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Abstract

We study whether and when a second-order collective action problem, like the change of existing for-
mal rules governing cooperation, can be resolved to ultimately solve first-order collective good dilem-
mas. We do so by examining the conditions under which individuals change cooperation rules when
both their material incentives to cooperate and their social preferences for outcome distributions dif-
fer. Our experimental findings show that proselfs who benefit the most from cooperation are most
likely to initiate a rule change to a higher minimum contribution level. Regarding prosocials, we find
that their underlying motives in favour or against this rule change vary depending on their relative
earnings’ position. If they are ‘wealthy’, that is, they have a higher earnings potential, they are more
concerned about equality. When they are relatively ‘less wealthy’, they seem to care more about

enhancing collective outcomes.

Introduction

Whenever cooperation is required to produce collective
goods, the possibility and the benefits of individuals® free
riding bring the achievement of this production in peril
(Olson, 1965; Sell and Wilson, 1999). Such a situation,
where individual and collective interest conflict constitutes
a so-called social dilemma (Olson, 1965). Put differently,
social dilemma situations refer to cooperation problems
that arise when rational self-interested behaviour of indi-
viduals, such as the tendency to free ride or maximize
own utility, lead to suboptimal collective outcomes.
Everyday social life is full of such dilemma situations
(Merton, 1936; Coleman, 1990). Beyond the classical ex-
ample of the tragedy of the commons (Hardin, 1968),

think of team work in organizations, joint collaborations
in academia or more generally contributions to public
goods like schools, bridges, or highways. Indeed, a large
body of research shows that when contributing to the col-
lective good is voluntary, free-riding prevails (Fehr and
Schmidt, 1999; Winter, Rauhut and Helbing, 2012). This
is known as the first-order collective action problem
(Ostrom, 1990). Much attention has been dedicated to
the question of what solves this problem, that is, what
mitigates the tendency to free ride and increases collective
good production; see, amongst others, Albanese and Van
Fleet (1985), Iannaccone (1992), Kalyvas and Kocher
(2007), and Nordhaus (2015) for empirical studies on free
riding in different social settings.
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An important theoretical and empirical insight is that
in attempting to increase cooperation and solve the first-
order social dilemma, a second-order collective good
problem arises. That is, finding a solution that mini-
mizes free riding and increases cooperation requires
individuals to cooperate to establish an effective mech-
anism. Since individuals can free ride in the hope that
others will make the effort to establish and maintain
such a mechanism, they will face a new and different
collective action problem (Coleman, 1990; Ostrom,
1990).

A prime example concerns the establishment of so-
cial norms that stimulate cooperation (i.e., how much
one ought to contribute to a collective good). Such
norms are often considered a solution to the first-order
collective action problem (e.g., Coleman, 1990). Again,
however, because of the second-order problem the es-
tablishment of such a solution may be hampered. The
emergence of and changes in social norms pose collect-
ive action problems in and of themselves (e.g., Brennan,
Goodin and Southwood, 2013; Bicchieri, 2016). This
has been widely recognized in social theory. Indeed, as
theorized by Coleman (1990) and empirically tested in
experimental research (e.g., Yamagishi, 1986; Fehr and
Gichter, 2000; Giirerk, Irlenbusch and Rockenbach,
2006; Sefton, Shupp and Walker, 2007; Reuben and
Riedl, 2013; Van Miltenburg et al., 2014), the sanction-
ing of social norm violations is a prototypical second-
order public good problem. On the one hand, an effect-
ive sanctioning of cooperation social norms would in-
crease collective welfare, but on the other, it would also
impose costs on those doing the sanctioning. Many peo-
ple might therefore prefer to wait until others do the
sanctioning.

Here, we do not focus on the role of informal social
norms, but on the related issue of formal rules about co-
operation. We study how changing the formal rules gov-
erning cooperation may provide an alternative ‘solution’
to the first-order collective action problem. Contrary to
informal social norms, formal rules (a.k.a. formal norms
or legal norms; Brennan, Goodin and Southwood, 2013)
are explicitly written down and are typically sanctioned
by an authorized third party, like the state or a formal
authority. Formal cooperation rules specify how much
one is required to contribute to a collective good and
this requirement is formally sanctioned. Our focus on
cooperation rules is grounded in two main observations.
First, similarly to a change of social norms, the change
of formal cooperation rules can solve the first-order col-
lective action problem but at the same time poses a
second-order social dilemma. In fact, we believe that
changing an explicit and formally enforced rule is harder

(and thus more costly) than changing an implicit and in-
formally enforced social norm [see Elster (1989) for a
distinction between the two]. We therefore ask whether
individuals are able to solve this more challenging
second-order problem. Second, we recognize that indi-
viduals’ interactions in social dilemmas are typically
structured by pre-existing rules of the game. Hence, in
order to solve social dilemma’s and increase cooper-
ation, individuals can either develop strategies that en-
force cooperation norms, or change the pre-existing
rules towards higher contribution levels to a collective
good.

We illustrate the role of formal cooperation rules
with an example of a social dilemma regarding academic
collaborations. Imagine two or more scholars working
on a joint interdisciplinary project. They are all inter-
ested in finalizing the project and having it published
(preferably in an influential journal). However, as long
as contributions to the paper are voluntary, there may
be free riders among them who rather wait for the
other(s) to do the job than contribute directly them-
selves. One way to minimize free riding and increase
contributions is to punish the free riders, e.g., by damag-
ing their reputation towards other colleagues. Another
way is to challenge the collaboration ‘agreement’ (i.e.,
formal cooperation rule), which might entail a formal
division of the workload among the scholars, the time
that needs to be invested, or the sort and the difficulty of
each task. The second-order problem arises when there
are costs to challenging an existing agreement amongst
collaborators, for example, because doing so makes one
unpopular. Challenging such agreements is what we call
‘a change of cooperation rules’ and is what we are inter-
ested in.

