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Abstract
Local norms and shared beliefs in cohesive social groups regulate individual 
behavior in everyday economic life. I use a door-to-door field experiment where a 
hundred and twenty villagers recruited from twenty-three communities in a Japa-
nese rural mountainous village play a simultaneous prisoner’s dilemma game. To 
examine whether a set of experiences shared through interactions among commu-
nity members affect experimental behavior, I compare villagers’ behavior under in-
community and out-community random matching protocols. I also report a counter-
part laboratory experiment with seventy-two university student subjects to address 
the external validity of laboratory experiments. The findings are three-fold. First, 
almost full cooperation is achieved when villagers play a prisoner’s dilemma game 
with their anonymous community members. Second, cooperation is significantly 
higher within the in-group compared to the out-group treatment in both the labora-
tory and field experiments. Third, although a significant treatment effect of social 
group membership is preserved, a big difference in the average cooperation rates is 
observed between the laboratory and field.
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1  Introduction

Social interactions and social norms play a central role in decision-making in 
favor of cooperation and coordination. Lifelong, frequent interactions with com-
munity members remind that full cooperation can be supported in the equilib-
rium of infinitely repeated prisoner’s dilemma games. However, there is a lack 
of experimental evidence to support full cooperation in a well-controlled experi-
mental game. Can local norms of cooperation be replicated in an experiment if 
subjects bring their shared experience and beliefs into the experiment? Under-
standing the connection between experimental behavior and the elements of eve-
ryday economic life still remains an open question (Henrich et al., 2001). In this 
paper, I report the first experimental evidence of full cooperation among Japanese 
rural villagers in a prisoner’s dilemma game.

The rural areas of Japan have a number of small and cohesive closed commu-
nities, in which neighboring villagers share behavioral norms and expectations 
over generations. Villagers repeatedly interact over time, coordinate almost every 
day, and take collective action each season. Most local communities seem to have 
institutional features that meet the requirements of a possible full cooperation 
outcome that can be supported in an infinitely repeated prisoner’s dilemma game. 
A growing experimental literature has shown that cooperation only emerges with 
experience even when games are consistent with equilibrium, risk dominant, and 
sufficiently incentive compatible (Dal Bó & Fréchette, 2011, 2018). Villagers 
play super games with their community members since their birth, share the life-
long history of those games, and expect certain interactions for the rest of their 
life. Combined with experimental evidence summarized by Dal Bó and Fréchette 
(2018), these features lead us to expect that high cooperation can be observed in 
those communities. Can pre-existing, shared experiences facilitate coordination 
on the efficient equilibrium in a prisoner’s dilemma experiment? How high can 
we expect cooperation rates to be? I conduct a door-to-door field experiment in 
a Japanese rural village to capture a moment of everyday interactions among vil-
lagers as a stage game of super games.

Group identity can affect individual behavior toward cooperation and coordi-
nation (Efferson et al., 2008; Solow & Kirkwood, 2002). Using minimal groups 
induced in a laboratory, a series of experimental studies show that subjects behave 
more pro-social with in-group members and can use a salient group identity to 
coordinate with in-group members on the better equilibrium in a coordination 
game (Chen & Chen, 2011; Chen & Li, 2009). In real social groups, their mem-
bers share a set of beliefs and behavioral norms formed through mutually experi-
enced interactions. Social group identity gives more than just a label but shared 
expectations based on the history of group members. Bernhard et al. (2006) use 
several native tribes in Papua New Guinea as social groups and show that in-
group favoritism regulates altruistic norm enforcement. Goette et  al., (2006, 
2012) utilize a randomly assigned social group and find that subjects are more 
likely to cooperate when they are paired with in-group members. In this paper, I 
explore how strongly local norms and shared beliefs from everyday interactions 
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among neighboring villagers affect experimental behavior. I do this by comparing 
the cooperative behavior in a prisoner’s dilemma game when they play with their 
community members and when they play with out-community members.

A growing body of literature addresses the external validity of laboratory experi-
ments with university student subjects (Snowberg & Yariv, 2021). The question of 
whether the results from a university-student sample can be generalized to other 
populations remains a fundamental methodological issue in the field of experimen-
tal economics. To test the external validity of the laboratory findings, a series of 
experimental studies compare the behavior of standard subjects with other subject 
pools. Some of these studies simply compare experimental measures like coopera-
tion rates between different subject pools (Anderson et al., 2013; Bigoni et al., 2013; 
Burks et al., 2009). Additionally, few compare the difference of experimental treat-
ment effects, for example, of having an opportunity of punishment between different 
subject pools (Alm et al., 2015; Bortolotti et al., 2015). For example, the literature 
suggests that university students are less prosocial compared to non-student subjects 
(Anderson et al., 2013; Bortolotti et al., 2015; Burks et al., 2009). I report a coun-
terpart laboratory experiment with university student participants, which share the 
same procedures as the field experiment with villagers. I test the external validity of 
the experimental treatment effect as well as cooperation rates in both experiments.

