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Cooperation in a social dilemma is noble but risky because one is not sheltered against selfish individuals. This
“social uncertainty” is essentially captured in the linear public good game, where it is socially optimal to
contribute everything to the public good, while it is privately optimal to keep everything for oneself. Many real-
world social dilemmas have an additional source of “strategic uncertainty”, as socially and privately optimal
strategies tend to depend on actions of others. Here, we compare the determinants of cooperation in a linear
public good game and a threshold game, where individuals are challenged to guess the contributions of the
partners to determine an appropriate investment that aligns with private and collective interest. We combine
elicited risk preferences and cooperative attitudes with information from a survey on social capital and de-
mographics to analyse what explains cooperation. Our experiments are carried out with farmers in Cambodia
who are exposed to various social dilemmas on a daily basis. We find that risk and social capital explain
cooperation in the linear public good game, but not in the threshold game. These findings call for a more careful

examination of real world social dilemmas that typically comprise coordination and cooperation elements.

1. Introduction

Cooperation in social dilemma situations has been studied exten-
sively. The linear public good game is the canonical model to analyse
cooperative behaviour in a situation where each individual is torn be-
tween personal gains and collective welfare. While it is individually
optimal to contribute nothing to the public good regardless of what
other players are doing, it is socially optimal to contribute everything
(Fehr & Fischbacher, 2003; Willinger & Ziegelmeyer, 1999). The social
optimum is reached if all players contribute their full endowment to the
public good. Yet, the most frequently observed behaviour is neither free
riding nor full cooperation but rather contributions around 40-50% of
the endowment (Ledyard, 1995; Fehr & Fischbacher, 2003;
Burton-Chellew & West, 2013). Fischbacher, Gachter, and Fehr (2001)
established that individuals can be classified according to their contri-
bution strategies, such as free riding, conditional cooperation, or un-
conditional cooperation. The notion of conditional cooperation
highlights the role of beliefs about the partners’ contributions in how
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much individuals contribute (Fehr & Fischbacher, 2003; Fischbacher,
Gachter, & Quercia, 2012). Intuitively, individuals try to avoid being the
“sucker” (Kerr, 1983) who contributes while others take a free ride.
Most real world social dilemmas are more complex than the linear
public good game suggests. While in the linear public good game the
strategies on how to achieve the social optimum are known this is not
necessarily the case in nonlinear public good games. In nonlinear games,
the strategy on how to achieve the social optimum depends on the ac-
tions of the partners (Isaksen, Brekke, & Richter, 2019; van Soest, Stoop,
& Vyrastekova, 2016; Dannenberg, Loschel, Paolacci, Reif, & Tavoni,
2015; Tavoni, Dannenberg, Kallis, & Loschel, 2011). Hence, in linear
public good games the socially optimal strategy — contribute everything
— is independent of the contributions of partners, but whether the social
optimum materializes does depend on the contributions. In contrast, in
nonlinear public good games also the socially optimal strategy depends
on actions of partners.! One example of nonlinear public goods are
irrigation systems to which farmers contribute to ensure maintenance.
This infrastructure only retains functionality if a minimum amount of

1 Mathematically, the contribution levels of partners is an argument in the socially optimal contribution level of a nonlinear public good game, but not in a linear

public good game.
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contributions is reached. Those nonlinearities can be formalized in
threshold public good games, where players contribute jointly to a group
account. If the joint contributions are below a threshold, all contribu-
tions are lost and the public good is not provided. In this setting, the
strategy to achieve the social optimum (reaching the threshold exactly)
depends on the partners contributions (Cadsby & Maynes, 1999).%

The linear public good game and the threshold game both feature a
form of “social uncertainty”. Bohnet, Greig, Herrmann, and Zeckhauser
(2008) use the term “social risk” “to describe situations where decisions
by other human beings are the prime source of uncertainty”. While
Bohnet et al. (2008) focus on the fear of being taken advantage of, i.e.
betrayal aversion, one may generalize the preference to align own
behaviour with what others are doings as a form of conditional coop-
eration (Fischbacher et al., 2001; Fischbacher et al., 2012). Obviously,
to act conditionally cooperative one needs to gauge behaviour of others.
This uncertainty about the behaviour of others we refer to as “social
uncertainty” which is part of the linear as well as the threshold public
good game. In the threshold public good game, these consideration may
also play a role, but there is the additional source of “strategic uncer-
tainty”. As the best response depends on the unknown contributions of
others, there is a risk of contributing inefficiently and either failing to
reach the threshold or providing more than needed.