More specifically, our focus is on an existing rule
that imposes the minimum extent to which individuals
must cooperate. In society, such rules range from taxes
at local or national level to cleaning duties in a dormi-
tory. In these and other social situations, the existing
rules vary in the degree to which they allow individuals
to free ride on the cooperative behaviour of others. For
instance, in trying to build a bridge in a village, a local
government can decide to let people contribute voluntar-
ily or it can impose a local tax (i.e. a minimum level of
contribution).! As a consequence, some individuals may
want to change an existing rule (i.e., local tax) to one
that is more or less lenient in this way. This is what we
address, namely whether individuals try to change co-
operation rules in social dilemma situations and under
what conditions.

When individuals receive similar benefits from a col-
lective good and when they hold similar preferences
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about cooperation, rule change towards more cooper-
ation might be relatively straightforward (Ostrom,
1990). It is highly unrealistic, however, to assume such
homogeneity in groups or working teams (Bicchieri and
Funcke, 2018). Individual actors may differ in the bene-
fits they receive from a collective good® as well as in
their preferences for the distribution of the collective
outcome. Using again the example of a joint interdiscip-
linary project, the benefits scholars receive from a publi-
cation differ across scientific fields and may depend on
the main discipline of the publishing outlet (e.g., the
benefits of publishing in a sociology journal are higher
for a sociologist in the team than for an economist). Or
in the case of building a bridge, the benefit of a new
bridge may be higher for those villagers who live close
to the bridge and are more dependent on it than for
those who live further away and are less dependent.
Indeed, earlier research (e.g. Noussair and Tan, 2011)
has shown that inequality in benefits matters for the in-
dividual willingness to cooperate towards realizing col-
lective goods. In this study, we elaborate on this finding
and inquire into the role of unequal benefits from a col-
lective good in the second-order public good problem
that arises when individuals have an opportunity to
change the rules governing cooperation.

Furthermore, individual actors may also differ in
their social preferences for outcome distributions. Such
preferences are a reflection of individuals’ social value
orientations (Dijkstra, 2013). Value orientations vary in
the degree to which individuals are prosocial or proself.
A prosocial individual prefers maximizing collective
gains and favours equal distributions, thereby valuing
cooperation within a team. Proselfs, on the other hand,
pursue individual gains even if these go at the expense of
collective gains or yield unequal distributions; they have
no preference to cooperate to enhance team perform-
ance. Think again of our examples of villagers or schol-
ars who care more about the collective outcome like a
bridge or a nice piece of research than about the costs of
contributing. Although value orientations have been
considered to be quite important in understanding indi-
vidual behaviour bounded by social structures (e.g.,
Parsons, 1966; Offerman, Sonnemans and Schram,
1996; Van Lange, 1999), to the best of our knowledge,
there is only one other study (Gérxhani and van
Breemen, 2019) that has looked at the relationship be-
tween individuals’ value orientations and rule change.
That study, however, maintains the rather unrealistic as-
sumption of equal individual benefits from cooperation.

The added value of our study is precisely the simul-
taneous consideration of these two types of heterogen-
eity—differences in benefits from collective goods and

differences in preferences for outcome distributions—
when analysing the change of cooperation rules. Hence,
our research question is whether and under what condi-
tions individuals change the rules governing cooperation
when both their material incentives to cooperate and
their social preferences for outcome distributions differ.
Addressing such a question is of great relevance because
it will increase our understanding of whether and when
a second-order collective action problem, like the change
of existing cooperation rules, can be resolved to ultim-
ately solve first-order collective good dilemmas.

We study our research question using laboratory
experiments. In particular, we implement a public goods
game, because it comprises the key elements of a social
dilemma in a simple environment and it has been widely
used to study cooperation and free riding (Fehr and
Gichter, 1999). In a public goods game, cooperation is
measured by an individual’s contributions to a collective
good. Applying this in a laboratory gives us a high level
of control that allows us to disentangle the effects of dif-
ferent cooperation rules from differences in social pref-
erences and in unequal benefits from cooperation.
Moreover, laboratory control helps us to rule out many
confounding factors that are typically present in obser-
vational studies (Jackson and Cox, 2013).

Finally, we implement a majority voting procedure
as the main mechanism of rule change. This procedure
aims to capture a democratic environment where all
individuals have equal rights to participate in rule mak-
ing (Jacob, 2015) and directly challenge an existing rule
via voting (Walker et al., 2000). Moreover, previous
studies have shown that the presence of a minimum co-
alition in favour of change is necessary for a rule change
(DiMaggio, 1988; Ostrom, 1990). Majority rule assures
a minimum coalition of 50 per cent if a proposal to
change a rule is accepted. ‘“When binding for all
involved, voting on rule change may provide a successful
way to establish socially optimal outcomes’ (Hauser
et al., 2014: p. 220). We reflect further on the choice of
this mechanism of change in the concluding discussion.