I conduct a door-to-door field experiment where 120 villagers were selected 
from 23 communities in a Japanese rural village to play a simultaneous prisoner’s 
dilemma game. To examine whether experiences shared through lifelong, everyday 
interactions among community members affect experimental behavior, I compare 
villagers’ behavior under in-community and out-community random matching pro-
tocols. I also report a counterpart laboratory experiment with 72 university student 
subjects to address the external validity of laboratory experiments, or the question 
of whether the results from a university student sample can be generalized to other 
populations. The findings are three-fold. First, almost full cooperation is achieved 
when villagers play a prisoner’s dilemma game with their anonymous community 
members. Second, cooperation is significantly higher in the in-community compared 
to the out-community treatment in the field experiment with villagers, even though 
a very high cooperation rate is still observed in the out-community treatment. Third, 
regarding the external validity, a significant treatment effect of social group mem-
bership is preserved in both laboratory and field experiment. Although, a big differ-
ence in average cooperation rates is observed.

2 � Institutional background: local communities in mountainous 
villages

The rural areas of Japan have a number of small and tight-closed communities. One 
of my interests is to explore how local norms of cooperation and experience shared 
by community members affect behavior in an experimental game.

The study site, Kumakogen town, is located in the center of Ehime prefecture 
(33° 39ʹ N, 132° 54ʹ E), approximately 600  km southwest of Tokyo (Mitani & 
Shimada, 2021). The town is very mountainous and has a total area of 583.7 km2, 
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which is almost ten times bigger than the land area of Manhattan. In 2014, the resi-
dent population of the town was 9327 with 45.3% of them older than 65 years of 
age, indicating that the town faces an aging and shrinking population. In total there 
are 219 communities in the town, and many communities are remote and isolated.

A mail survey was conducted by approaching all 219 community leaders, and 115 
responses were collected with an overall response rate of 52.5%.1 The survey reveals 
some institutional background. The median community size is 14 households, which 
can be small enough for community enforcement to support cooperation as a pos-
sible equilibrium outcome in an infinitely repeated prisoner’s dilemma game. Even 
though previous experimental studies show that cooperation will not emerge under 
anonymous random matching with identified past behavior unless the group size is 
very small (Camera et al., 2012; Duffy & Ochs, 2009), I consider the community 
size small enough for cooperation to evolve given the lifelong, frequent interactions 
within community members.

The survey reveals information about community organizations and their collec-
tive activities. 93% of households are members of local community organizations. 
95% of organizations have collective activity agreements, and more than 30% of 
them have an enforcement instrument using a monetary penalty. 41% of organiza-
tions own a community forest. Regarding collective decision rules, about 40% of 
communities employ majority voting, about 35% of them employ consensus deci-
sion-making (which requires unanimity to reach a decision), and the rest of them 
require a majority approval for a leader’s proposal. This suggests frequent interac-
tions among community members and sustaining local norms of cooperation.

The survey provides evidence that indicates cohesive interactions among com-
munity members over generations. The majority of communities do not have any 
single immigrated household in their current generation. Only 7% of all households 
have immigrated into the town in their generation. Thus, most villagers have been 
members of their community since their birth. Only 3% of them commute outside of 
the town to work. Most of the villagers are retired or work in agricultural, forestry, 
or public sector jobs in their residential region. Many communities are remote and 
isolated in mountain valleys. For example, it takes about 2 h to drive up to some 
communities from the center of the town, with some communities located an hour 
away from a state road.

Institutional characteristics of these communities are summarized as follows. 
First, the community size is small. The size in the sample is slightly bigger than that 
of the Swiss army training platoons used as social groups in Goette et al., (2012) and 
much smaller than that of the Israeli kibbutz communities used in Ruffle and Sosis 
(2006).2 Second, local community membership is not self-selected, and most villag-
ers have been members since birth. Unlike in the case of the Israeli kibbutz, where 
prosocial people usually choose to join the community (Ruffle & Sosis, 2006), self-
selection of community membership will not account for prosocial behavior in this 

1  See Mitani et al. (2015) for detail.
2  The average community size is 21.8 households in our sample while between 500 and 700 individuals 
in Ruffle and Sosis’ sample and 21 individuals in Goette’s sample.
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study. Third, villagers are relatively homogeneous among communities in terms of 
individual, demographic, historical, and cultural characteristics. In addition, there is 
no indication of competition between communities, like there is among tribes or col-
lege fraternities (Bernhard et al., 2006; Kollock, 1998).