In this paper we unbundle the source of uncertainty by distinguishing
the fear of deviating from what the social norm is (“social uncertainty™)
and the difficulty of gauging contributions of others to make a best
response (“strategic uncertainty”). We conduct lab in the field experi-
ments with Cambodian farmers. We ask the question how individual
factors, such as risk aversion, social capital, or demographic variables
affect cooperation under social and strategic uncertainty. A key feature
of this subject pool is that the participants are commonly exposed to
social dilemmas, such as contributing to irrigation infrastructure, and
rely to a large extent on informal rules to manage these. By studying the
behaviour of Cambodian farmers we are able to gain some insights in
how small communities manage natural resources with the help of social
capital (e.g. the level of support for community tasks, being a member of
a voluntary association), as well as risk aversion and prosocial
preferences.

Our paper contributes to the literature in two ways. First, by inves-
tigating the various factors that play a role when individuals engage in
social dilemma situations, accounting for the role of social and strategic
uncertainty. Second, we explore under which conditions farmers suc-
cessfully overcome social dilemmas, building upon the social-ecological
systems literature pioneered by Ostrom and others (Ostrom, 1990;
Janssen, Lindahl, & Murphy, 2015; Schill, Lindahl, & Crépin, 2015;
Lade, Tavoni, Levin, & Schliiter, 2013). In particular, risk aversion and
social capital (especially trust) can influence contribution levels in linear
public good games. Anderson, Mellor, and Milyo (2004) and Kocher,
Martinsson, Matzat, and Wollbrant (2015) find that trust increases
contribution levels and Charness and Villeval (2009) observe that risk
seeking people invest more in the public good than risk averse people.
Contrary, Kocher et al. (2015) do not find any significant effect of risk
preferences on contribution levels. Cardenas et al. (2017) run a public
good game, where either the return on the public good or the private
account is risky. They observe that risk in the public account leads to
lower investments in the risky account than risk in the private account.
Apart from individual preferences, social norms and community char-
acteristics also influence cooperative actions (Bouma, Bulte, & van
Soest, 2008; Ockenfels & Weimann, 1999; Gneezy, Leibbrandt, & List,

2 There is also extensive research on uncertain thresholds and its effect on
contribution levels. Generally, contribution levels are lower when the threshold
is uncertain (often referred to as “environmental uncertainty”) (Wit & Wilke,
1998; Barrett & Dannenberg, 2014; 2016; McBride, 2010; Suleiman, Budescu,
& Rapoport, 2001; iris, Lee, & Tavoni, 2019; Gustafsson, Biel, & Garling, 2000;
Au, 2004), which is not surprising given the additional layer of uncertainty.
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2015). Also, being a member of a voluntary association has been
observed to have strong positive correlations with higher contributions
to the public good (Anderson et al., 2004). The role of risk preferences in
threshold games has been explored to a lesser degree and does not show
a clear pattern. While Trig et al. (2019) find that risk aversion leads to
higher contributions, Gangadharan and Nemes (2009) find no effect.
The remainder of the paper is organised as follows: section 2 describes
the Cambodian context and methods used, section 3 explains the
experimental design, section 4 presents the results, and section 5
concludes.

2. Materials and Methods
2.1. Study population and experimental procedure

In Cambodia, the management of natural resources (water, fisheries,
and forestry) is to a large extend organised at community level. While
the resource management is decentralised it is still part of a multilevel
governance setting (Chou, Nang, Whitehead, Hirsch, & Thompson,
2011). In 1994, the Cambodian government initiated the transfer of the
water management from the national level to the communities (Perera,
2006). This process was further formalised in 1999 when the Partici-
patory Irrigation Management and Development program was intro-
duced that created a formal setting in which the irrigation governance is
the task of formal user groups. These Farmer Water User Communities
(FWUCGs) consist of farmers and are responsible for the maintenance,
repair, and improvement of the irrigation system, as well as the estab-
lishment of equitable and reliable access to water (Chou, 2010; Perera,
2006). While the official guidelines and regulations provided by the
state ensure a framework for running the FWUCs, the experiences, ex-
pectations, and perceptions within the communes differ widely,
depending on social norms and environmental characteristics (Chou
et al., 2011).