Change of Cooperation Rules

Differences in Benefits from Cooperation:
Earnings

Previous research relates individuals’ contribution to
collective goods to both heterogeneity in endowments
and heterogeneity in rewards and finds that inequality in
endowments yields higher cooperation while unequal
rewards negatively affect it (Hopkins and Kornienko,
2010). Because we are interested in studying whether a
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rule change is attempted to increase cooperation, we
focus on heterogeneity in the rewards from cooperation
(e.g., different benefits from an interdisciplinary publica-
tion), since such heterogeneity seems to impede cooper-
ation the most. In particular, we consider situations
where individuals receive different benefits from the
same contribution in a collective good [as studied, for
example, by Reuben and Riedl (2009, 2013) and
Nikiforakis, Noussair and Wilkening (2012)]. It has
already been shown that individuals contribute
proportionally to their anticipated benefits from
cooperation (Reuben and Riedl, 2013). More specifical-
ly, high earners contribute more to a collective good
than low earners, presumably because they benefit
more.?

Here, we consider the implications of differences in
benefits from cooperation (i.e., high earners vs. low
earners) for a cooperation rule change. In our example,
‘high earners’ would be scholars who benefit more from
an interdisciplinary publication, whereas ‘low earn-
ers’—scholars who benefit less from an interdisciplinary
publication. If given the opportunity to change a cooper-
ation rule to a higher minimum contribution level, both
high and low earners will potentially benefit from the
change, as the collective good will be larger and every-
one receives more benefits. Nevertheless, challenging the
existing formal rules may be costly; think, for example,
of sanctions such as a fine or a reprimand* (e.g.,
Yamagishi, 1986; Morrison, 2006). There is thus an in-
centive to free ride on others in initiating the rule
change. The risk of attempting a rule change is also con-
firmed by research on social norms. Those individuals
who stick their necks out to change norms are known as
norm ‘trendsetters’. ‘When engaging in counter-
normative actions, one must believe that such actions
will carry weight and lead to some personal benefit or
some broader societal change before being willing to en-
gage in them’ (Bicchieri and Funcke, 2018: p. 5). As
mentioned above, we are interested in an environment
where the personal benefits of both high and low earners
would increase if they attempt a rule change to higher
contribution levels. However, the incentive to free ride
will be stronger for low earners than for high earners,
since the net increase in personal benefits for the latter
would be larger than for the former (Barber and
Simmering, 2002). This argument is confirmed by find-
ings from case studies where individuals who are enti-
tled to a higher income from a cooperative effort, are
more willing to provide this effort (White and Ford
Runge, 1995; Gaspart et al., 1998). In line with the
above, we assume that—other things being equal—high
earners will be the trendsetters, that is, they will be more

inclined than low earners to change a rule to higher con-
tribution levels.

Differences in Preferences for Outcome
Distributions: Social Value Orientations

We consider two relevant types of social values: one
where an individual’s social value orientation is catego-
rized as proself—corresponding to the pursuit of maxi-
mizing own outcomes; and the other where an
individual’s social value orientation is categorized as
prosocial—corresponding to maximizing both joint out-
comes and equality of outcomes (Van Lange, 1999). A
detailed theoretical and empirical analysis by Gérxhani
and van Breemen (2019) shows that under equal benefits
from cooperation, prosocial individuals are more likely
than the proselfs to change a rule from low to high min-
imum contribution levels. The underlying argument is
that, when rule change is costly, proself individuals are
more likely to free ride on others initiating the change.
In fact, proselfs may not even favour the change al-
together, if that change—from low to high contribution
levels—would limit their possibility to free ride on
others’ contributions in a collective good, and hence to
maximize their own outcomes. Prosocial individuals, on
the other hand, care more about the enhancement of col-
lective outcomes and equality and will therefore be more
likely to initiate change to cooperation rules that impose
higher minimum contribution levels for all.

Cooperation Benefits and Value Orientations

The question that remains is whether and how the inter-
action between heterogeneous benefits from cooperation
and heterogeneous value orientations will affect who
will initiate a change of cooperation rules. When consid-
ering such an interaction, our previous argument that
proselfs will be inclined to free ride on others’ initiation
of rule change can be refined. Imagine again the group
of equally capable scholars, teamed up to work on an
interdisciplinary joint project. They come to an agree-
ment on how much each has to contribute to the re-
search project in order to successfully reach the
publication target. Moreover, they do not know each
other’s value orientations, nor the distribution of bene-
fits from cooperation (i.e., the benefit from the interdis-
ciplinary publication). In this case, some proself scholars
might initiate a change of the existing agreement to a
higher minimum contribution to the project if they ex-
pect that by doing so their benefits would be higher than
the costs and at the same time do not expect others to
initiate the change.
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Initiating a rule change is a volunteers’ dilemma. If
there are distinct payoff consequences to volunteering in
a volunteers’ dilemma, the standard mixed strategy equi-
librium (Diekmann, 1985, 1986) may not hold. In
Supplementary Appendix SB, we extend the volunteers’
dilemma to allow for heterogeneity (i.e., two player
types). We show that in a mixed strategy equilibrium
where players of the same type play the same strategy,
the type that benefits more from someone volunteering
is more likely to volunteer. We use this to formulate our
next hypotheses.

Since high-earning proselfs will benefit more than
low-earning proselfs from cooperation in a setting where
all members are required to make high contributions to
the collective good, we expect that:

H1: If individuals are proself oriented, high earners will
be more likely than low earners to attempt a change of
rules towards more contribution.

For prosocial individuals, the situation is different
and more complex. Prosocial value orientations are
directed towards two desired outcomes: maximal col-
lective outcomes and equality in outcomes (Van Lange,
1999). Hence, prosocial individuals—irrespective of the
benefits they receive from cooperation—might feel un-
comfortable when collective outcomes are not maxi-
mized (i.e., no interdisciplinary publication), or if
inequality in outcomes is large (i.e., some end up benefit-
ing more than others). This implies that prosocial indi-
viduals—no matter whether they are high or low
earners—have to choose between: (i) a setting with a
low minimum contribution level and hence the risk of
low collective outcomes; and (ii) a setting with a high
minimum contribution level—and thus a larger collect-
ive outcome as a result of higher contributions—but
with a larger gap in earnings across individuals, i.e.
higher inequality.

