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ABSTRACT 

We use field experiments to study underlying strategic actions Cambodian and 
Vietnamese natural resource users take in regard to voluntary contribution to a 
public good and appropriation of common-pool resources. Two experimental games 
were implemented to investigate the importance of communication, leadership and 
monitoring on resource users’ strategies in regard to co-operative natural resource 
use. This paper presents findings regarding cooperation levels of players in eight 
villages in Cambodia and Vietnam. We compare results between the countries, draw 
conclusions from the experimental outcomes, and make suggestions for further 
research. 

Keywords: Field experiments; public goods experiments; common-pool resource 
experiments; collective action; natural resource management; Cambodia; Vietnam   
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Common-Pool Resources: A Challenge for Local Governance 
Experimental Research in Eight Villages in the Mekong Delta of 
Cambodia and Vietnam 

C. Werthmann,1

1.  INTRODUCTION 

 A. Weingart, and M. Kirk 

A functioning natural resource base plays a significant role in the livelihoods 
of people of the Mekong Delta who rely heavily on agriculture and fishing. The 
harvest of aquatic animals as a source of protein is essential to the countries, 
representing the most intensive worldwide fishery in terms of catch per person 
(Baran 2005). Fish products in Cambodia, for example, represent an estimated 75 
percent of animal protein intake in the diet of a Cambodian, which is exceptional by 
global standards (Ahmed et al. 1998). In Vietnam, the Mekong Delta region 
accounts for almost half of Vietnam’s rice and fish production and thus is also an 
important source for foreign exports (Ratner 2003). However, sustainable resource 
management in Cambodia and Vietnam faces severe challenges. The natural 
resources in the Mekong area are rapidly degrading, not only threatening income 
streams of local users and thereby contributing to rural poverty, but also affecting 
the region’s ecosystem. Declines in catch-per-unit-effort, the steady loss of forests, 
especially floodplain forests, and changing flood characteristics are alarming 
developments in the Delta (Viner et al. 2006; Van Zalinge et al. 2000). Threats to 
the natural resources in the Mekong include the uncontrolled modification of flows 
due to dykes and road networks as well as dams on local, national, and 
international levels. This has led to a fragmentation of aquatic habitats and 
blocking-off of fish spawning areas (Baran 2005). Even more pervasive is the threat 
of overfishing, which is partly attributable to a sharp population growth but also to 
the lack of management (Baran 2005; Van Zalinge et al. 2000). Significant parts of 
the natural resource base present open access situations at least during wet 
season. Different land laws are in practice, traditional and new land rights 
sometimes overlap, de jure and de facto rights on resources often contradict each 
other, property rights are seldom enforceable or not defined at all. Water and land 
resources are mainly shared by different neighboring communities, who tend to 
overuse these resources because excluding intruders or limiting appropriation rights 
of existing users is difficult to enforce (Baran 2005; Adger 2000; Van Acker 1999). 

As a consequence of negative experiences with command and control 
systems and in an attempt to reduce the fiscal burden of the central state, policy 
makers have encouraged the transfer of governance responsibility to local user 
groups as a remedy to achieve sustainable resource management. Thus, in both 
countries, decentralization efforts are under way in order to empower communities 
and improve the management of local to regional public goods. These changes are 
being implemented even though the underlying patterns of resource users’ 
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interaction and the effects of external intervention have not yet been fully 
understood in the policy arena. 

In order to better understand users’ strategies and interaction in natural 
resource management settings, experimental economics is used to analyze and 
describe actions of individuals in situations where the outcome for each individual is 
not only dependent on his or her own decisions but also the decisions of other 
players. Experimentalists create decision arenas for participants either under 
controlled laboratory conditions or through field experiments, where conditions are 
less controllable. In this paper we analyze the results of two games that are very 
similar in their structure: a public good and a common-pool resource game. In a 
public good game, players decide whether to contribute part of their initial 
endowment to their private account or to a public account that will generate an 
interest to the whole group. In the common-pool resource game, players decide 
whether to appropriate from a common-pool resource for their direct private gains 
or to let the common-pool resource generate an interest to the whole group. The 
common-pool resource game was simplified in order to make the setting 
understandable to the villagers. Both games were conducted in Cambodia and 
Vietnam and aim to analyze resource users’ strategic behavior under different 
treatments. Played in the villages under local conditions, all games were framed to 
the local situation in order to mirror the decision situation that villagers face in 
regard to their natural resource use as closely as possible. Within these settings, we 
aim to better understand local actions and draw conclusions concerning natural 
resource use and preservation in Cambodia and Vietnam. 

In the following section we present the field context within which the games 
were introduced and explain our hypotheses about the players’ behavior. In the 
third section, the experimental design of both games is described. Section Four 
analyses the findings of each of the games with regard to the hypotheses made 
earlier. The last section compares the two games and summarizes the findings. 

2 FIELD CONTEXT AND THEORY 

The public good games were introduced in six Cambodian and two Vietnamese 
villages. The target provinces in Cambodia were Kampong Thom, Kampong Cham, 
Prey Veng and Takeo. In Vietnam, both villages are in Can Tho province. One of the 
Vietnamese villages is a Catholic community. Buddhists form the majority in all 
other villages. Villagers know each other, not only because the communities are 
rather small (between 95 and 400 households), but also because most of their daily 
life happens outside and in cooperation with others. Most villagers are farmers and 
name rice cultivation as their most important income source (80 percent). Fishing is 
common in all villages, where most of the villagers fish within their own rice 
paddies, common canals, or reservoirs. In addition to its importance for daily food 
consumption, the natural resource base plays a significant role in other income 
generating activities and also as a source of energy and building material. Villagers’ 
livelihoods and well-being are heavily dependent on a functioning natural resource 
base. 

Four of the eight villages (two in Vietnam and two in Cambodia) are involved 
in a community-based aquaculture project, where fish and other aquatic resources 
are cultured by groups of villagers in rice fields during the wet season. The project 
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fosters local level cooperation for fish production and willing participants in each 
village contribute money and manpower to the community-based project. Additional 
funds from the project as well as the contributed money are used to purchase fish 
seedlings. The more money contributed the more fish fingerlings purchased and 
cultured. At the end of the season, the aquaculture produce is meant to be 
harvested by the group members and shared or sold to local markets with the profit 
divided among members. The projects face free-riding problems by other villagers, 
but also by group members themselves as the resources are difficult to monitor 
continuously due to remote and large project areas. This leaves free-riders with the 
opportunity to extract fish illegally for private profit. The experiences with the 
community-based aquaculture project differ between the villages in that they have 
been implemented at different times of the year. At the time of this study, both of 
the Vietnamese villages had gained one year experience with community-based 
aquaculture. One of the hamlets had already decided not to continue the project 
after the first harvest.2

Four of the eight villages (Cambodian villages only) are not engaged in the 
aquaculture project at all. Nevertheless, all research villages face similar decision 
problems concerning the delivery of public goods or the appropriation of common-
pool resources, such as dike construction or fishing. In these cases, the individual 
decisions of villagers always have an influence on the outcomes for fellow villagers. 
During wet season, water from adjacent rivers crosses property boundaries and 
fishing is allowed to everyone in any place as private boundaries disappear under 
the flood water. Problems of resource degradation and overexploitation are well 
known in the research sites. Thirty-eight percent of the participants reported that 
natural resources in their village are in a bad condition. A loss of forests, lower 
water quality and a decline in fish are reported. Villagers also have a clear 
understanding of local public goods as individual contributions to these goods are 
well-known by villagers and it is common to contribute to dike, street or school 
building activities. In the last 12 months, 85 percent of participants reported to 
have been engaged in such activities. Thus, although these villages are not 
engaged in the community-based aquaculture project, they face similar problems 
concerning the appropriation of common-pool resources or the contribution to 
public goods. 