The experiments were conducted in May/June 2019 in the province
Kampong Chhnang, Cambodia. All experiments and research ideas were
reviewed by the Social Sciences Ethic Committee of Wageningen Uni-
versity and registered as a pre-analysis plan; see Richter, Schuch, and
Nhim (2020). The research took place in 21 villages in three communes:
Tuel Phpos, Tank Krasang and Kouk Bonteay (see Fig. 1). The three
communes have different levels of access to water and water availability
in Tuel Phpos is most stable. While Kouk Banteay is the commune closest
to the Tonle Sap lake, which allows for fishing, water availability there is
more volatile than in the other communes. Also, water availability does
not only depend on location, but also on the quality of the canal system
which may be different between villages. In general, the villages within
these communes are tight communities (on average 727 inhabitants)
sharing not only resources but also ceremonies such as weddings and
funerals.

Participants were recruited through the village chief, a respected
member of the community. Only one participant per household was
allowed to take part, preferably but not necessarily, the household head.
Further requirements were that participants should represent all parts of
the village’s society, had to be 18 years old and healthy enough to sit on
the floor for the duration of the experiments (see Table 1 for an over-
view). An experimental session began with an introduction of the
research team. The village chiefs made sure that the chosen members all
showed up and once the formalities were settled left the venue for their
respective work. The participants were told that the study aims at un-
derstanding livelihoods related to farming and were instructed about the
duration and the monetary reward for participating. Participants
received a show up fee of 4000 Cambodian Riel (KHR)® and 6000 KHR
for their effort to stay until the end of the meeting. The sessions lasted 3
hours including a break. At the end of the session one of the games was

3 4000 KHR are equivalent to one USD.
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Fig. 1. The study side Kampong Chhnang province with three communes Tuol Phpous, Taing Krasaing, and Kouk Banteay where 21 villages where visited.

Table 1
Overview over sample population

Household Characteristics

Gender male (104), female (177), preferred not to say (1)

Age 18- 80

Years of school attended 0-16

Relation to Household HH head (128), Spouse (122), Child (2), Parent (25),
head Other (5)

Primary occupation Rice farmer (239), Fisher (1), Housewife (12), Other

(30)

Household members 1-11

Children per Household 0-6

Earners per Household 0-6

Rice cultivation (2018) yes (265), no (17)
Area

Communes 3

Villages 21

chosen randomly to be paid out to each individual.

All instructions were given verbally and aided with posters and ex-
amples to ensure understanding in a population with high illiteracy rates
(all instructions, visual aids, as well as the survey are available in the
appendix). The verbal consent also included information about the
confidentiality and anonymity of the decisions and answers given by the
participants. Moreover, subjects were made aware that participation is
voluntary and that they could leave at any time without negative con-
sequences. Participants were encouraged to ask questions at all times.
Once the participants had no further questions, the experimental tasks
started. Participants played four economic games in the following order:
risk elicitation, linear public good game, conditional linear public good
game and the threshold public good game. No feedback was given be-
tween these games to avoid confounding behaviour.

The risk elicitation task follows Gneezy and Potters (1997) and the
conditional public good game (Fischbacher et al., 2001) with the in-
structions adapted from Rustagi, Engel, and Kosfeld (2010). The risk
elicitation and the conditional public good game are used to measure
risk aversion and define cooperative types. For all the games we
randomly and anonymously assign new partners. All participants also

answered survey questions in regard to socio-demographics and social
capital. In 23 cases we have incomplete data which leaves us with 282
full observation sets. Table A.1 in the appendix provides an overview of
the summary statistics from the survey as well as the experiments.
Finally, subjects are paid their individual payoff privately and in cash.