Thus, both high- and low-earning prosocials have to
choose between minimizing inequality at the cost of low
collective outcomes versus maximizing collective out-
comes at the cost of equality.’ Because of this dilemma,
we expect that earning prospects have no effect on rule
change attempts if an individual has a prosocial value
orientation. Hence:

H2: If individuals are prosocially oriented, the likeli-
hood to attempt a change of rules towards more contri-
bution does not depend on whether individuals are low
or high earners.

When comparing prosocial low earners with proself
low earners, both expect the same financial benefits

from a rule change to higher contribution levels and face
the same costs if they attempt to change the rule.
However, because of their low earnings, both rather
avoid bearing the costs of changing the cooperation
rule. Since proselfs care primarily about maximizing
their own profit, they will thus unlikely attempt a rule
change. The material burden is as high for prosocial low
earners, but contrary to proselfs, they care beyond the fi-
nancial benefits. In particular, prosocials care about the
collective benefit and the equality of outcome distribu-
tions. By initiating a rule change to higher contribution
levels, prosocial low earners can increase the overall col-
lective welfare, but at the cost of equality. We do not
know a priori which of these two outcomes they value
more, but argue that by not initiating a rule change at
all, prosocial low earners would not satisfy either of
their desired social outcomes. Whereas if they do initiate
a change, they would achieve a higher collective welfare,
benefiting all, albeit some more than others (i.e. inequal-
ity increases). We assume that the fact that all benefit
makes the increased inequality acceptable to the proso-
cials and that the advantages of higher collective benefits
are therefore more important than the increased inequal-
ity.® We therefore hypothesize that:

H3: If individuals are low earners, those with prosocial
value orientations will be more likely than those with
proself value orientations to attempt a change of rules
towards more contribution.

The situation differs when comparing prosocial high
earners with proself high earners. Also, they would both
benefit from a rule change to higher contribution levels.
However, the balance between the material and the so-
cial preference ‘burden’ might shift. Proselfs would still
prefer to free ride on a rule change to higher contribu-
tion levels, unless they expect the benefits of this rule
change to surpass the costs. For prosocials, on the other
hand, the prospects of such a rule change would again
create the dilemma of choosing between maximizing
collective outcomes and achieving equality. As long as
prosocial high earners have the ‘burden’ of caring for
equality and proself high earners expect to benefit more
(see H1), we assume that the negative effect for proso-
cials is stronger than the free-riding incentive for pro-
selfs. This leads to:

H4: If individuals are high earners, those with proself
value orientations will be more likely than those with
prosocial value orientations to attempt a change of rules
towards more contribution.”

Figure 1 below displays a graphical illustration of
our hypotheses.
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Figure 1. Summary of hypotheses on rule change attempts

Methods

Sample

We conducted laboratory experiments in June 2015 at
the CREED Laboratory of the University of Amsterdam.
Participants were recruited on a voluntary basis from
the CREED student participant pool, consisting of ap-
proximately 2,000 individuals. All Dutch-speaking stu-
dents received an invitation to sign up and participation
was on a first-come, first-serve basis. There were 20 ses-
sions with a total of 28 groups of five members each, for
a total of 140 participants (70 men and 70 women, M,
=21.50, SD = 2.86).% No participant took part in more
than one session.

A session lasted approximately 60 minutes. At the
end of each session, participants were paid their earnings
in private. Earnings in the experiment were in ‘points’
and were exchanged for euros at a rate of 1 euro per 100
points; they were based on their decisions on several
tasks (described below); participants earned on average
€21.40, including a €7 show-up fee.

Experimental Design, Measurements, and
Procedure
Each session followed the same protocol. Upon arrival,
participants were randomly seated at separate computer
cubicles. The experimenter made clear that making con-
tact with other participants through conversation or
other means was prohibited during the session. This was
done to minimize the possibility that participants could
identify their team members or could communicate dur-
ing the experiment.

All participants receive the same general instructions;
before they can proceed, participants have to indicate

that they have understood these instructions.” The ex-
periment proceeds according to the following stages:

e First, we measure participants’ risk attitudes as they
may positively influence the likelihood of a rule
change (Morrison, 2006). Participants were asked to
answer the following question ‘How willing are you
to take risks, in general?” on an 11-point Likert scale,
ranging from 0 (not at all) to 10 (very much). As
shown in Dohmen et al. (2011: p. 522), this question
‘generates the best all-round predictor of risky behav-
iour’. The risk measure is used as a control in our em-
pirical analysis below.

e Second, participants were randomly and anonymous-
ly paired to measure their social value orientations.
We do this before the main part of the experiment
starts, because this is a stable individual trait unre-
lated to the rest of the experiment. We assess partici-
pants’ social value orientations via the Triple
Dominance Measure (TDM; Van Lange, 1999). This
is an established method for this purpose, in particu-
lar known for its ecological validity (Bem and Lord,
1979). The TDM has a high reliability and is in par-
ticular used in social psychology to assess individual
value orientations (e.g., Messick and McClintock,
1968; Balliet, Parks and Joireman, 2009). The meas-
ure consists of nine items, each containing three dis-
tinct outcome distributions with points for oneself
and for an anonymous paired other.!® Specifically,
participants are asked to make a choice, nine times,
between three outcome distributions across own and
other’s earnings (for more details, see instructions in
Supplementary Appendix SA). Participants are
informed that one of their choices will be randomly
chosen for payment. According to the choices made,
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the TDM categorizes individuals into the two catego-
ries of interest: self-interested (maximizing own out-
comes); competitive (maximizing the difference
between own and other’s outcomes); or prosocial
(pursuing an equal distribution of outcomes) (Van
den Bergh, Dewitte and Cremer, 2006), if at least six
out of nine choices can be consistently attributed to
one of these values, otherwise they remain
uncategorized.