I use 120 villagers from 23 communities as the subject pool to explore whether 
local community membership impacts experimental behavior. This is done by com-
paring their behavior between in-community and out-community anonymous ran-
dom matching. Local communities in this study area are naturally formed social 
groups. The institutional characteristics indicate that community members have 
mutually established behavioral beliefs and norms of cooperation based on their life-
long experience of social interactions and personal history. I assume that most vil-
lagers will be certain about the norms and shared beliefs of cooperative behavior 
when their own community is concerned, but they might be unsure when they inter-
act with villagers outside their community. Even though most communities might 
have similar behavioral norms of cooperation and most villagers know it, the extent 
to how obvious villagers mutually share the beliefs regarding other villagers’ strate-
gies in an experimental game would vary between when they are paired with in-
community members and when paired with out-community members.

Following the community leader survey, we contact the community leaders who 
revealed their willingness to participate in a door-to-door survey and collect a poten-
tial list of household volunteers. We recruit 120 participants from 23 communities 
based on the available number of households in each community and their available 
date and time. They are then assigned either in the in-community or out-community 
treatment.

In the in-community treatment, villagers are matched anonymously but informed 
that the other players in an experimental group are members of their community. 
The out-community treatment was the same except that villagers are informed that 
the others are members of different communities. Because anonymity is preserved, 
villagers only know whether they are paired with someone from their community or 
different communities, but not with whom. Despite anonymous random matching, 
villagers in the in-community treatment may not face strategic uncertainty on the 
others’ choices due to their strong enough shared behavioral norms. While, in the 
out-community treatment, given the town population size of about 10,000, it might 
be hard for villagers to believe that the others share the same behavioral norms in 
the experiment. Note that all communities in the town share relatively homogeneous 
demographic, cultural, and historical characteristics.

Goette et  al., (2006, 2012) argue that membership of naturally formed social 
groups can be confounded with subjects’ individual, demographic, and cultural 
characteristics. Community membership is not randomly assigned, however, nor 
does it involve a selection based on individual characteristics. There is little evi-
dence of a difference in demographic and cultural backgrounds among local com-
munities in the town. There should also be a small level of statistical difference in 
beliefs and norms that are brought into the experiment between treatments because 
all subjects are recruited from the same pool of villagers. However, information 
available for a subject regarding the opponents can vary across treatments. In the 
in-community treatment, subjects know the anonymous opponents should be three 
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of their community members so that it can be easy for them to form beliefs of oth-
ers’ choice. On the other hand, in the out-community treatment, subjects know their 
opponents are not their community members so that they might wonder what norms 
the opponents might have. The observed difference in cooperation in a prisoner’s 
dilemma experiment between treatments can be attributed to the difference of the 
shared beliefs and experiences between treatments. I try to see whether a prisoner’s 
dilemma game is still a dilemma for community members.

3 � Experimental design

3.1 � Game

To test whether a set of experiences shared by neighboring villagers regulate pro-
social and indirect trust behaviors, I develop a simultaneous prisoner’s dilemma 
game with four local player interactions around a circle. Four anonymous villagers 
are arranged in a circle with every villager having two directly connecting villagers 
to their left and right. These direct villagers are referred to as the posterior (left) 
and anterior (right) participants in the instructions. A villager i has another villager 
(i − 1) as her right participant and villager (i + 1) as her left participant (for 1 ≤ i ≤ 4, 
let 0 be 4 and 5 be 1). Each villager participates in a one-shot game, where they are 
asked to choose simultaneously whether to send their whole endowment of 1000JPY 
(about 9.5USD at the time of the experiment) to the participant on the left or to keep 
it in their pocket. The amount sent is doubled. The payoff is determined by own and 
right villager’s choice: πi = 1000(1 − di) + 2000di–1 where di = 1 if the money is sent 
and 0 otherwise. The payoff matrix for player i is illustrated in Table 1.

Keeping means defection while sending means cooperation.3 The payoffs share 
the same features as standard two-player prisoner’s dilemma in the sense that defec-
tion strictly dominates cooperation for each player. This game has a unique Nash 
equilibrium in which all players detect. Whereas the socially optimal outcome is 
that all players cooperate. If this is the stage game of an infinitely repeated game, 

Table 1   Payoff matrix for 
player i 

(i − 1)’s decision

Send Keep

i’s decision
 Send 2000 0
 Keep 3000 1000

3  In the instructions, I used “Send” and “Keep” representing cooperation and defection, respectively. 
Field participants are known to find the instructions and protocol difficult (Cardenas and Carpenter, 
2008). I carefully chose wording that minimizes framing effects but also helps villagers’ understanding 
of the game structure. In addition, I found low cooperation rates among university students with the same 
instructions.
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cooperation will be consistent with equilibrium and risk dominant for the probabil-
ity of continuation greater than 2/3 in the super game. Pro-social and indirect trust 
behaviors can be observed by the game in the sense that the participants play the 
dictator role and simultaneously serve as recipients through an indirect participant.