2.2. Eliciting risk and social preferences

To analyse impacts on contribution strategies between games we
conducted a risk elicitation task and played a conditional public good
game. The risk elicitation task provides us with a measure for risk
aversion which runs from zero (highly risk seeking) to six (highly risk
averse). We see that the majority of our sample is more or less risk
neutral (values from two to four) and only few show extreme risk
aversion (value of six) or risk seeking (value of zero) behaviour (Fig. 2).
We play a conditional public good game based on Fischbacher et al.
(2001) which measures contribution in public goods without any source
of social risk. Fischbacher et al. (2001) find that some people free ride
independent of how much the other person contributes, others match
the contributions of their partners (conditional cooperators), while some
match contributions to a certain point from which on they reduce con-
tributions to the public good again (hump-shaped contributions). Rus-
tagi et al. (2010) include further behaviour types such as altruists
(unconditional cooperation) and weak conditional cooperators (no exact
matching of the contributions, but close). When applying the classifi-
cation of cooperative behaviour types by Rustagi et al. (2010) we do not
explain a lot of the cooperative behaviour in our Cambodian popula-
tion. This may not be surprising, given that behavioural types are
hardly universal, but embedded in cultural contexts (Henrich et al.,
2001). For example, there is a strong aversion towards free riding in
Cambodia, a behaviour that is entirely absent in our experiment. An
alternative way to the standard approach by Fischbacher et al. (2001) is

4 Based on Rustagi et al. (2010) we classified 8% as unconditional co-
operators, 7% as conditional cooperators, 20% as weak conditional co-
operators, 0% as free riders, 0% as hump shaped, and 65% as unclassified
behaviour.
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Fig. 2. Degree of risk aversion and cooperative behaviour types based on the hierarchical cluster analysis.

the hierarchical cluster analysis proposed by Fallucchi, Luccasen, and
Turocy (2018). Cluster analysis matches variables into groups by ana-
lysing their similarities to each other (see appendix appenidx A.2 for
details). Fallucchi et al. (2018) show that the hierarchical cluster anal-
ysis is able to reproduce the classifications of Fischbacher et al. (2001) if
these are the prevalent behaviour types. Yet, the advantage of the hi-
erarchical cluster analysis is that it is also able to detect different
contribution patterns. By applying this method to our population we
find five behaviour types. A frequent contribution strategy is to
contribute more or less the same amount independent of how much the
partner contributes, but there are three distinct groups which differ in
the level of contributions. Further, we identify a group that can be
described best as conditional cooperators and one group that does not
seem to match any pattern. Hence, we classify our behavioural types as
follows: 18.48% high unconditional cooperators, 24.09% conditional
cooperators, 13.86% medium unconditional cooperators, 17.49% low
unconditional cooperators, and 26.07% unclassified other behaviour
(see Fig. 2). The average contribution in the conditional public good
game of a high unconditional cooperator is 4.44 (SD 0.9), 2.54 (SD 0.77)
of a medium unconditional cooperator, and 1.78 (SD 0.89) of a low
unconditional cooperator. The last group of contributors shows no clear
pattern of contributions with an average contribution of 3.37 (SD 1.17)
(see table A.1 for summary statistics and fig A.4 for contribution pattern
of the five types). Fig. 2 shows that conditional cooperators do increase
contributions as the contributions of partners increase, but they do not
match them exactly, partially because of a reluctance to contribute zero.

3. Experimental Design
3.1. Linear Public Good Game

We play a standard linear public good game to analyse cooperation
under social uncertainty, but without strategic uncertainty. While the
payoff for individual i depends on the contributions of the partners, the
strategies to achieve the social optimum or maximise individual gains do
not. In the linear public good game the group size is set to two and we
have the following individual payoff structure

n,=E; —c¢; +0.7520j
=1

where 7; is the individual i’s payoff, E is the endowment, and c; the in-
dividuals contribution to the public fund. We set n = 2 and E = 6000
KHR. For every 1000 KHR contributed to the public fund, another 500

KHR are added. Thus, the marginal per capita return is 0.75 and since
0.75 <1 < 0.75 x N, players face a social dilemma. In this game the
profit maximising individual will contribute zero (¢; = 0) (the Nash
equilibrium) and it is socially optimal to contribute everything (c¢; = E;)
(see Fig. 3). The Nash and socially optimal strategy are independent of
the size of the group and the contributions of the partners, but the
payoffs clearly depend on the contributions of the partners. Contribu-
tions to the public fund are possible in discrete steps of 1000 KHR. The
maximum social welfare is 18000 KHR, which is 9000 KHR per person.