e Third, after an incentivized measure of the prevailing
social norm,!! participants are randomly assigned to
a team of five to participate in the main experiment.
This consists of two consecutive public goods games
with anonymous matching. Participants remain in
the same team for both games. They are unaware
during the first game that a second game will follow.
Instead, they are informed that the experimental ses-
sion consists of multiple tasks and rounds. Each pub-
lic goods game consists of 10 rounds, which the
participants are informed about.'? In every round,
each participant receives an endowment of 10 points
that they can split (in integers) between an amount to
keep for themselves and an amount to contribute to
the public good. We will discuss the payoff conse-
quences of this choice below. In deciding on this
split, participants are constrained by the existing
cooperation rule (which is one of the treatments, as
described below). In each of the 10 rounds of
each game, the total contribution to the team
collective is made public to the members, while indi-
vidual contributions are not visible to other team
members.

e Fourth, after the 10 rounds of the first game, the se-
cond game is announced, and participants are given
the opportunity to change the existing cooperation
rule before this starts. More specifically, each team
member is given the opportunity to call for a vote to
replace the existing rule with a new one. This initi-
ation of a vote costs 10 points for each member call-
ing it. This reflects possible costs outside the
laboratory of attempting to change an existing rule.
If no one calls for a vote, the cooperation rule that
was in place during the first game also applies to the
second game. If at least one member indicates ‘yes’
on the call to vote, then the voting procedure for that
team starts. For an actual rule change, a majority
vote (three out of five members) is required. If a ma-
jority of the team votes in favour of a change, then
the cooperation rule changes for that team. This
setup allows us to measure our dependent variable of
interest: a rule change attempt, which occurs when-
ever a respondent says yes to a ‘call to vote’.

o Fifth, the second public goods game starts, under ei-
ther a new cooperation rule or under the same rule as
in the first game.

e Finally, each session concludes with a short question-
naire on the participants’ socio-demographic
characteristics.

The experiment implements a full-factorial 2 x 2
between-subject design. In the environment of our ex-
periment, cooperation rules impose a minimum level of
contribution to the public good. We refer to such min-
imum requirements as ‘contribution rules’. The first
treatment to which participants are randomly assigned
is the Contribution rule. We introduce a rule for the
mandatory minimum contribution in each round in the
first public goods game; this is either Rule low?2, which
imposes a low contribution (two points, out of a pos-
sible 10) or Rule high8, which imposes a high contribu-
tion (eight points).'> Because our focus is on the rules
themselves, and not on their enforcement, we enforce
any such minimum across all participants; they are un-
able to contribute less than the rule calls for.

The second experimental treatment concerns the
Allocation of benefits to which participants are random-
ly assigned. In each round of both games, the individual
earnings from the collective good are:

o In the low-benefit treatment, a participant earns 0.3
points for every token invested (by anyone) in the
public good. The total earnings are then (10 points—
points contributed to the collective good) +
0.3*(total team contributions).

o In the high-benefit treatment, a participant earns 0.5
points for every token invested (by anyone) in the
public good. The total earnings are then: (10
points—points contributed to the collective good) +
0.5*(total team contributions).

We thus create low earners and high earners by
implementing a different marginal per capita return
(MPCR) for each type (0.3 versus 0.5, respectively); this
MPCR yields different personal benefits from the col-
lective good. This differentiation of benefits is common
knowledge among all five team members, while the indi-
vidual benefits remain private information. Each team
consists of three members with one benefit type (0.3/
0.5) and two with the other (0.3/0.5). In half of the
teams, three individuals have high benefits and two have
low benefits; the reverse holds for the remaining teams.
Participants do not know how many low- or high-
benefit team members (i.e., low or high earners) are in
their team. The main reason for not revealing this
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information is to prevent rule change attempts based on
the existence of a majority of like-minded team mem-
bers, because this could be a possible confound for our
variables of interest.

Results

Descriptive Findings

Social value orientations

We pool the self-interested and competitive categories
into a single category (‘proselfs’), since only one re-
spondent has been classified as ‘competitive’. Using the
TDM (e.g., Van Lange, 1999), we categorize partici-
pants into proselfs and prosocials if at least six out of
nine choices a participant made is consistent with one of
these values. If otherwise, participants are classified as
‘uncategorized’ and are not considered in our analyses.
Of the 140 participants, 19 participants remained un-
classified in this way. Of the remaining 121 participants,
65 (54 per cent) are classified as having a proself value
orientation and 56 (46 per cent) as having a prosocial

value orientation. '

Unequal allocation of benefits: majority and minority
group composition

Recall that—unknown to the participants—some teams
had three participants with high benefits and two with
low benefits, while the other teams had the reverse. We
tested whether this difference in group composition
influenced our main variable of interest but found no
significant differences for mean social value orientation,
contributions in the two public goods games, and rule
change attempts. From here onwards, we therefore pool
the observations from the two team compositions.