  In the Cambodian villages, fish production was only 
introduced in the villages after the experimental research was conducted. 

Appropriation and provision problems are found in most public good and 
common-pool resource settings worldwide. They are often complex and interrelated 
(Ostrom et al. 1994; Steins and Edwards 1999). In this study, we use game theory 
to focus on specific aspects of the complex situation and thus separate the 
contribution and the appropriation problem. Then, we analyze the effects of 
communication and leadership on the contribution behavior to a public good. In the 
second game, we test the effects of punishment on appropriation of common-pool 
resources.  

                                                   
2 Reasons for the decision were manifold and complex. Participants named poaching by group and 

non-group members, free-riding in regard to working time contributions, and a low profit as main 
reasons. Other reasons may lie in the lack of support from other institutional levels as well as a strong 
top-down approach of the implementing institutions with rather low participation by group members in 
important decisions. 
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In the theory of public goods, a public good is costly to provide but once it is 
provided it is not possible to exclude individuals from using it, regardless of how 
much an individual contributed for the good. The impossibility to exclude individuals 
from its use leaves each individual with incentives to free-ride on the contributions 
of the other providers. Standard game theory assumes self-interested players and 
predicts that no individual will contribute anything to the public good as the 
dominant Nash strategy (Ledyard 1995). The social optimum, where every 
individual contributes the same amount for the public good, is presumably never 
reached. The same is true for common-pool resources. Many analysts would 
describe the situation of resource management in the research villages as a 
common-pool resource dilemma, where individuals jointly appropriate from their 
limited natural resource base without being able to prevent free-riding. Hardin 
(1968), with his highly controversial hypothesis, states that self-interested 
individual behavior will lead to the “tragedy of the commons” and that local users 
are not able to manage their natural resources sustainably. According to this and to 
standard game theory, it is assumed that there is no solution to prevent the 
dilemma and that individual rationality leads to an outcome that is not rational for 
the group. 

Empirical data contradicts standard economic theory. Experimentalists have 
shown that players cooperate for the contribution to a public good as well as in 
common-pool resource games. Already the first lab experiments showed that not 
everyone free-rides all the time and that subjects considerably contribute to a 
public good even when their self-interest runs counter (Bohm 1972; Marwell and 
Ames 1979; Dawes et al. 1977). Also, Isaac et al. (1984) as well as Isaac and 
Walker (1988) find in their public good games that good provision is higher than 
predicted. In their lab experiments, Fischbacher et al. (1998; 2001) show that free-
riding does exist, but that there are also 50 percent of “conditional co-operators”—
individuals who are willing to cooperate when they assume others will cooperate as 
well, even if the opportunity for free-riding is given. With regard to voluntary 
contributions, experimentalists found that players do contribute a significant 
amount of their initial endowment to the delivery of public goods, but that in 
repeated games these contributions decline over rounds (Kim and Walker 1984; 
Houser and Kurzban 2003; Isaac et al. 1985).3

Dawes et al. (1977) show in their first experiment that when players have 
the possibility to communicate, cooperation increases considerably, with 72 percent 
contributing to the public good when relevant communication occurs, in contrast to 
only 31 percent without communication.

  

4

                                                   
3 Andreoni (1988) designed an experiment where the whole process is repeated with different 

group compositions in order to prevent subjects from signaling future behavior. The findings show that 
cooperation declines with the game progressing. Subjects do not seem to learn free-riding but rather 
know the full decision possibilities right from the beginning of the game. 

  Isaac et al. (1985) also report that the 
increase in contributions in the communication treatment “is small but…appears to 
be stable” (Isaac et al. 1985). Similarly, the players in Isaac and Walker (1988) 
average contributions greater than 80 percent when subjects communicate (Isaac 
and Walker 1988). These findings have also been shown to be relevant in common-
pool-resource games (see for example Ostrom et al. 1992; Ostrom and Walker 

4 Such communication is called cheap talk and can, according to standard game theory, not lead 
to a distinct sub-game perfect equilibrium. 
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1991; Cardénas et al. 2003; Muller and Vickers 1996; Bischoff 2007). Ostrom et al. 
(1992) further introduce “monitoring and sanctioning” as treatments in their 
design. Here, subjects were able to impose costs on other players by imposing a 
fee, thus “fining” defectors. Standard game theory predicts monitoring in this case 
to be zero.5  However, the researchers found a significant level of punishment, 
which also decreased free-riding behavior in the groups (Ostrom et al. 1992). Other 
experiments (see for example Dawes et al. 1986; Fehr and Gächter 2000) have 
similar findings with punishing opportunities being used to sustain cooperation, 
even when they are costly.6  In the Casari and Plott (2003) design, players were 
able to inspect the decisions made by others at a set cost. Then, the harvesting 
decision of the subject became public information and a fine was imposed for each 
unit appropriated above the announced level. They conclude that “about one-third 
of the agents are other-regarding to various degrees, either altruistic or spiteful” 
(Casari and Plott 2003). 7

As hierarchies are a governance mechanism to achieve coordinated behavior, 
researchers also test the influences of leadership on group outcomes and find that 
with a randomly assigned leader, contributions to the public goods increase (Güth 
et al. 2004; Moxnes and Van der Heijden 2003; Gächter and Renner 2004). 
However, according to Levati et al. (2005) the contributions to the public good 
increase only when initial endowments of all players are common knowledge.

  

8

These findings show that individuals do not behave like the self-interested, 
rational homo oeconomicus (Gintis 2000). People are also “other- and process-
regarding” (Gintis 2000; Roth 1995) and care about fairness, reciprocity, and group 
membership. Communication, monitoring and sanctioning, and leadership 
introduced as treatments increased cooperation levels. Also, in non-experimental 
studies, researchers find that many local user groups are able to develop a 
sustainable management system for their natural resources. Ostrom (1990) 
developed eight “design principles”, including communication as well as monitoring 
and sanctioning, that support the sustainable governance of local resource systems.  

  Van 
der Heijden et al. (2006) test team production and find that under the leader 
treatment in comparison to the equal team member treatment, the overall team 
performance is significantly better. 

In this study we used framed field experiments aiming to adapt the decision 
situation in the experiment to decision situations the Cambodian and Vietnamese 
participants already know from their real lives. As this research tries to understand 
                                                   

5 Since fining costs the individual who uses it but the benefits of increased compliance benefit the 
whole group, the only sub-game perfect Nash equilibrium in this game is for no player to pay the fee, 
so no player is ever punished for defecting and all players defect by contributing nothing to the public 
good. 