3.2 � Treatments

I use a between-subjects design with two treatments: in-community and out-com-
munity. In the in-community treatment, villagers are matched anonymously but 
informed that the other three players in her experimental group are members of the 
same community. The out-community treatment is the same except that villagers are 
informed that the other three players are members of different communities but resi-
dents in the town. Despite anonymous random matching, villagers in the in-commu-
nity treatment may not face strategic uncertainty on the others’ choices because of 
strong enough shared behavioral norms. If this is the case, participants know that an 
implicitly agreed strategy would be either cooperation or defection based on the his-
tory of the super game (i.e. daily economic interactions) outside of the experiment. 
While, in the out-community treatment, it might be hard for villagers to believe that 
the others share the same behavioral norms in the strategic environment induced by 
the experiment.

3.3 � Procedures

The door-to-door field experiment was conducted with paper and pencil at the par-
ticipant’s residence. A reminder of an interview date and time was mailed to 120 
participants recruited from 23 communities, but they were not informed about the 
economic experiment in advance. 72 of them were randomly assigned to the in-
community treatment (18 groups) while 48 were assigned to the out-community 
treatment (12 groups). The experiment was carried out by a trained undergraduate 
experimenter visiting each participant at their home.4 12 sessions were conducted in 
2 days with 101 participants in total.5 At each session, a maximum of 14 experiment-
ers visited their assigned participant and started the experiment at the same time at 
different places.6 This procedure prevents villagers from communicating with other 
villagers. The experiment lasted 30–45 min and the subjects earned on average 1901 
JPY from this specific experimental game. The economic experiment was followed 
by a post-experiment interview. Special care was taken to ensure anonymity and 

4  There were 14 experimenters. Among them, eight were female and six were male.
5  19 of the recruited participants (13 in the in-community treatment and 6 in the out-community treat-
ment) cancelled with short notice or did not show up for their appointment. We implemented all experi-
ments as we planned. Indeed, the experimenter was not able to know whether there were any cancella-
tions in their group at the time of their session. We slightly modified a way to calculate the participants’ 
payoffs in case of cancellation in their group.
6  The number of participants in a session ranged from 4 to 14 with median of 10.
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minimize the experimenter effect. Experimental earnings were mailed to the home 
address a week after the experiment.

A counterpart laboratory experiment with student subjects was conducted at 
Kyoto University with 72 undergraduate students. I used a classmate matching pro-
tocol as an in-group treatment. In an out-group treatment, 48 undergraduate students 
were recruited from the general population at Kyoto University through a standard 
recruiting process while 24 undergraduate students were recruited from a specific 
freshman class of about 40 students at a specific department in the in-group treat-
ment. Experimental procedure and instructions were identical to those used in the 
door-to-door field experiment with villagers, except that all experiments were run on 
a computer in an experimental laboratory with 12 subjects at the same time.

3.4 � Subject pools

I collected data from 101 villagers and 72 students. Table 2 provides summary sta-
tistics from the participant characteristics gathered by a post-experiment question-
naire, along with the results of balance tests determining whether the mean of each 
characteristics is statistically the same between treatments in the field. The results 
indicate that the randomization was properly performed.

“Trust” is a survey measure of general trust. Specifically, this question “In gen-
eral, one can trust people” was asked using a 4-scale measure from “disagree fully 
(1),” “disagree somewhat (2),” “agree somewhat (3),” to “agree fully (4).” Fig.  1 
shows the results by villagers (navy bar) and students (orange bar), suggesting that 
villagers tend to show relatively higher measures of trust than students. The vari-
ables “Reward” and “Punish” were derived from the question “You are willing to 
reward (punish) others in return for kind (unfair) treatment” with a 4-scale meas-
ure. Figures 2 and 3 suggest that villagers are more likely to agree with rewarding 
while they disagree with punishing when compared with students. “GFavor” was 

Table 2   Individual Characteristics

*Diff. shows p values from the Mann–Whitney U tests for the comparison of out-community and in-
community groups

Villagers Students

Out-Com In-Com Diff.* Total Total

Mean (SD) Mean (SD) p value Mean (SD) Mean (SD)

Trust One can trust people (4 scale) 2.81 (0.67) 2.75 (0.58) 0.87 2.77 (0.61) 2.53 (0.63)
Reward Willing to reward others (4 scale) 3.76 (0.43) 3.66 (0.48) 0.28 3.70 (0.46) 3.39 (0.52)
Punish Willing to punish others (4 scale) 2.07 (0.71) 2.12 (0.83) 0.90 2.10 (0.78) 2.69 (0.82)
GFavor Scale of in-group favor (+ : in-

group, 0: no diff)
0.24 (0.53) 0.42 (0.62) 0.17 0.35 (0.59) 0.33 (0.61)