Cooperation

We examine the degree of cooperation as measured by
the amount of contributions to the collective good in the
first public goods game (i.e., before a possible rule
change) and in the second game (i.e., after a possible
rule change). Under Rule low?2, the mean contributions
of the 14 teams (across 10 rounds) range from 2 to 8.9
points (out of 10), with an average of 4.87 (SD =1.65).
Under Rule high8, the range is between 8 and 9.9 points
with an average of 8.47 (SD=4.57). There is a differ-
ence on a 10 per cent significance level between the con-
tribution of high and low earners in both games (Mann—
Whitney test, z = —0.680 and —1.772; P=0.49 and
0.08, respectively). More generally, both games show
the typical declining contribution pattern that has been

observed in many previous public goods experiments
(Ledyard, 19935). Figure 2 below shows the average con-
tributions for all 10 rounds of the first and the second
public goods game, for the low as well as for the high
contribution rules, and for the different earner types and
social value orientations.

Earnings in the two public goods games when a rule
change took place

Next, we examine the aggregate individual earnings
across 10 rounds for teams where a rule change took
place. Comparing the earnings in the two games when
the rule was changed from low2 to low8, we see that in
the first game (Rule low?2), high earners earned on aver-
age 171.5 points (SD =18.6) while low earners earned
125.2 points (SD =7.4). This difference is statistically
significant (Wilcoxon signed-rank test, z = —4.241, P <
0.001). In the second game (Rule high8), high earners
earned on average 220.3 points (SD =24.8), while low
earners earned 140.4 points (SD =8.7). Again, the dif-
ference is statistically significant (z = —6.389, P <
0.001)." The change from Rule low?2 to Rule bhigh8 ben-
efits both earner types. The numbers above show that
both high and low earners earned more after a higher
minimum contribution level had been imposed. The dif-
ferences are significant (Wilcoxon, high earners: z =
—6.297, P < 0.001, low earners: z = —4.350, P <
0.001, respectively). To a large extent, of course, this is
driven by the ‘forced’ cooperation in an environment
where this benefits all. Interestingly, however, the rule
change increases inequality. The average difference be-
tween high and low earners in the first game was 64.74
(SD=22.10) versus 80.97 (SD=12.89) in the second
game. This increase in inequality is significant
(Wilcoxon signed-rank, z = —2.482, P < 0.05), which
shows that although a rule change led to more cooper-
ation and increased individual and collective welfare, it
also increased the existing inequality.

Rule Change Attempts

Under the Rule low2—the low contribution rule—52
per cent of the participants attempted a change by call-
ing for a vote after the first public goods game and the
rule was changed in all but one team. Under Rule
high8—the high contribution rule—15.7 per cent called
for a vote, but the rule was never changed. We estimate
the likelihood for a rule change attempt from Rule low?2
to Rule high8. Given our binary outcome variable—call-
ing for a vote to change the existing rule from a low to
high contribution level versus not calling for a vote—we
estimate logistic regression models. First, we apply a
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logistic regression with robust standard errors of a rule
change attempt (i.e., call to vote yes/no), on value orien-
tation type, earner type, and the interaction between
these two, while controlling for risk taking, gender, and
age. We find a statistically significant interaction be-
tween the two main independent variables (i.e., value
orientation and earner type) predicting support for rule
change (Odds ratio = 0.05, P = 0.016). Second, we
again estimate models for a rule change attempt (i.e.,
call to vote yes/no), with the same control variables.
Now, however, we split the analyses across value orien-
tations and earner types, respectively, and ran separate
regressions. We do so because our hypotheses focus on
differences between high and low earners and on differ-
ences between prosocial and proself individuals. The
results are reported in Table 1 below.

Model 1 provides a test of hypothesis 1, i.e. that
among proself individuals, high earners are more likely
to attempt a rule change than low earners. The analysis
confirms this hypothesis. In fact, amongst the proselfs,
high earners are more than 11 times more likely to call
for a vote than low earners. Model 2 tests hypothesis 2,
which predicts a null effect, namely that there is no dif-
ference between earner types among prosocial individu-
als. The logit regression in model 2, however, only
shows that we cannot reject a null effect. This in itself
does not provide evidence in favour of hypothesis 2. To
test this hypothesis, we therefore resort to a Bayesian
analysis.'® Doing so requires an assumption about the
prior distribution of the high-earner coefficient in the
logit regression.!” To formulate a null hypothesis, we

use the results for proselfs and apply a normal distribu-
tion with mean and standard deviation determined by
the corresponding logit. Essentially, this assumes that
the effect of earnings for prosocials has the same distri-
bution as for proselfs. The alternative hypothesis we use
assumes that the effect for prosocials centres around 0
(no effect). We use a normal prior distribution with
standard deviation 1 (our conclusions are robust to
choosing standard deviation 0.1 instead). In both cases,
all other odds ratios are assumed to have a normal prior
with mean 0 and standard deviation 1. Specifying the
model in this way allows us to calculate the posterior
odds ratio of the alternative hypothesis being correct to
the null hypothesis being correct. Under the assumption
that both models are equally likely a priori, this poster-
ior ratio is 10.1. We conclude that for prosocials, a
model where high and low earners follow the same pat-
tern as the proselfs is strongly rejected in favour of one
where there is no difference between high and low
earners.