6 Fehr and Gächter (2000) set up a similar game, but ensured that group composition changed in 
every period. Costly retaliation could not lead to benefit to those who punish and thus building a 
positive personal reputation was not possible. Nonetheless, punishment of free-riding was prevalent 
and gave rise to a large and sustainable increase in cooperation levels (Fehr and Gächter 2000). 

7 In Cardénas et al. (2000), however, subjects increased their harvesting levels with an externally 
imposed sanctioning mechanism in contrast to the treatment with no rule but communication. 
Subjects lost their “group-orientation” when the external enforcement mechanism was introduced. The 
external rule crowded out cooperative behavior (Cardénas et al. 2000). See also Bohnet et al. (2001) 
and Vollan (2008) in regard to crowding out effects. 

8 Leaders also contribute significantly more than followers (Levati et al. 2005). 
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local users’ behavioral patterns, we used fishing and contribution to a dike 
construction project for our study. The treatments introduced were “monitoring”, 
“communication” and “leadership” and also mirror real life experiences. According 
to the results presented by experimentalists and game theorists, we formulate the 
following hypotheses for the results from the two games: 
 

1. Contributions will neither be at Nash equilibrium nor at social optimum. A 
substantial amount of initial endowments will be invested in the public 
good, but they will decrease over time. 

2. Communication will significantly increase cooperation. 
3. Leadership will increase cooperation. 
4. Appropriations will neither be at Nash equilibrium nor at social optimum. 

A substantial amount will be left on the public account. Over time, 
appropriations will increase. 

5. Monitoring and sanctioning will significantly decrease free-riding and thus 
increase group outcomes. 

3. EXPERIMENTAL DESIGN 

Two games were played with 32 participants in each of the eight villages (256 
players in total), where 16 participants were assigned to the public good game and 
16 to the common-pool resource game (128 in total). Four-member groups were 
formed by selecting different colored papers like in a lottery. Thus, four sessions 
with each consisting of four players were run for both games in eight villages. 

Each game consisted of 20 rounds, where contributions/appropriations as 
group totals only were announced after every round. After ten rounds, different 
treatments were introduced and another five to ten rounds were played with the 
new external rules. The subjects were unaware of the number of rounds to be 
played with each rule or about any rule change before such changes were 
introduced. However, they were informed that the game would last about two 
hours. 

Subjects were aware of the identity of the other group members and they 
knew each other as players were all selected within the village. However, in both 
games decisions were made in private, individually, and were kept confidential even 
after the game ended. Total earnings per player averaged 8.8 USD. 

Experiment instructions were presented orally in Khmer or in Vietnamese 
accordingly. The facilitators in Cambodia and Vietnam remained the same for all 
sessions. Players knew the number of people attending the session as well as the 
incentives from investing the token in the private account or in the group account. 
The instructions included examples of possible actions and outcomes. A post-
experiment questionnaire was given to collect basic demographic information as 
well as to assess the understanding of the experimental design and decision tasks. 

Both games were framed according to the local situation. This was to assure 
that (a) confusion about subjects and intentions among participants was minimized 
and that (b) illiterate participants had equal opportunities to participate. 
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Additionally, all games were arranged in a manner that reading and writing was not 
necessary for participation.9

Payoffs in each round were calculated according to the daily income of a rural 
family. A game lasted around two hours with an additional 30 minutes interview 
afterwards. For each player it was possible to earn 20 times of a daily income, 
when social optimum would have been played all the time. In each round, players 
decided about a fourth of their daily income. For all 64 games with a total of 256 
players 2256.50 USD were spent. 

  

For the public good game we used a typical linear Voluntary Contribution 
Mechanism (VCM) (Isaac and Walker 1988), whereby players were asked to 
contribute to a public good (dike construction). For each round, players were given 
an endowment of ten tokens (1,000 Riel or 10,000 VND)10

Summarizing, the individual payoff function g(x) is: 

 that could be kept in a 
private account or invested in a public account. Tokens kept in the private account 
were immediately “private property”, whereas every token contributed to the public 
account yielded a return of 0.5 tokens to each of the four group members, 
regardless of individual contribution levels. 
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with player i= {1, 2, 3, 4} and players j= {1, 2, 3, 4}; x= amount of tokens; 
amount of players n= {1, 2, 3, 4}. 

Thus, the marginal return from contributing a token to the public account is 
less than the value of a token kept in the private account, but the sum of the 
marginal returns to the group is greater than the value of a token kept. Therefore, 
the individual has a dominant strategy to free-ride. This represents a social 
dilemma where the Nash equilibrium is formulated in a way that nobody contributes 
anything and where total earning would be 4 x 10= 40 tokens. The Pareto-
dominant, welfare-maximizing outcome, however, is realized when everyone 
contributes his or her entire endowment to the public account. This is represented 
when all players contribute 10 tokens and total group earnings would be 40 x 2= 
80 tokens. 

After ten rounds, communication was introduced for the following ten rounds. 
Players were informed that they have the opportunity to communicate for four 
minutes before each decision. The facilitator informed the group when the four 
minutes were over and decisions were then made like in the first ten rounds. 
Players did not know for how many rounds they would play with the new rule.  

After five rounds with communication, a leadership role was introduced.  One 
player in each group was randomly selected as a leader.  The groups were given 
four minutes to communicate (as in rounds 11-15), and at the end of that 
discussion, the leader would announce a rule for contributions. The players would 
then make their contributions in secret, as before.   

For the second game, we used a common-pool resource game (Ostrom et al. 
1992; Walker and Gardner 1992), whereby people appropriated fish from a 

                                                   
9 Appendix A provides the instructions used for the games (in English). 
10 1,000 Riel = 0,25 USD, 10,000 VND = 0.66 USD 
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common pond. The pond was endowed with 40 units of fish at each round and 
players decided to extract units of fish to their private accounts or leave them in 
the public account. Tokens appropriated into the private account were immediately 
private gains, whereby fish units left in the common pond yielded a return to each 
group member. Regardless of extraction levels of individual players, each fish unit 
left in the pond yielded a reward to each player in the amount of 0.5 tokens. If the 
group total appropriated was more than 40 units of fish, no player received any 
reward. 

Accordingly, the individual payoff function in the common-pool resource 
game g(x) is: 
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with player i= {1, 2, 3, 4} and players j= {1, 2, 3, 4}; x= amount of tokens; 

amount of players n= {1, 2, 3, 4}. 
In this experimental setting as well, free-riding is the dominant strategy. 

Because the private rewards of extracting from the public good is higher than the 
private rewards from the public good, individual (Nash) incentives to extract 
dominate. However, at the social optimum, all players would be better off if none of 
the players extracts any unit. 