3.2. Threshold Public Good Game

The threshold public good game adds strategic uncertainty to the
social uncertainty of the linear public good game. The individual payoff
7; in the threshold game is determined by

(Ei—ci)+B if Y ¢>T
= o
(Ei—¢;) if Z:c_,-<T

Jj=1

where B is a lump sum benefit every player gets if the threshold is
reached, ¢; the individual contribution to the public good, T denotes the
threshold, and E; the endowment. Note that we set E = 6000, B = 6000,
T =9000 and N = 3 so that E < T < NE. Thus no individual can reach
the threshold by herself and reaching the threshold does not require
contributing all of the endowment by everyone.

The game has two symmetric Nash equilibria: the pure uncoopera-
tive strategy in which everyone contributes zero to the public fund (¢; =
0) which we refer to as symmetric uncooperative Nash equilibrium, and
the fair equilibrium strategy in which the threshold is reached via equal
contributions by everyone (¢; = T/N) which we refer to as symmetric
cooperative Nash equilibrium. The symmetric uncooperative Nash
equilibrium is a risk-dominant and the symmetric cooperative Nash
equilibrium is a payoff-dominant equilibrium. The fair equilibrium only
exists if and only if B > T/N. The symmetric cooperative Nash equilib-
rium maximises social welfare and distributes it equally among the
group. Hence, the fair social optimum is reached. The best response for
individual iis T/N if she believes that the others contribute (N — 1)(T/N)
, thus making the individuals contributions just enough to reach the
threshold. Contributing zero to the public fund is the individually and
socially optimal strategy if the individual believes the partners also
contribute zero (see Fig. 3). Apart from those two symmetric equilibria
there are also asymmetric equilibria, though symmetric equilibria tend
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Fig. 3. Optimal contribution strategy and symmetric Nash equilibria in the linear and the threshold public good game.

to act as focal points (Cadsby & Maynes, 1999). The symmetric coop-
erative equilibrium is often achieved via the equal division rule, or the T
/N heuristic (de Kwaadsteniet, van Dijk, Wit, & Cremer, 2008). The
requirements for an asymmetric equilibrium are Z}‘Zlcj =Tandc; <B
for all i. Thus, with every additional partner, the number of asymmetric
equilibria increases.

As in the linear public good game the endowment is 6000 KHR,
where contributions to the public fund are done in steps of 1000 KHR.
The group size is set to three. The maximum social welfare in the
threshold public good game is 27000 KHR. Thus, the individual payoff in
the fair social optimum (every individual contributes the same amount)
in the threshold game is the same as in the social optimum in the linear
public good game (9000 KHR). The symmetric cooperative Nash equi-
librium is reached if everyone contributes 3000 KHR. As shown by
Cadsby and Maynes (1999) the reward of reaching the threshold needs
to be sufficiently high to induce cooperation. In our setting, the marginal
per capita return in the symmetric cooperative equilibrium is 2 which
can be considered sufficiently high.” The linear as well as the threshold
public good game are played as one-shot games in which we randomly
assign new partners for each game to avoid intergroup dynamics such as
retaliation.®

4. Results

First, we establish the contribution and welfare levels in the linear
and the threshold public good games. Second, we analyse how indi-
vidual preferences, socio-demographics, and social capital influence

5 Comparing two experiments ideally requires that all key features (endow-
ment, location of Nash equilibrium and social optimum, number of players) are
equal. This is not possible in our setting. We keep the endowment as well as
individual payoffs in the uncooperative Nash equilibrum and the social opti-
mum the same in both games (0 and 9000) to avoid endowment effects. To do
so we increase the number of players in the threshold game to three. In hind-
sight, we could have played the linear public good game also with 3 players, by
choosing a different MPCR, which would have eased comparison across games.

6 The threshold game is set up as a framing experiment, where the threshold
may resemble a public good or a public bad which is analysed in Schuch, Nhim,
and Richter (2020). When analysing data, we always control for the framing
effect.

these contribution levels.

4.1. Public good games

4.1.1. Contribution levels

The average contribution to the public fund in the linear public good
game is 3.11 (SD 1.11) and 3.15 (SD 1.18) in the threshold public good
game. Fig. 4 shows that in the linear public good game only 3.31%
contribute the socially optimal amount of six bills and only 0.33% follow
the individual profit maximisation strategy of zero contributions. The
most frequent observed contribution is three bills (37.42%). In the
threshold game the most frequently observed contribution level is also
three bills (48.50%), but the contribution levels zero (3.65%) and six
(4.65%) are also observed more often. While the Kolmogorov-Smirnov
test confirms the difference of the distributions (D = 5.9734, p =
0.000), we cannot confirm differences in the mean (paired t test, p =
0.6242).