Furthermore, model 3 tests hypothesis 3 that among
the low earners, prosocial individuals are more likely to
attempt a rule change towards more contribution than
proself individuals. The table shows that proself individ-
uals are indeed significantly less likely to attempt a rule
change than prosocials, given low earnings. The odds
ratio of 0.16 implies that proselfs are more than six
times less likely to call for a vote. Finally, model 4 tests
hypothesis 4 that among the high earners, proself indi-
viduals are more inclined to attempt a change of the con-
tribution rule than prosocial individuals. We do observe

Table 1. Rule change attempts from a low contribution rule (Rule low?2) to a high contribution rule (Rule high8)

M1: Proself individuals (n = 33)

M2: Prosocial individuals (n = 26)

QOdds ratio (robust SE)

QOdds ratio (robust SE)

(

High earner 11.27 (11.73)** 0.39 (0.34)

Female 0.90 (0.73) 1.28 (1.24)

Risk attitude 0.57 (0.17)* 0.76 (0.23)

Age 0.97 (0.14) 0.68 (0.18)
Intercept 22.45 32,326.54
Pseudo R* 0.19 0.10

M3: Low earners (n=32) M4: High earners (n=27)
QOdds ratio (robust SE) QOdds ratio (robust SE)

Proself 0.16 (0.14)** 3.88(3.56)

Female 0.34 (0.30) 1.78 (1.57)

Risk attitude 0.50 (0.15)** 0.99 (0.25)

Age 1.02 (0.20) 0.78 (0.18)
Intercept 124.80 134.10
Pseudo R? 0.20 0.13

Notes: Logit regression with robust standard errors of call to vote on the independent variables in the first column.

different from 1 at the 10/5/1 per cent level.

e

indicates that the odds ratio is significantly
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that proselfs are almost four times as likely to call for a
vote, but this is not significantly different than equal
probability. Thus, this last hypothesis is not confirmed.

Of the control variables, risk attitude shows some
interesting effects: amongst the proself individuals
(model 1) and the low earners (model 3), risk takers at-
tempt to change the rule significantly less often than risk
avoiders. Recall that our risk variable takes values be-
tween O (strongly avoiding risks) and 10 (strongly taking
risks). An estimated odds ratio of 0.5 means that each
unitary step upward on the risk attitude scale reduces
the likelihood of calling for a vote by a factor 2. A
change from Rule low?2 to Rule high8 indeed reduces the
risks involved in the public goods game. Our result thus
implies that the higher the risk aversion an individual
has, the more likely that (s)he will call for a vote to
change the contribution rule.

Conclusions

In this study, we examine whether and under what con-
ditions individuals change the formal rules that govern
cooperation when both their material incentives to co-
operate and their social preferences for outcome distri-
butions differ. There is a large body of experimental and
non-experimental literature focusing on the question of
what mitigates the tendency to free ride and increases
cooperation. Ours complements the existing research
by, first, studying the second-order collective action
problem of changing cooperation rules as an alternative
‘solution’ to increase cooperation. Much of the literature
on second-order collective action problem has focused
on changing informal social norms. Instead, our interest
lies in changing formal rules; specifically, on rules that
impose a minimum extent to which individuals must co-
operate. As illustrated above, such rules can be applic-
able in various social dilemma situations, ranging from
team work in organizations to joint collaborations in
academia, or more generally contributions to public
goods like schools, bridges, or highways. Our second
contribution lies in relaxing the assumption of homo-
geneity within groups. We simultaneously consider the
role of differences in benefits from collective goods and
of differences in preferences for outcome distributions in
the change of cooperation rules. Our analysis shows that
the interaction between their value orientation and the
extent to which they benefit from the collective good
matters in the way individuals address the second-order
collective action problem of changing cooperation rules.

We find evidence that the effect of material incentives
on an attempt to change a rule towards more mandatory
cooperation depends on one’s social preferences. Proselfs

who benefit the most from more cooperation are most
likely to initiate a rule change to a higher minimum contri-
bution level. It seems that high-earning proselfs, who
benefit more than low-earning proselfs from cooperation,
expect that their benefits surpass the costs in case of a rule
change. To understand prosocials’ behaviour, recall that
they face a dilemma between higher collective outcomes
and equality in their decision to attempt a rule change.
Indeed, our data show that a rule change from low to
high contribution levels yields both, increased total wel-
fare and higher inequality.

For prosocials, thus, the decision about whether to
initiate a rule change strongly depends on how they
weigh these two outcomes. Interestingly, we find that al-
though the same dilemma holds for all prosocials, the
combined effect on their behaviour relative to proselfs
depends on how much they materially benefit from co-
operation. When comparing prosocial low earners with
proself low earners, the former are much more likely to
attempt a rule change towards more contribution than
the latter. Instead, prosocial and proself high earners do
not significantly differ in their likelihood of attempting a
rule change to higher contribution levels. These findings
suggest that under conditions of ‘poverty’ (i.e. lower
earnings potential), prosocials are more keen than pro-
selfs on a rule change. In this case, maximization of col-
lective outcomes appears to outweigh the equality
motive. In other words, when their earnings are low,
prosocials seem to ‘solve’ the above-mentioned dilemma
by satisfying at least one of their desired outcomes.
Under conditions of ‘wealth’ (i.e. higher earnings poten-
tial), the fact that we do not observe differences between
proselfs and prosocials could be related to the following.
Proselfs seem satisfied with their earnings and do not ap-
pear to find the benefits from change higher than the
costs; prosocials, on the other hand, seem to care more
about equality than about maximizing collective out-
comes. In the example of scholars collaborating to have
a joint publication, these findings mean that those schol-
ars—who benefit less than others from an interdisciplin-
ary joint publication, but at the same time care more
about the collective outcome (i.e., a nice piece of re-
search) than about the collaboration costs—will more
likely change the existing collaboration agreement in
order to increase each scholar’s contribution levels to
the joint publication. For those scholars whose benefits
from an interdisciplinary joint publication are higher
than the rest, the underlying motives do not seem to
matter as long as changing the existing collaboration
agreement would lead to a valuable joint publication.