After ten rounds, a monitoring system was introduced. Players were told that 
the new rule was to extract zero units, because this is the best strategy for the 
group as a whole. After each decision and the announcement of the group total, a 
dice was thrown to determine with a probability of one in six whether an external 
monitoring of all players would occur. Every player who appropriated more than 
zero units from the common pond received a fine of four times the units he or she 
appropriated. These units were then subtracted from the players’ total payoffs. 
Sanctioned players also did not receive shares from the common pond in the 
respective round. One unit appropriated thus was punished by four units, two units 
by eight units of fish and so on. After 20 rounds, the end of the game was 
announced and players received money for each token they gained during the 
game, where one unit of fish was equal to 100 Riel or 1,000 Vietnamese Dong. 

4. ANALYSIS AND RESULTS 

In this section we present and analyze the results from both games. We focus on a 
comparison of results from Cambodia and Vietnam and investigate how introduced 
treatments change strategic behavior of the participants. We evaluate each 
hypothesis introduced in the second section with our data. 

Public good game 

For the public good game the total payoff for all participants was 882.5 USD, 
whereby the Cambodian players earned 5 USD on average and the Vietnamese 
participants 12.50 USD on average, which is also due to higher initial endowments 
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in the Vietnamese games as average rural daily incomes in Vietnam are higher than 
in Cambodia. 
 
Result 1: Contributions are neither at Nash equilibrium nor at social optimum and 
do not decrease over time. 

Figure 1: Mean per player contributions by country  

 
Source: Experimental game data (06/2006). 

Figure 1 shows the mean of tokens each player contributed in Cambodia and 
Vietnam. The mean per player contributions were neither at Nash equilibrium (zero 
tokens) nor at the social optimum of ten tokens. The mean contribution of all 20 
rounds over all groups equals 7.93 tokens. The results show that contributions in 
our settings were very close to the social optimum. The standard deviation was 
2.65 for both countries, 2.56 for Cambodia and 1.63 for Vietnam. 

In Table 1 the number of rounds where social optimum or Nash was played is 
shown. In total, the groups managed to reach the social optimum in 111 rounds, 
which represents 17.3 percent of all rounds. The Cambodians played the social 
optimum in 64 out of 480 rounds (13.3 percent), the Vietnamese in 47 out of 160 
rounds (29.4 percent). The Nash equilibrium was never played in the public good 
game, meaning in every round, at least one player invested at least one token in 
the public account. 

Table 1: Totals and percent of rounds social optimum and Nash played in 
public good game  

  Social Optimum Nash equilibrium 

  Total % Total % 

Cambodia 64 13.3 0 0 

Vietnam 47 29.4 0 0 

Total 111 17.3 0 0 

Source: Experimental game data (06/2006) 
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Figure 2 shows how often a specific amount of tokens was played. Here it 
becomes obvious that individual contributions were more often at a social optimum 
than at the Nash equilibrium. Out of the 128 players, five decided to always 
contribute all tokens of the initial endowment and an additional 68 players always 
contributed more than 50 percent to the public good. 

Figure 2: Frequencies of contributions  

 
Source: Experimental game data (06/2006). 

The Vietnamese participants played closer to the social optimum (9.47 
tokens on average) and contributed 1.74 tokens more on average than the 
Cambodian participants (7.73 tokens on average). The difference between the 
countries is, however, only significant for rounds 11 to 20 (Kruskal-Wallis: 
chi2=127; p< 0.000). 

Figure 3 shows the weighted frequencies in order to compare the 
contributions by country. 

Figure 3: Weighted frequencies of contributions by country  

 
Source: Experimental game data (06/2006). 
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Result 2: Communication significantly increases contributions. 

 
Figure 4 separates the contributions for rounds 1to 10 (no communication) and 
rounds 11 to20 (communication allowed). Mean and standard deviation change with 
the introduction of communication to the game. The null-hypothesis that 
contributions in both parts of the game are the same, has to be rejected (Wilcoxon: 
z=-0.847; p< 0.000). Thus, communication has a significant effect on the 
contributions by individuals. 

Figure 4: Frequencies of mean contributions in round 1-10 and in round 
11-20  

 
Source: Experimental game data (06/2006). 

 

Result 3: Leadership increases contributions 
 
For leadership, the null-hypothesis that leadership has no effect on contributions 
also needs to be rejected. One finds a significant difference in the distribution of 
contributions when comparing the two treatments. In rounds 11 to 15, people 
communicated but did not have to select a leader. We compare this setting with 
rounds 16-20, where people communicated but also had a leader who set a rule on 
how much to contribute to the public good. Notably, the mean contributions do not 
change as much as when introducing communication. However, the standard 
deviation decreases. Thus, having an amount of tokens announced by the leader 
leads to a reduced variability of contributions.11

                                                   
11 In contrast to Levati et al. (2005) leaders in this game did not contribute significantly more than 

non-leaders. 

  Figure 5 shows the distribution of 
mean contributions in comparison. 
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Figure 5: Frequencies of mean contributions in round 11-15 and in round 
16-20 (Source: Experimental game data (06/2006)) 

 
Source: Experimental game data (06/2006). 

Common-pool resource game 

For the common-pool resource game total payoff of all participants was 1374 USD, 
where on average the Cambodians earned 6.70 USD and the Vietnamese 22.80 
USD. 
 
Result 4: Appropriations are neither at Nash equilibrium nor at social optimum 

Figure 6: Mean per player appropriations by country  

 
Source: Experimental game data (06/2006). 

Figure 6 shows the mean per player appropriations of all players for both 
countries and separately for Cambodia and Vietnam. Again, the mean 
appropriations are between the Nash equilibrium (10 tokens) and the social 
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optimum (0 tokens) and average 3.9 tokens. The standard deviations are 4.47 
(both countries), 4.56 (Cambodia) and 2.75 (Vietnam). 

Table 2 summarizes the cases when social optimum, Nash equilibrium and 
over-extraction occurred within the groups. In ten percent of all rounds (n= 640 
rounds) a social optimum was reached. On the other side, the Nash equilibrium was 
played in only 2.7 percent of all rounds. Over-use (more than 40 tokens played as 
group) occurred nine times in all games and thus represents only 1.4 percent of the 
total rounds. 

Table 2: Totals and percent of rounds social optimum, Nash and over-use 
played in common pool resource game  

  Social optimum Nash equilibrium Over-extraction 
  Total % Total % Total % 

Cambodia 9 1.9 17 3.5 8 1.7 

Vietnam 55 34.4 0 0 1 0.6 

Total 64 10 17 2.7 9 1.4 

Source: Experimental game data (06/2006) 

Figure 7: Frequencies of appropriations  

 
Source: Experimental game data (06/2006). 

Like in the public good game, individuals appropriated more often at the 
social optimum level than at the Nash equilibrium. Only five players (out of 128 
players) never appropriated any tokens from the common good and thus played 
continuously at the social optimum. However, free-riding occurred and 179 times 
people appropriated even more than ten tokens (Figure 7). In order to make figures 
from both countries comparable, Figure 8 shows the weighted frequencies of tokens 
played. 
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Figure 8: Weighted frequencies of appropriations by country  

 
Source: Experimental game data (06/2006). 