4.1.2. Welfare levels

Comparing the individual payoffs per game, we find that the median
payoff is considerably lower in the linear public good game (six) than in
the threshold public good game (eight). Also, the range of payoffs is
lower in the linear (from four to eight) than in the threshold public good
game (from two to twelve) (Fig. 5). When we relate the payoffs to the
contribution levels we see a negative relationship between contributions
and realised payoffs in both games. This negative relationship is caused
by the inherent feature of a social dilemma where contributing less is
individually better, but collectively worse. Contributing to the public
good often results in payoffs that are even lower than the symmetric
uncooperative Nash equilibrium. In Fig. 5 we can clearly see that in the
linear public good game the payoffs are distributed around (often below)
the Nash equilibrium, while in the threshold game two payoff branches
(collective success / failure) are visible. This makes it also intuitively
clear why the threshold game features an additional source of risk, as
more contribution to the public fund comes at a cost, but reduces the risk
of failing to meet the threshold. The symmetric cooperative Nash equi-
librium is a popular strategy with a very high chance of success, but also
contributing slightly above Nash (four bills) is a strategy with fairly high
success rates without having to sacrifice too much of the individual
payoff.
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Fig. 4. Contributions to the public fund in the linear public good and the threshold public good game.
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payoff levels.

4.2. Determinants of contribution levels

4.2.1. Linear Public Good

We run an OLS regression to explain contribution levels to the public
good. We find that risk aversion is negatively correlated with contri-
butions (Table 2; see table A.2 for specific village-fixed effects). This
effect persists independent of the covariates included (model (1) to (4) in
Table 2). We also see that high unconditional cooperators contribute
significantly more than low unconditional cooperators (the base). Also,
conditional cooperators contribute more to the public good than low

unconditional cooperators but to a lesser extent than high unconditional
cooperators. None of the socio-demographics apart from remittances
have any significant effect. We do see that a household that receives
remittances, which probably belongs to the wealthier part of the pop-
ulation, contributes more to the public good than those households
without remittances. Regarding social capital, we do not find any effect
of being a member of a voluntary organisation. We measured the
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Table 2
Determinants of Contribution level in the linear public good game.
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Table 3
Determinants of Contribution level in the threshold public good game.

Dep. Var.: Contribution to the public good in linear public good game

Dep. Var.: Contribution to the public good in the threshold public good game

@ (2 3 (€3] @ (2) (€©)) 4
Individual Preferences Individual Preferences
Risk Aversion -0.201%**  -0.224***  -0.230%**  -0.217%** Risk Aversion 0.0247 0.0474 0.0503 0.0441
(0.0524) (0.0538) (0.0481) (0.0539) (0.0716) (0.0693) (0.0683) (0.0677)
High Unconditional 1.587%** 1.270%** 1.247%%* 1.285%** High Unconditional 0.785***  (0.562** 0.542%* 0.585%*
Cooperators Cooperators
(0.178) (0.191) (0.212) (0.193) (0.222) (0.248) (0.256) (0.261)
Conditional Cooperators 0.638%** 0.426** 0.417* 0.440%* Conditional Cooperators 0.417%* 0.121 0.0770 0.0858
(0.165) (0.199) (0.208) (0.192) (0.148) (0.213) (0.224) (0.222)
Medium Unconditional 0.511** 0.238 0.310 0.364 Medium Unconditional 0.238 0.152 0.164 0.182
Cooperators Cooperators
(0.194) (0.231) (0.257) (0.244) (0.155) (0.167) (0.180) (0.169)
Other 0.740%** 0.514** 0.477** 0.527** Other 0.633***  0.421* 0.394 0.400
(0.165) (0.184) (0.206) (0.193) (0.196) (0.243) (0.258) (0.247)
Socio-demographics Socio-demographics
Male 0.101 0.112 Male 0.0630 0.0639
(0.159) (0.164) (0.206) (0.207)
Age 0.00407 0.00245 Age 0.000918 0.0000688
(0.00590) (0.00567) (0.00754) (0.00703)
Years of schooling completed 0.0204 0.0149 Years of schooling completed 0.0474* 0.0454*
(0.0201) (0.0192) (0.0263) (0.0262)
Number of household 0.0137 0.00810 Number of household 0.0166 0.0147
members members
(0.0281) (0.0288) (0.0629) (0.0618)
HH receives remittances 0.343%*** 0.335%** HH receives remittances -0.0792 -0.0730
(0.110) (0.113) (0.128) (0.136)