Age (years) 67.2 (12.5) 67.9 (11.2) 0.90 67.6 (11.7) 20.4 (1.51)
Gender Male (dummy) 0.67 (0.48) 0.56 (0.50) 0.28 0.60 (0.49) 0.71 (0.46)
N 42 59 101 72
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constructed by combing answers to the questions with a 4-scale measure: “You are 
willing to help neighbors who in need” and “You are willing to help strangers who 
in need.” This measure of 0 is consistent with no evidence of in-group favoritism 
while positive scores are consistent with in-group favoritism. Figure 4 shows no dif-
ference between villagers and students.

4 � Results

The findings from the door-to-door experiment with villagers and the counterpart 
laboratory experiment with undergraduate students are organized into three main 
results. The first result reveals how high cooperation rates can be observed in a 

Fig. 1   General Trust

Fig. 2   Willingness to Reward
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simultaneous prisoner’s dilemma experiment when villagers know the anonymous 
opponents in a game are their community members. The second result illustrates 
the impact of community membership on cooperation. The third result addresses 
concerns regarding the external validity of laboratory experiments with university 
student subjects.

Result 1  Almost full cooperation was achieved when villagers played a one-shot 
simultaneous prisoner’s dilemma game with their anonymous community members.

Table  3 reports the results of the door-to-door experiment with villagers. Only 
two of 59 villagers (3.4%) chose not to cooperate in the in-community treatment. 
This suggests that “Prisoner’s Dilemma” is no longer a dilemma for neighboring 

Fig. 3   Willingness to Punish

Fig. 4   In-group Favoritism
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rural villagers in Japan. It rather seems that they easily coordinate on the efficient 
equilibrium in which cooperation is the established convention. At the group level, 
16 out of 18 groups in the in-community treatment achieved full cooperation (i.e. 
the socially optimal outcome).

The cooperation rate observed in the in-community treatment is surprisingly high 
when compared with previous findings. Goette et al. (2006) find that 69% of Swiss 
Army officer trainees cooperate in a similar simultaneous prisoner’s dilemma game 
when they interact with a member of their own platoon. However, villagers’ in-com-
munity cooperation rate is more comparable to but still higher than those in a later 
super game of infinitely repeated prisoner’s games or those in a public goods experi-
ment with punishment opportunity (Camera et al., 2012; Dal Bó & Fréchette, 2018; 
Fehr & Gächter, 2000). This finding suggests that a set of beliefs and local norms of 
cooperation that subjects bring to the frame of an experiment can regulate behavior 
in the experiment.

Result 2  In the field experiment with villagers, cooperation was significantly higher 
in the in-community compared with the out-community treatment. The effect of 
community membership on cooperation was robust after controlling for the potential 
confounders.

Cooperation was significantly higher in the in-community than in the out-com-
munity treatment at the 1% risk level (Table  3).7 This treatment effect remained 
robust after controlling for individual characteristics as well as other potential con-
founders. Table 4 reports the estimation results from probit regressions, where the 
dependent variable equals 1 if cooperate. The coefficient of the in-community treat-
ment is positive and statistically significant at 5% in all model specifications. Mod-
els 2 and 4 include individual characteristics (such as gender, age, and social value 
orientation presented in Table  2) as independent variables. The estimation results 
indicate that pro-social behavior is positively associated with general trust and age at 
the individual level.

Models 3 and 4 include potential cofounders as control variables. Male experi-
menter aims to capture the experimenter gender effect. Cancellation equals 1 if there 

Table 3   Door-to-door Field 
Experiment with Villagers

Villagers #Send N Cooperation S.D

Out-community 34 42 0.81 0.40
In-community 57 59 0.97 0.18
Field Total 91 101 0.90 0.30
Diff. (MW Test) z = − 2.58, p = 0.0098

7  For the group-level test, seven of 12 groups in the out-community treatment achieved the socially 
optimal outcome. The Mann–Whitney U test shows a statistically significant difference at the 10% level 
between the in-community and out-community treatments in the number of groups that converge to full 
cooperation (z = 1.906, p = 0.0567, N = 30).
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was any cancellation in the group. Since four villages were merged to form the cur-
rent town in 2004, Village fixed effects aim to capture the potential, historical and 
cultural differences between the old village districts. The estimation results show 
that the treatment effect is robust to these concerns. Observed treatment effect of 
social group membership is consistent with previous findings in group identity and 
in-group favoritism (Bernhard et al., 2006; Chen & Li, 2009; Goette et al., 2006).8