We find significant differences between the extraction levels when comparing 
Cambodia and Vietnam (Kruskal-Wallis: chi2=44.86; df=1; p<0.000). The 
Vietnamese participants play much closer to the social optimum (1.15 tokens on 
average) and appropriated 3.67 tokens less on average than the Cambodian 
players (4.82 tokens on average). Also, the frequency of zero tokens played is 
much higher in Vietnam than in Cambodia. 
Result 5: Monitoring decreases appropriations 
 
In Figure 6 the change in appropriations between rounds 10 and 11 shows how 
much monitoring affects people’s appropriations levels. The means of tokens 
appropriated before the introduction of monitoring are 4.76 tokens for both 
countries, 5.7 for Cambodia and 1.94 for Vietnam. The respective means after 
monitoring was implemented are as follows: 3.05 tokens (both countries), 3.94 
tokens (Cambodia) and 0.37 tokens (Vietnam). In Vietnam, the mean contributions 
after introduction of monitoring move very close to the social optimum. The effect 
of monitoring is significant (Wilcoxon: z=-11.314; p<0.000). Figure 9 shows again 
the differences in the distribution, the shift of the mean and the reduction of the 
variance. 
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Figure 9: Frequencies of mean appropriations in round 1-10 and in round 
11-20  

 
Source: Experimental game data (06/2006). 

The assumptions made in the beginning were tested against our results. 
Contributions and appropriations are neither at Nash nor at social optimum. 
However, we could not find that contributions to the public good decrease over time 
as suggested by other studies. Further, all introduced rule changes had significant 
effects. Communication and leadership increase contributions and monitoring 
significantly decreases appropriations. All rule changes improve group incomes. We 
also find differences between the contribution/extraction levels in Cambodia and 
Vietnam. Vietnamese players play more cooperatively from the very beginning of 
the common-pool resource game, but especially after the introduction of monitoring 
measures with penalties. Here, cooperation also increases with the game 
progressing. Further, at the end of the public good game, Vietnamese players 
nearly reach social optimum in all groups. 

5. SUMMARY AND CONCLUSIONS 

Being a local user of natural resources in Cambodia and Vietnam, one’s own 
decision always influences fellow villagers. In return, the decision of others always 
influences one’s own livelihood. Cooperation in natural resource management is 
thus essential, especially within the local village context where livelihoods are 
almost exclusively assured from the daily use of natural resources. Cooperation is 
also essential in regard to the provision of public goods as common efforts are 
necessary to ensure, for example, water provision through the construction of 
irrigation systems or market access through road construction projects. 

The games played in this study actively aimed to give players the possibility 
to relate their decision problems to real life situations. For the community-based 
aquaculture project, participants had to contribute money as investment into dike 
constructions and fingerlings. When the group harvests the fish at the end of wet 
season, the fish have had sufficient time to grow and yield a higher profit. 
Appropriating earlier is free-riding on the costs of other group members. Non-
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project participants both in project and non-project villages were able to relate the 
games to their real lives as they face similar decisions when using natural resources 
in their everyday lives or contribute money and working time to public goods. 

The findings of our research show results that are in line with earlier research 
on common-pool resources and public goods. It seems as if the game type (public 
good vs. common-pool game) did not have a very large effect on the cooperative 
behavior of participants. However, it is striking that in the public good game, Nash 
equilibriums never occurred. On the other hand, groups did reach Nash equilibriums 
in the common-pool resource game, but over-extraction of the fish pond did not 
happen very often and groups easily accepted the initial endowment as the upper-
bound.  

In the public good game high contribution rates were reached, which is not 
surprising given that players know each other well. The post-game interviews 
showed that most participants are familiar with contributing for religious 
ceremonies, the pagoda/church, or to other community members in need. In 
Cambodia and Vietnam, religious traditions play an essential role and are one 
important source for social norms and pro social behavior. It is also rather common 
to contribute directly (financial and working time) to community projects as 
officially administered tax systems are either not in place or not functioning in rural 
areas. We assume that these circumstances influenced the amount of direct 
contributions in our game setting. 

In addition, the results concerning the impact of introduced monitoring 
measures into the game are noteworthy. Players reacted sensitively to the threat of 
being punished, but cooperation decreases after they realized that the probability of 
being monitored is rather low. The low monitoring probability depicts well the 
reality in the field as monitoring and sanctioning (of, for example, illegal fishing) 
are rather random and insufficiently enforced in both countries. The game results, 
however, show that the threat of a possible sanction has a strong effect and that a 
more efficient monitoring and sanctioning system might also decrease real-life free-
riding heavily.  

The differences of cooperation levels observed between Cambodia and 
Vietnam can also be due to the fact that in Vietnam both communities were already 
involved in community-based projects. However, one of the Vietnamese villages 
also decided not to continue common fish culture, because of experienced free-
riding (that is, poaching) during project implementation. Other reasons for the 
different appropriation and contribution levels might derive from demographic 
variables such as lower education levels in Cambodia and different amount of time 
lived within the communities. This will be a subject for further investigations. 

Further research in the region concerning the users’ behavior is also 
necessary in regard to different monitoring regulations, including if people would be 
willing to contribute money to monitoring activities. It would also be interesting to 
investigate what institution people would prefer, if they could choose. As 
appropriations as well as voluntary contributions usually include larger numbers of 
individuals, further research in the Lower Mekong area could also take into account 
how group size influences people’s willingness to cooperate. 

The governments of Cambodia and Vietnam aim to decentralize natural 
resource management to lower jurisdictional levels in order to provide more 
effective and sustainable governance. New institutional arrangements, such as 
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community-based forestry and fisheries, are now being promoted by the 
governments with the aim to give decision power and fiscal means to the local 
communities that live with and depend on the natural resources.  

This research aimed to understand people’s strategies in order to better 
evaluate planned and implemented policies in the region. We find that cooperation 
in the communities is definitely present, and that community-based management is 
promising. However, it also became obvious that different institutional measures or 
rules can increase cooperation levels. 

Our findings also yield recommendations for community-based projects. In 
the case of the fish culture project, the lack of monitoring possibilities due to large 
and remote project sites was identified by participants as one of the main 
shortcomings. Our experimental results support the recommendation to improve 
monitoring systems in the project. Further, in general, decentralization efforts and 
the resource users’ committees should promote increased communication between 
different user groups. Institutionalized platforms might be able to facilitate 
communication and thus achieve a balance of interests between resource users, 
especially where cross sectoral (for example, fisheries and agriculture) or cross 
commune/district boundaries are affected. Also, when monitoring can be increased 
at lower jurisdictions and at user level itself, the resources are likely to be managed 
more sustainably. However, lower jurisdiction levels require formal recognition and 
sanctioning power, including a legal recognition by higher jurisdictions in order to 
execute the whole spectrum of responsibilities assigned to them. Especially in the 
beginning of the decentralization processes, responsibilities of higher administration 
levels should not be removed too fast so as to avoid a legal vacuum. All this should 
be taken into consideration when planning decentralization measures in order to 
support communities in their rather difficult task of sustainable resource 
management. 

