it is also essential that social and 

ecological scientists begin to develop a common language that can be used to build joint theories 

and undertake empirical tests of the impact of the size of a resource; the type of resource units 

produced; and the productivity, predictability, and equilibrium properties of a resource.   This 

will, of course, require major efforts beyond this chapter.    
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Notes
 
1 See the special feature of PNAS of September 2007, where fourteen scholars from multiple 
fields took a major initiative to move “Beyond Panaceas” and to help develop a framework for 
diagnosing problems of social-ecological systems and reduce the tendency to think that there are 
optimal solutions for all kinds of commons problems characterized by huge diversity in their 
attributes, history, productivity, and scale.  
 
2 These three broad clusters of variables are core elements used in the Institutional Analysis and 
Development (IAD) framework that has evolved over three decades of field research conducted 
by scholars associated with the Workshop in Political Theory and Policy Analysis at Indiana 
University.  For an extended explanation of the IAD framework, see Ostrom (2005). 
 
3For an in-depth discussion of the problems of recommending panaceas, see the special feature 
of PNAS mentioned in note 1 above. 
   
4 One of the more successful efforts to create a private property-rights system for inshore 
fisheries has been developed over time in British Columbia after some initial efforts to create 
rules to limit fishing rights were not successful (Clark 2006).  One of the costly but important 
attributes of the newer system of rules that has been evolved is that there is a monitor on every 
boat that is recording where the boat goes, the amount of fish harvested, any by-catch that is 
thrown over the side of the boat, and the amount of fish sold.  The monitoring system is costly, 
but it does appear that over time fishers have begun to see the logic of the rule system that has 
been developed, agree to reduce their overharvesting, and know that others are being held to 
follow the rule.   
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Source: Adapted from Ostrom (1998: 13).
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Figure 2. Context and feedback in repeated social dilemmas 

Source: Adapted from Ostrom and Walker (2003: 51).
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Figure 3. Adapted and extended from Ostrom (2004: 51). High trust 
enhances reciprocity (A), cooperativeness, and fairness. High reciprocity 
enhances cooperation in a group and therefore the benefit in a social 
dilemma (B), which in turn creates a good reputation (C) and increases trust 
(D). If a good reputation is established, this also increases trust (E). Dashed 
arrows indicate the feedback of previous interactions within a group.

Source: Ebenhöh and Pahl-Wostl (2008: 231).  