Table 4   Field data regression result (Robust standard error probit)

*Denotes p < 0.1
**Denotes p < 0.05
***Denotes p < 0.01

Model 1 Model 2 Model 3 Model 4
Coeff
(t value)

Coeff
(t value)

Coeff
(t value)

Coeff
(t value)

Incommunity 0.950 1.151 0.958 1.172
(2.46)** (2.56)** (2.47)** (2.42)**

Male − 0.25 − 0.4
(0.56) (− 0.80)

Age 0.035 0.041
(2.38)** (2.67)***

Trust 0.746 0.847
(2.34)** (2.61)***

Reward 0.36 0.358
(0.84) (0.87)

Punish 0.499 0.567
(1.44) (1.46)

Gfavor 0.409 0.555
(1.33) (1.92)*

Constant 0.876 − 5.746 0.947 − 6.302
(3.91)*** (− 2.90)*** (2.38)** (− 2.98)***

Male experimenter − 0.144 − 0.089
(− 0.43) (− 0.28)

Cancellation − 0.166 − 0.202
(− 0.43) (− 0.45)

Village fixed effects
√ √

N 101 101 101 101
Pseudo R2 0.11 0.23 0.11 0.25
lnLikelihood − 29.18 − 25.08 − 28.99 − 24.62

8  Another competing explanation for the significant treatment effect might be out-group hostility (Ligon 
and Schechter, 2012).
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What makes this Japanese field peculiar is that a very high cooperation rate was 
observed even when villagers played with anonymous random out-community mem-
bers. Only eight of 42 villagers (19%) chose not to cooperate in the out-community 
treatment. Thus, 81% of villagers still cooperated even though they were paired with 
any stranger in the town who were not a part of their community. This cooperation 
rate is fairly high given the size of the town, noting the population of about 10,000 
and the area, which is ten times bigger than Manhattan. This suggests that coopera-
tion can emerge under anonymous random matching with relatively big group size 
even though it is not necessary that cooperation can stabilize over time if they con-
tinue to match with strangers.

Regarding villagers’ motivation for cooperation in the experiment, because we 
are not able to control any kind of future interactions that may or may not occur 
outside the frame of the experiment, I am not able to rule out a possibility of super 
games motivations such as punishments, rewards, and their willingness to avoid the 
“second-order free rider problem” (even though they can not identify their oppo-
nents in the experimental game especially in the out-community treatment). Further 
investigations will be required.

Result 3  Average cooperation rates were much higher among villagers than uni-
versity students in all treatments. Although a big difference in the average was 
observed, a significant treatment effect of social group membership was preserved in 
both laboratory and field.

Table 5 reports the results of the counterpart laboratory experiment with univer-
sity students. While 41.7% of student subjects cooperated when they were paired 
with anonymous classmate fellows, only 18.8% of them cooperated when they were 
paired with anonymous strangers. The difference is statistically significant at the 5% 
risk level as shown in Table 5. Both average cooperation rates and treatment effects 
are consistent with previous studies (Cooper et al., 1996; Goette et al., 2006).

With respect to external validity concerns, this result supports a consistent 
finding in the literature that university students are less pro-social compared 
with non-student subjects (Anderson et  al., 2013; Bortolotti et  al., 2015; Burks 
et al., 2009; Snowberg & Yariv, 2021). However, Bigoni et al. (2013) report the 
opposite result, and also the magnitude of the difference varies across studies 
depending on the type of non-student adult population. These results challenge 
the generalization of results from a student population regarding the magnitude 
of cooperation rates. Nonetheless, the good news is that a treatment effect is 

Table 5   Counterpart Laboratory 
Experiment with University 
Students

Students #Send N Cooperation S.D

Out-classmate 9 48 0.19 0.39
In-classmate 10 24 0.42 0.50
Lab Total 19 72 0.26 0.44
Diff. (MW Test) z = − 2.07, p = 0.0389
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preserved both in student subjects and non-student villagers, implying that the 
treatment effect of social group membership is externally valid.

The treatment effect of social group membership and a big difference in coop-
eration between villagers and students remained robust after controlling for indi-
vidual characteristics. Table 6 reports the estimation results from pooled probit 
regressions, where the dependent variable equals 1 if cooperate. The coefficient 
of the Incommunity treatment is positive and statistically significant at 5% in all 
model specifications. This indicates that a treatment effect is preserved both in 
the field and laboratory. The coefficient of a Field dummy is positive and statisti-
cally significant at the 1% level in all model specifications. This indicates a statis-
tically significant mean difference exists between the field and laboratory. Models 
7 and 8 show that the coefficient of the interaction term between Incommunity 
and Field is positive but not statistically different from 0. This implies that the 
effect of community membership in the field is not statistically greater than the 
effect of classmate matching in the laboratory.