APPENDIX 

General instructions before each game 

Thank you all for taking the time to come today. Today we want to play a game 
with you and we will also ask you to fill out a small questionnaire after the game. 

This game may take 2-3 hours, so if you think you will not be able to stay 
that long without leaving please let us know now. Before we begin I want to make 
some general comments about what we are doing here today and explain some 
rules that we need to follow. We will be playing a game for real money that you will 
take home. You should understand that this is not _____ (NAME OF RESEARCHER) 
own money. It is money given to him/her by her university to use to do a research 
study, which will eventually be part of a book. ________ (NAME OF RESEARCHER) 
is working with the _________ (NAME OF INSTITUTION) and she/he is a student. 
She/he is not the one taking decision about any money or any project for the 
village. ______ is working together with many other students who are carrying out 
the same kind of games all around the world. 

Before we proceed any further, let me say something that is very important. 
Many of you were invited here without understanding very much about what we are 
planning to do today. If at any time you find that this is something that you do not 
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wish to participate in for any reason, you are of course free to leave whether we 
have started the game or not. But if you know now already, that you will not be 
able to stay for the rest of the day, then let us know now, because otherwise we 
cannot use the results. If you have heard about a game that has been played here 
in the past you should try to forget everything that you have been told. This is a 
completely different game. We are about to begin the game. It is important that 
you listen as carefully as possible, because only people who understand the game 
will actually be able to play it. We will run through some examples here before we 
start the real game. 

The first rule, which is very important, is: 
You cannot ask questions or talk about the game while we are here 

together. 
This is very important and please be sure that you obey this rule, because it 

is possible for one person to spoil the game for everyone, in which case we would 
not be able to play the game today. Do not worry if you do not completely 
understand the game as we go through the examples here in the group. Each of 
you will have a chance to ask questions in private to be sure that you understand 
how to play. 

Instruction for the public good game 

This game is similar to a situation in which a group of people is asked to contribute 
to a development project. For this game, assume that you and 3 other villagers 
have to decide on a dyke construction project. Each of you can decide how much 
money he/she wants to allocate to the project and how much he/she you would like 
to keep for him/her. The dyke will keep the fish in the fields and, thus, improves 
your life as you may catch more fish but also the lives of the other players because 
they might catch more fish too. The development project thus will generate you and 
your fellow players extra gains that translate into payoffs for you. So you have to 
decide about how much money you get in each round. The reason why we use a 
dyke construction project in this game is to represent real life situations in which 
your economic decisions will bring yourself monetary consequences. You will play 
several rounds. 

The BOX and ENVELOPE 

To be able to play you will receive a box where you can store the money from each 
round. [GIVE A BOX TO EVERYBODY], then you receive an envelope [GIVE AN 
ENVELOPE TO EVERYBODY]. This is used for exchanging money between us and 
you. We will explain this later. 

The rules of the game are as follows: 
Each of you gets 1.000 Riel/10.000 Dong per round as initial endowment. 

Now, in each round you have to decide how much out of the 1.000 Riel/10.000 
Dong you would like to contribute for the dyke construction. You are only able to 
contribute in steps of 100 Riel/1.000 Dong. You can contribute 0, 100, 200, 300, 
400, 500, 600, 700, 800, 900 or 1000 Riel/0, 1.000, 2.000….or 10.000 Dong; this 
is your own decision. The money you want to contribute, you put into the envelope, 
the money you want to keep you put into the box. It is very important that we keep 
in mind that the decisions are absolutely individual, that is, that the amount of 
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money you put into the envelope and the amount of money you put into the box 
are private and that you do not have to show them to the rest of the members of 
the group. 

When all 4 players made their decision, the envelopes will be collected and 
put into a pot. This pot will be opened in public and you will know how much money 
will be invested for the dyke construction. Still, you will not know how much the 
other players have put into their envelopes. This money will be doubled by a 
development project. As the dyke serves everybody this amount will be distributed 
equally among all players, so each player gets the same amount of money out of 
the project no matter how much he/she contributed. 

At the end of the round you will have the money you kept plus an equal 
share of what has been invested after it was doubled. 

We will announce, when the game is over. Then the game money you earned 
during the game (so the money in the box in front of you) will be changed into real 
money. 

Here are some examples. During the game you can decide on your own, how 
much money you would like to contribute for the development project. 

Let us see how the game works with an example: [...MONITOR: show poster 
with the EXAMPLE...] 

Example 1: Player A contributes 0 Riel/0 Dong, player B contributes 200 
Riel/2.000 Dong, player C contributes 500 Riel/5.000 Dong and player D 
contributes 100 Riel/1.000 Dong. Together there are 800 Riel/8.000 Dong in the 
pot for the development project. Now this amount is doubled to 1600 Riel/16.000 
Dong. The 1600 Riel/16.000 Dong are now divided in 4 equal shares of 400 Riel and 
distributed to the players. After the round the players earned this: 

− Player A has 1000/10.000 initial endowment minus 0 contribution plus 
400/4.000 out of the project is 1400 Riel/14.000 Dong 

− Player B has 1000/10.000 initial endowment minus 200/2.000 
contribution plus 400/4.000 out of the project is 1200 Riel/12.000 
Dong 

− Player C has 1000/10.000 initial endowment minus 500/5.000 
contribution plus 400/4.000 out of the project is 900 Riel/9.000 Dong 

− Player D has 1000/10.000 initial endowment minus 100/1.000 
contribution plus 400/4.000 out of the project is 1300 Riel/13.000 
Dong 

Let us see another example: 
− Example 2: Player A contributes 300 Riel/3.000 Dong, player B 

contributes 600 Riel/6.000 Dong, player C contributes 0 Riel/0 Dong 
and player D contributes 300 Riel/3.000 Dong. Together there are 
1200 Riel/12.000 Dong in the pot for the dike construction project. 
Now this amount is doubled to 2400 Riel/24.000 Dong. The 2400 
Riel/24.000 Dong are now divided in 4 equal shares of 600 Riel/6.000 
Dong and distributed to the players. After the round the players 
earned this: 
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− Player A has 1000/10.000 initial endowment minus 300/3.000 
contribution plus 600/6.000 out of the project is: 1300 Riel/13.000 
Dong 

− Player B has 1000/10.000 initial endowment minus 600/6.000 
contribution plus 600/6.000 out of the project is: 1000 Riel/10.000 
Dong 

− Player C has 1000/10.000 initial endowment minus 0 contribution plus 
600/6.000 out of the project is: 1600 Riel/16.000 

− Player D has 1000/10.000 initial endowment minus 300/3.000 
contribution plus 600/6.000 out of the project is: 1300 Riel/13.000 
Dong 

One more example […] 
Let us look how the game works in each round. Your decisions in this round 

will NOT count at the end. They are just for you to see how the game works. 
Exercise round: We start with the contribution of 1000 Riel/10.000 Dong to 

each player. Every player puts as much game money into the envelope as he wants 
to contribute to the project. It is very important to clarify that nobody, except for 
the monitor, will be able to know the amount that each of you decides give or keep 
in the round. The only thing announced in public is the total amount of money, 
without knowing how each participant in your group contributed. And we will not 
tell anyone later. It is totally secret. 