Social Capital
Member in a water and/or 0.158
fisher association

(0.172)
Expected help of neighbours 0.0512*
in contributing to
community tasks
(0.0274)
Constant 3.044%** 3.411%** 2.973%** 2.501%**
(0.288) (0.262) (0.297) (0.385)
Village fixed effects \/ \/ \/
Observations 302 302 281 281
R? 0.257 0.420 0.446 0.458
Adjusted R? 0.245 0.367 0.379 0.389

Standard errors in parentheses, clustered on village level. * p < 0.10, ** p <
0.05, *** p < 0.01

support for community tasks’ and find that the higher the support for
community tasks is the more people contribute to the public good, even
though it is only significant at a 10 % level.

4.2.2. Threshold Public Good

We run the same OLS for the contribution level in the threshold
public good game and find that risk aversion does not have a significant
effect in any specification (Table 3; see table A.3 for specific village-fixed
effects). We do find an effect of cooperative types, but the effect is
weaker than in the linear public good game. High unconditional co-
operators do contribute more than the low unconditional cooperators,
but the difference is less than in the linear public good game. In the
threshold public good game none of the socio-demographic variables
has any significant effect, and the social capital variables are insignifi-
cant as well.

Contribution levels in both games are not directly comparable,
because the games have different properties. Still, we can look at how
contribution levels in both games are correlated and how this depends
on risk aversion and social capital; see Figure A.1 and A.2. We find that
highly risk averse people have a positive correlation, while people with

7 The exact question in the survey was: “Suppose that 10 of your neighbors
are invited to help in community activities (e.g. repairing a canal or dam). How
many would show up?” The possible answers ranged from 0 to 10.

Social Capital
Member in a water and/or 0.181
fisher association

(0.156)
Expected help of neighbours -0.0137
in contributing to
community tasks
(0.0328)
Constant 2.868*** 2.887%** 2.545%** 2.556%**
(0.322) (0.289) (0.478) (0.608)
Village fixed effects \/ \/ \/
Framing \/ \/ \/ \/
Observations 301 301 280 280
R? 0.087 0.206 0.229 0.232
Adjusted R? 0.069 0.130 0.132 0.129

Standard errors in parentheses, clustered on village level. * p < 0.10, ** p <
0.05, *** p < 0.01

medium risk aversion show no correlation. People with low risk aversion
show a negative correlation (although only the mildly risk averse level 4
correlation of 0.254 is significant at 5%) (Fig. A.1). Regarding social
capital, we find that the correlation between the threshold public good
and the linear public good game is stronger for individuals with low
social capital (Fig. A.2).

A potential caveat is of course the very fact that the threshold game is
nonlinear and therefore a linear regression may not be the best speci-
fication to explain contributions. Therefore, we run alogit logit model
where we try to explain whether individuals contribute (i) less than the
symmetric cooperative Nash equilibrium (SCNE), (ii) more than the
SCNE, and (iii) exactly the SCNE. We code those as dummy variables to
test for the impact of risk aversion on those different contribution levels
(see table A.4).

We still do not see any effect of risk preferences, but again the
cooperative behaviour types are significant. High unconditional co-
operators have a higher probability of contributing above the SCNE,
conditional cooperators do not have a higher probability of playing one
of those strategies and medium unconditional cooperators have a higher
probability to play the SCNE. Neither the socio-demographic variables,
nor community related variables have any significant effect.
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5. Discussion and Conclusion

A key question in the literature concerns the individual and
contextual factors around cooperation in social dilemma situations. An
inherent feature of social dilemmas is the fear of being exploited or
betrayed by others, which has been coined “social uncertainty”. In
addition, some games feature an additional source of risk or “strategic
uncertainty”, as socially and privately optimal strategies depend on
actions of others.