Table 6   Pooled data regression result (Robust standard error probit)

**Denotes p < 0.05
***Denotes p < 0.01

Model 5 Model 6 Model 7 Model 8
Coeff
(t value)

Coeff
(t value)

Coeff
(t value)

Coeff
(t value)

Incommunity 0.796 0.926 0.677 0.789
(3.25)*** (3.59)*** (2.03)** (2.24)**

Field 1.865 1.887 1.763 1.764
(7.69)*** (7.15)*** (5.75)*** (5.03)***

Incommunity × Field 0.273 0.306
(0.54) (0.57)

Male 0.31 0.297
(1.17) (1.11)

Trust 0.416 0.416
(2.00)** (2.01)**

Reward 0.4 0.42
(1.56) (1.62)

Punish 0.134 0.126
(0.83) (0.77)

Gfavor 0.23 0.23
(1.07) (1.08)

Constant − 0.935 − 4.099 − 0.887 − 4.084
(− 4.80)*** (− 3.74)*** (− 4.23)*** (− 3.74)***

N 173 173 173 173
Pseudo R2 0.39 0.44 0.39 0.44
lnLikelihood − 68.8 − 63.57 − 68.65 − 63.41
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Models 6 and 8 include individual characteristics (such as gender and social value 
orientation presented in Table 2) as independent variables. The results indicate that 
pro-social behavior is positively associated with general trust at the individual level. 
Note that Age was removed from these models with pooled data because Age was 
highly correlated with whether field or laboratory. The t-test with unequal variances 
shows a statistically significant difference at the 1% level in Age between villagers 
and students (t = −  40.15, p < 0.001). The youngest age in the field was 36 while 
the oldest age in the laboratory was 24. Figure  A1 in Appendix shows the com-
parison of age distribution (kernel density estimates) between villagers and students. 
Table A1 in Appendix presents the estimation results of regressions that add Age 
to the models reported in Table 6. The coefficients of Field in Models 9 and 11 are 
still significant at the 5% level after including Age in the models. However, the coef-
ficient becomes insignificant after controlling for individual social value orientation 
measures, shown in Models 10 and 12.

The following two observations suggest that observed full cooperation is likely 
to be unique to neighboring villagers in the rural area of Japan and is unlikely to 
be replicated with non-student samples of comparable ages in urban areas. First, 
Table A2 in Appendix shows cooperation rates by age groups. The result indicates 
that cooperation rates are stable across these age groups. The cooperation rate of 
the younger group is 1 or nearly 1 in the in-community treatment (1.00 for 60 years 
old or younger, N = 15; 0.97 for 70 years old or younger, N = 31). Second, Table A3 
shows cooperation rates by age groups, which are calculated based on the percentage 
of choosing the cooperative strategy in prisoner’s dilemma games among the repre-
sentative sample of the United States population reported in Snowberg and Yariv 
(2021). This provides no evidence that cooperation rates among the representative 
sample are significantly associated with age groups. These observations suggest that 
age is not solely responsible for the big difference in the average cooperation rates 
observed between villagers and university students. Nonetheless, my data does not 
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Fig. A1   Age distribution of participants
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Table A1   Pooled data regression result (Robust standard error probit)

**Denotes p < 0.05
***Denotes p < 0.01

Model 9 Model 10 Model 11 Model 12
Coeff
(t value)

Coeff
(t value)

Coeff
(t value)

Coeff
(t value)

Incommunity 0.873 0.961 0.781 0.851
(3.44)*** (3.58)*** (2.30)** (2.34)**

Field 1.722 0.816 1.669 0.741
(2.59)*** (1.16) (2.43)** (1.00)

Incommunity × Field 0.204 0.246
(0.40) (0.45)

Age 0.004 0.023 0.003 0.023
(0.29) (1.62) (0.25) (1.57)

Male 0.289 0.272 0.277 0.259
(1.15) (1.03) (1.10) (0.97)

Trust 0.530 0.527
(2.37)** (2.35)**

Reward 0.414 0.430
(1.58) (1.63)

Punish 0.191 0.184
(1.13) (1.07)

Gfavor 0.219 0.220
(1.00) (1.01)

Constant − 1.250 − 5.050 − 1.194 − 5.017
(− 3.15)*** (− 4.07)*** (− 2.91)*** (− 4.03)***

N 173 173 173 173
Pseudo R2 0.40 0.45 0.40 0.45
lnLikelihood − 68.17 − 62.71 − 68.09 − 62.61