The objective of the game is to get as much money as possible at the end of 
the game. This will then be converted into real money for your household. 

How is it played: In each round, you must decide how much money you want 
to contribute for the dike. The game money you earn in each round depends on 
your decision and the decisions of the rest of the group, according to the 
explanation we gave you. 

Steps to play in each round: 
− We will contribute the initial endowment now. 
− Decide how much money you want to contribute to the project now. 

Put this amount into your envelope. I will go round to collect it. 
− Wait for the monitor to calculate the total amount contributed. We will 

announce the TOTAL AMOUNT CONTRIBUTED, THE DOUBLED AMOUNT 
AND THE AMOUNT EACH OF YOU WILL RECEIVE OUT OF THE 
PROJECT.  

− Then you receive your envelope back and the amount each of you 
earned from the project. 

− Let us play another round. Start all over again from point 1. 
− Game starts 
− Let’s start the game now. All the gains you receive from now on will be 

exchanged to real money, which you can take home. Now your 
decisions matter. 

− Each of you gets 1000 Riel/10.000 Dong per round as initial 
endowment. 
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− Now you have to decide how much money you would like contribute to 
the project. Please put the amount you want to contribute in the 
envelope and the rest into the box in front of you. _________ will go 
around collecting the envelopes. 

− [Behind the blind the researchers notes how much each player sent 
and put the money into the pot. This pot is then displayed and the 
money is counted in front of the group.] 

−  
− You have altogether contributed ______ Riel/Dong. This amount is 

doubled to ________ Riel/Dong. Each one of you will get _________ 
Riel/Dong out of the project. 

− [The amount is distributed in public to the players, as well as the 
envelopes are given back at the same time] 

− Please put the money in the box in front of you. 
− [After the 10 rounds are played] 

Rule B: COMMUNICATION 

Besides the rules described in the instructions that we just explained, there is an 
additional rule for the participants in this group from now on. The only change is 
that you are now allowed to talk for 4 minutes to each other. You can talk about 
anything you like including the game. After the 4 minutes have passed you are not 
allowed to communicate till the end of the round. You will take your own decision 
again in private and secret. The rest of the rules stay the same. 

− Now we start the game again. Please feel free to communicate. You 
have 4 minutes  

− [After 4 minutes] Now the time is up, please stop talking. 
− You now have to decide, how much money you want to contribute to 

the project.  
− [After 5 rounds with communication] 

Rule C: LEADERSHIP 

− Now there is another rule: There will be a group leader from now on. 
He /she will be chosen through a lottery. He is allowed to set a rule, 
how much you have to contribute. However, you still have the 
possibility to communicate and like before your decisions will be made 
in private, so no one will know how much you contributed. You are still 
allowed to communicate for 4 minutes before each round before the 
leader sets a rule. 

− [Go around and let the players draw from a lottery] 
− Player number ___ has been chosen to be your leader.  
− Now the time to communicate for the group starts. 
− [After 4 minutes] The time is up now. Please stop talking again. 
− [To the leader] You can now talk to the other group members and 

announce the rule, how much the players have to contribute. 
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− [To all] Now you have to decide, how much money you want to 
contribute to the project. Please put the amount you want to 
contribute in the envelope and the rest into the box in front of you. 
_________ will go round to collect the envelopes. 

− [Behind the blind the researchers note how much each player sent and 
put the money into a pot. This pot is then displayed and counted] 

− You have altogether contributed ______ Riel. This amount is doubled 
to ________ Riel. Each one of you will get _________ Riel out of the 
project. 

− [The amount is distributed in public to the players, as well as the 
envelopes are given back at the same time] 

− Please put the money in the box in front of you. 
− [After the 20th round] 
− The game is over now and you will receive an envelope with your 

money. 

Instruction for the common-pool resource game 

This exercise is similar to a situation in which a group of people has to make 
decisions on how to use a natural resource together. For this game, assume that 
you and 3 other villagers have to use one fish pond together. Each of you can 
decide how many entities fish you want to take out of this water resource. So you 
have to decide about how many units of fish you want to make in one fish harvest, 
which is one round. The fish you gained in the game will be exchanged to money 
right after the session. The reason why we use a fish and a pond in this exercise is 
to represent real life situations in which your economic decisions will bring yourself 
monetary consequences. You will play several rounds equivalent to periods such as 
harvest rounds. 

You can collect units of fish in the box in front of you and at the end of the 
exercise; we will sum the total number of fish and give you money for it. We will 
personally hand that to you in cash. One unit of fish is equal to 100 Riel/1.000 
Dong. 

The BOX and ENVELOPE 
− To be able to play you will receive a box where you can store the fish 

from each round. [GIVE A BOX TO EVERYBODY], then you receive an 
envelope [GIVE AN ENVELOPE TO EVERYBODY]. This is used for 
exchanging GAME CARDS and FISH between us and you. We will 
explain this later. 

− GAME CARD 
− Then you also receive a GAME CARD like the one I am about to show 

you now. These are used to indicate the units of fish you want to 
extract from the resource. This amount of fish is equal to an amount in 
real money. In each round, we have one fish pond with 40 units of fish 
here in the middle of the room. Each round we start with 40 units in 
the pond and each of you has to decide how much of the fish you want 
to extract. This needs to be written down on a game card. You can 
write down 0 units of fish, 1, 2, 3 units of fish or 15, 16 and so on, 
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how much you want. The game card is then handed in to us. This all 
happens in secret. Remember one unit of fish is equal to 100 
Riel/1.000 Dong, 2 units is 200 Riel/2.000 Dong and so on. 

It is very important that we keep in mind that the decisions are absolutely 
individual, that is, that the amount of fish you write down in the game cards are 
private and that you do not have to show them to the rest of the members of the 
group. I will collect the envelopes with the game cards from all participants, and 
will add the total of amount of fish the whole group decided to extract. Then I 
announce the group total. To know how much fish is left in the pond, we subtract 
the group total from 40 units. If there is fish left and only then, we will double the 
fish that is left in the pond. This amount will then be divided equally by all of you. 
At the end, you will get the fish you indicated in the game card plus the rest in the 
pond times two divided by four. However, if the group total of units is higher than 
40 units it is not possible to extract any fish from the pond for any of you. 

Let us explain this with an example. 
• Each of you must decide in each round how much fish you want to take 

out of the pond. You give us your decision in secret and we add it up. For 
instance, “PLAYER A” decides to extract 20 units, “PLAYER B” 6 units, 
“PLAYER C” 10 units and “PLAYER D” 0 units then the total of the group is 
36 units of fish.  

• [...MONITOR: show poster with the EXAMPLE...] 
• Remember in the pond were 40 units. Now we subtract the 36 units of the 

group from 40 units in the pond and have 4 units left.  
• We will double this amount of fish and divide it by all members. In this 

example it is 4 units left, we double it to 8 units and thus everybody 
receives 2 units of fish.  