The predominant way to analyse social dilemma situations is the use
of the linear public good game, where the strategies to achieve the social
optimum are independent of behaviour of others and, hence, strategic
uncertainty is absent. In this paper we analyse the underlying factors of
cooperation in (i) a linear public good game without strategic uncer-
tainty and (ii) a threshold public good game with strategic uncertainty.
By running both games we are able to analyse the determinants of
contribution levels in light of social and strategic uncertainty.

We find that cooperative behaviour types play a role for contribution
levels with and without strategic uncertainty. Yet, the differences be-
tween the cooperative behaviour types are less pronounced in the
threshold public good game. The symmetric cooperative Nash equilib-
rium serves as a clear focal point which may put individuals in a mode of
coordination, rather than cooperation. Also, our social capital variables
explain partially cooperation in the linear public good game, but not in
the threshold public good game, lending further support to the idea that
the threshold public good game is not necessarily perceived as a game of
cooperation only.

While risk aversion plays a role in the linear public good game, we
cannot find any impact of risk aversion in the threshold public good
game. This finding is somewhat surprising given that the threshold game
has a very clear risk component of failing to reach the threshold (the
strategic uncertainty), in addition to the social uncertainty of deviating
from the social norm of what others are doing. In regard to social capital
we find that low social capital leads to higher contributions in the
threshold game than in the linear public good game. To some extent, the
threshold acts as a focal point which people aim towards and are also
prepared to contribute more than their fair share. Thus, the focal point
reduces social risk to a certain extent. An obvious follow up experiment
would be to explore the role of social risk further, and allow for a
treatment where co-players would be computers, rather than humans
(Bohnet et al., 2008; Bolton, Feldhaus, & Ockenfels, 2016).

It is worth comparing our results to coordination games, such as the
stag hunt game that share some features with threshold public good
games. Coordination games have two Nash equilibria, and some studies
compared behaviour when one equilibrium has higher payoffs, but also
higher risk than the other. It has been shown that social capital variables
such as trust do indeed lead to choosing the pay-off dominant option as
long as the other person is perceived as trustworthy (Whiteman &
Scholz, 2010; Biiyiikboyaci, 2014; Bosworth, 2013). The effect of risk
aversion in stag hunt games is less clear. While a frequent pattern is that
risk aversion leads to choosing the risk-dominant option (Girtz, Hill, &
Owens, 2017; Whiteman & Scholz, 2010; Bolton et al., 2016), Biiyiik-
boyaci (2014) finds that coordination does not depend on the in-
dividuals risk preference but on the assumed risk preference of the
partner while Al-Ubaydli, Jones, and Weel (2013) find no effect at all.

In both games the most frequently observed contribution level is
50% of the endowment. The tendency to contribute around 50% of the
endowment has been observed many times before (Ledyard, 1995; Fehr
& Fischbacher, 2003; Burton-Chellew & West, 2013). In a setting where
the symmetric cooperative Nash equilibrium corresponds to 50% of the
endowment this choice is observed even more frequently. Thus, the
observed welfare levels are considerably higher in the threshold public
good game than in the linear public good game. While it is generally
difficult to compare welfare levels across games, setting the symmetric
cooperative Nash equilibrium to 50% probably made coordination
easier because it is the point that maximizes social welfare and is also in
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line with a fairness norm to contribute around 50% of the endowment.
Future research could test cooperation in strategic interaction settings
where the symmetric cooperative Nash equilibrium differs from the
preferred contribution level of 40 - 50% (Hichri, 2004; Willinger &
Ziegelmeyer, 1999). One confounding effect in our setup could be that
the linear public good game is played with two players while the
threshold game is played by three players. This is an important differ-
ence in the games, as cooperating with one other person is perhaps less
abstract than cooperating with two people. So while we observe that
social capital and risk preferences affect behaviour in the linear public
goods game, we do not know whether this effect is getting weaker as
number of players, and also cognitive load, increases.

Finally, many real world social dilemmas, such as harvesting a
renewable resource or contributing to joint infrastructure, resemble a
threshold game. However, the linear public good game remains the key
device to measure cooperation in most experimental research. Our re-
sults suggest that the determining factors in a linear public good game
do not necessarily carry over to a threshold game. While our experi-
ments are conducted in a specific Cambodian context and thus may not
be generalisable, they do raise the question to what extent results from
linear public good games can be used to explain cooperation in the field.
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