Table A2   Cooperation Rates by Age Groups

An estimated average age for adult Japanese (Japanese over the age of 20) is 54.7, which is calculated by 
the author based on the Population Estimates, Statistics Bureau of Japan, www.e-​stat.​go.​jp (last visited 
on June 19, 2021)

Age Groups Ave Age (S.D.) Out-Com 
Coop. %

N In-Com Coop. % N Total Coop. % N

≤ 70 58.6 (8.7) 0.81 21 0.97 31 0.90 52
> 70 77.2 (4.7) 0.81 21 0.96 28 0.90 49
≤ 60 52.8 (7.2) 0.79 14 1.00 15 0.90 29
> 60 73.6 (6.8) 0.82 28 0.95 44 0.90 72
ALL 67.6 (11.7) 0.81 42 0.97 59 0.90 101
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allow me to decompose the effects of Field into the effect of age and the effect of 
local norms shared by villagers. This is an important direction for future research.

5 � Concluding remarks

A consistent body of experimental evidence of prisoner’s dilemma games has shown 
that experimental behaviors significantly deviate from the free-riding Nash equilib-
rium on average. However, so far, no experimental evidence has been documented 
for full cooperation. Local norms and shared beliefs in cohesive social groups regu-
late individual behavior in everyday economic life. Can we replicate it in a well-
controlled economic experiment? In this paper, I report on a door-to-door field 
experiment where 120 villagers were recruited from 23 communities in a rural, 
mountainous Japanese village to play a simultaneous prisoner’s dilemma game. To 
see whether local community membership affects experimental behavior, I com-
pared villager’s behavior under in-community and out-community random matching 
protocols. I also report on a counterpart laboratory experiment with 72 university 
student subjects to address concerns about the external validity of laboratory experi-
ments, with the question of whether the results from a university student sample 
generalize to other populations.

The findings are three-fold. First, almost full cooperation was achieved when vil-
lagers played a prisoner’s dilemma game with their anonymous community mem-
bers. Second, cooperation rate was significantly higher in the in-community than 
in the out-community treatment in the field experiment with villagers, even though 
a very high cooperation rate was observed even in the out-community treatment. 
This treatment effect of social group membership on cooperation is robust to poten-
tial confounders. Despite the lack of variation in cooperation among villagers due 

Table A3   Cooperation Rates 
by Age Groups among the 
Representative Sample in 
Snowberg and Yariv (2021)

*Cooperation rates by age groups are calculated based on the per-
centage of choosing the cooperative strategy in a Prisoner’s dilemma 
game among the Representative Sample (of the United States popu-
lation) reported in Snowberg and Yariv (2021). The average �SPE 
(i.e. �1(D,C)−�1(C,C)

�1(D,C)−�1(D,D)
 ) in their PD games is comparable to the one in this 

study. Data Source: Snowberg, Erik, and Yariv, Leeat. Data and 
Code for: “Testing the Waters: Behavior across Participant Pools.” 
Nashville, TN: American Economic Association [publisher], 2021. 
Ann Arbor, MI: Inter-university Consortium for Political and Social 
Research [distributor], 2021-01-28. https://​doi.​org/​10.​3886/​E1202​
27V1

Age Groups Ave. Age (S.D.) Cooperation 
Rate*

N

[15, 30] 23.7 (3.9) 0.56 243
[31, 50] 40.0 (5.7) 0.55 371
[51, 70] 59.8 (5.6) 0.52 346
[71, 84] 74.4 (3.5) 0.49 40
ALL 44.3 (16.0) 0.54 1000

A Self-archived copy in
Kyoto University Research Information Repository

https://repository.kulib.kyoto-u.ac.jp

https://doi.org/10.3886/E120227V1
https://doi.org/10.3886/E120227V1


120	 The Japanese Economic Review (2022) 73:103–121

1 3

to a very high cooperation rate, the pro-social behavior of villagers was positively 
associated with the general trust and age of participants. Third, regarding external 
validity concerns, a significant treatment effect of social group membership was pre-
served in both laboratory and field. Although, a big difference in the average coop-
eration rates between villagers and university students was observed. This is in line 
with previous studies that compared university students to representative samples 
(Snowberg & Yariv, 2021).

To confirm that Japanese rural villages provide substantial conditions for sustain-
ing cooperation, it would be highly desirable to know how much of the observed dif-
ference in cooperation rates between villagers and university students is attributable 
to the effect of intensive social interactions among neighboring villagers. To this 
end, future studies should address whether and how the rate of cooperation observed 
among rural villagers is higher than the cooperation rate observed among non-stu-
dent samples of comparable ages in urban areas. In addition, it would be important 
to gather further evidence from other rural areas of Japan to explore whether full 
cooperation is widely observed among rural villagers in Japan.

Appendix

See Fig. A1 and Tables A1, A2 and A3.
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