• At the end, you will have the units of fish you indicated in the Game Card 
plus 2 units we gave to you. 

• Let’s see what every player gained: 
− “PLAYER A” receives 22 units 
− “PLAYER B” 8 units 
− “PLAYER C” 12 units 
− “PLAYER D” 2 units 

Let us look at another example in the poster: 
− “PLAYER A” extracts 5 units 
− “PLAYER B” extracts 2 units 
−  “PLAYER C” extracts 12 units 
−  “PLAYER D” extracts 10 units 

The group total is then 29 units. 40 minus 29 is 11. 11 times two is 22. 22 
divided by 4 players is 5.5 units. So the individual gains are: 

− “PLAYER A” receives 10.5 units 
− “PLAYER B” 7.5 units 
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− “PLAYER C” 14.5 units 
− “PLAYER D” 15.5 units 

Now, there is one restriction. If the group total is more than 40 units of fish, 
then nobody will get anything. This means, the sum of units of fish each player can 
be over 40 and then nobody will get any unit of fish at all. Let’s see an example. 

− “PLAYER A” extracts 3 units 
− “PLAYER B” extracts 18 units 
−  “PLAYER C” extracts 22 units 
−  “PLAYER D” extracts 15 units 

The total of this round would be 58 units. Nobody will get any fish units in 
this round. You also will not get the units you wrote down. 

Let us look how the game works in each round. 
− We start with 40 units of fish in the pond. Every player writes down, 

how much fish he wants to take out of the pond. It is very important 
to clarify that nobody, except for the monitor, will be able to know the 
number that each of you decides in each round. The only thing 
announced in public is the group total, without knowing how each 
participant in your group appropriated. And I will not tell anyone later. 
It is totally secret. 

− Let us repeat the steps with a new example. [...MONITOR: Repeat with 
the other two 

− Examples, writing the numbers in the posters hanging in the wall...] 
− It is important repeating that your game decisions and earnings 

information is private. Nobody in your group or outside of it will be 
able to know how many points you earned or your decisions during 
rounds. We hope these examples help you understand how the game 
works, and how to make your decisions to allocate your units in each 
round of the game. If at this moment you have any question about 
how to earn fish in the game, please raise your hand and let us know. 

− It is very important that while we explain the rules of the game you do 
not engage in conversations with other people in your group. If there 
are no further questions about the game, then we will assign the 
numbers for the players and the rest of forms needed to play. 

− Preparing for playing: 
• Now write down your player number in the GAME CARD. In the following 

poster we summarize for you the steps to follow to play in each round. 
Please raise your hand if you have a question. 

• Finally, to get ready to play the game, please let us know if you have 
difficulties reading or writing numbers and one of the monitors will sit 
next to you and assist you with these. Also, please keep in mind that from 
now on no conversation or statements should be made by you during the 
game unless you are allowed to. We will have first a few rounds of 
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practice that will NOT count for the real earnings, just for your practicing 
of the game. 

• Example round 
− The objective of the game is to get as much fish as possible at the end 

of the rounds. This will then be converted into cash for your 
household. 

− How is it played: In each round, you must decide how many units you 
want to extract from the common water resource. The points you earn 
in each round depend on your decision and the decisions by the rest of 
the group, according to the explanation we gave you. 

− Steps to play in each round: 
− Using the GAME CARD, decide how many UNITS you will play. Hand in 

the game card to me. 
− Wait for the monitor to calculate the total from all the cards in the 

group. We will announce the TOTAL GROUP UNITS, THE AMOUNT OF 
FISH UNITS LEFT IN THE POND AND THE AMOUNT DOUBLED AND 
THEN DIVIDED BY ALL MEMBERS.  

− Then you receive your units of fish earned in the round by you. This is 
the fish you appropriated, plus the additional fish you get from the fish 
that was left in the pond.  

− Let us play another round. Start all over again from point 1.  
− Let’s start the game now. All the gains you receive from now on will be 

exchanged to real money, which you can take home. Now your 
decisions matter. 

− PLEASE REMEMBER, THERE IS THE Rule that THERE IS NO 
COMMUNICATION WITHIN THE GROUP. Please do not make any 
comment to another participant or to the group in general.  

− [FOR TEN ROUNDS] 
− Now you have to decide how much fish you want to extract. Please 

write the amount of units on the card. I will go around collecting the 
cards. 

− [Behind the blind the researchers note how much each player extracts 
and announces the group total] 

− You have altogether appropriated ______ units. In the pond were 40 
units. 40 units minus ______ units is ______ units, which are left in 
the pond. This amount is doubled to ________ units. Each one of you 
will get _________ units from the fish units left. 
 

− The cards indicating the gained units are distributed in public to the 
players, as well as the envelopes with the fish cards] 

− Please put the fish in the box in front of you. You will hand this in 
later.  

− [After the 10 rounds] 
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Rule B: MONITORING OF MEMBERS 

Besides the rules described in the instructions that we just explained, there is an 
additional rule for the participants in this group from now on. This new rule is for 
ensuring to obtain the maximum fish possible for the group. Let us try to guarantee 
that each player in your group does not extract any of the fish, meaning all players 
extract 0 units. The decisions will still be private and individuals do not know how 
much other players appropriated. If a player still wants to extract fish we will 
impose a penalty. However, it would be very difficult to inspect the members of a 
community all the time. Thus, after each round we will throw a dice, which 
everybody can see. Whenever the number 6 appears on the dice, we will monitor 
the whole group. This means, there is a 1:6 chance that the whole group is 
monitored. Every player who appropriated fish then, must give it back and 
additionally has to pay a penalty of 4 units of fish. The rest of the rules stay the 
same. [SHOW WITH EXAMPLE] 

Let’s start [FOR FIVE ROUNDS]  
− Now you have to decide again how much fish you want to extract. 

Please write the amount of units on the card. I will go around 
collecting the envelopes. 

− [Behind the blind the researchers note how much each player extracts 
and announces the group total] 

− You have altogether appropriated ______ units. In the pond were 40 
units. 40 units minus ______ units is ______ units, which are left in 
the pond. This amount is doubled to ________ units. Each one of you 
will get _________ units from the fish units left. 
 

− Now, we will throw the dice. 
− If six appears: Everybody will be monitored. If you appropriated fish, 

you will not get it, but you will get a fine for not following the rule. And 
you will also not get any shares from the common pond. Everybody 
who played according to the rule will get the fish from the common 
pond and no fine. 

− If one to five appear: nothing happens and we pay back all fish earned 
in this round. 

− [The cards indicating the gained units is distributed in public to the 
players, as well as the envelopes with the game cards] 

− Please put the cards in the box in front of you. You will hand this in 
later. [After 20th round] 

− The game is over now and you will receive your money. 
− Player 1 please come behind the blind and bring your box and the 

envelope, so we can change it into real money. 
− Player 2 please come behind the blind and bring your box and the 

envelope, so we can change it into real money. 
− Player 3 please come behind the blind and bring your box and the 

envelope, so we can change it into real money. 
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− Player 4 please come behind the blind and bring your box and the 
envelope, so we can change it into real money. 
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