Earlier work (Gérxhani and van Breemen, 2019)
shows that prosocials care more than proselfs about
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collective outcomes and are thus more likely to bear the
cost of initiating a change of cooperation rules. There,
however, the material benefits from cooperation were
equally distributed among team members, which is why
the motive of enhancing collective outcomes might have
driven prosocials’ behaviour. In the present study, where
the material benefits from cooperation are not equally
distributed within a team, it was a priori not obvious
what prosocials would do compared to proselfs: act
upon the collective outcome motive or upon the equality
motive? Our results indicate that the answer to this
question depends on which side of the benefits from co-
operation distribution scale a prosocial is. Those on the
lower end seem to care relatively more about the collect-
ive outcome, whereas those on the higher end are more
concerned about equality. Prosocials are thus not homo-
geneous in their behaviour, when compared to proselfs.
Prosocials underlying motives in favour or against rule
change towards more cooperation varies depending on
their relative earnings’ position.

A potential limitation of our study is that our partici-
pants had only one option for a rule change: it was a
choice between either an environment with a rule impos-
ing a low contribution level or one with a rule imposing
a high contribution level. In follow-up experiments, one
could allow team members to debate or design an own
rule to regulate the level of cooperation (Ostrom, 2008).
A related limitation is that we applied a single decision-
making structure, namely majority voting. Although
majority voting is one of the most common formal
mechanisms to enact or change a rule, voting systems
come in many varieties (Walker et al., 2000). Future re-
search could for example explore the endogenous for-
mation of a new rule by giving participants the
possibility to negotiate a level of contribution without
imposing a formal decision-making procedure. Finally,
while our social value measure was able to categorize
individuals as prosocials or proselfs, thus allowing us to
address our main research question, future research
could enrich and refine our finding that prosocials are
not homogeneous in their behaviour when compared to
proselfs. For instance, an alternative social value meas-
ure can be considered, like the SVO slider measure (so-
cial value orientation), which enables a differentiation
of the two underlying motives of prosocials (Murphy,
Ackermann and Handgraaf, 2011). Although these are
all interesting avenues for further research, we see our
study as providing a first solid analysis of how hetero-
geneity in social values and benefits affects individual
attempts to change rules towards more mandatory
cooperation.
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Supplementary data are available at ESR online.
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Notes

1 Another example can be found in modern crowd
funding, where sometimes contribution is not ne-
cessary, sometimes mandatory, but not fixed, and
sometimes set at a minimum if one wants to benefit
from the collective outcome. In such a setting, indi-
viduals might want to change the cooperation rules,
e.g., fixing them at a minimum or enhancing them
in order to generate more collective output.

2 There are various examples of inequality of collect-
ive benefits in a society. Think for instance of the
disparity of benefits and rewards between tempor-
ary and tenured staff members in various organiza-
tions. With increased non-standard workplaces and
more flexible contracts and fixed-term employ-
ment, these disparities might increase in the future
(Kalleberg, 2000).

3 Henceforth, we use ‘high earners’ and ‘low earners’
when referring to those individuals who receive
high and low benefits from the same contribution
in a collective good, respectively.

4 This is why we make the initiation of rule change
costly in our experiment, as will be clarified later on.

5 This dilemma is not present when benefits from co-
operation do not differ, as equality is not at stake.
Prosocial individuals then change rules in favour of
higher minimum contribution levels to achieve
higher collective outcomes (Gérxhani and van
Breemen, 2019).

6 Note that we make an assumption here (as well as
related to H4) about the trade-off prosocials make
between collective welfare and equality, while we
made no such assumption for H2. The reason is
that in H2 we compare two groups of prosocials to
each other, and any trade-off they make is assumed
to hold for both groups. For H3 (and H4), a trade-
off holds only for the prosocial low (high) earners
in their comparison to proself low (high) earners.

7 HI1-H4 are logically consistent. It follows from H2
to H4 that proself high earners will contribute
more than proself low earners, which is summar-
ized in H1.
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8 We find no differences with respect to our partici-
pants’ gender and age in relation to their social
value orientations, contributions to the collective
good, their rule change attempt, and their willing-
ness to take risks.

9 See Supplementary Appendix SA for a translated
version of the instructions.

10 We used anonymous RING matching, such that for
participant 1 ‘the other’ is participant 2, for 2 it is
3, and so forth. For the last participant ‘the other’
is participant 1.

11 Since we do not use this measure in the current
study, we refrain from giving further details. For a
related application, see Gérxhani and van Breemen
(2019).

12 Meta-analysis shows that 10 rounds are a common
number of periods applied in a public goods game
(see Zelmer, 2003), and participants are able to co-
operate during these rounds, even if they know that
a public goods game is finite (Andreoni, 1988).

13 Note that Rule high8 is introduced because it pro-
vides us with a benchmark to which we can com-
pare some general descriptives to the Rule low?2
treatment. Because Rule high8 already mandates a
minimum of eight points, hence a high contribu-
tion, our empirical analysis will focus on the
change from Rule low?2 to Rule high8, as theoretic-
ally hypothesized above.

14 Note that this distribution is quite similar to what
other related studies find (see, e.g., Offerman,
Sonnemans and Schram, 1996).

15 Although it is intuitive that a higher benefit yields
higher earnings, it is not trivial. Earnings reflect not
only the benefits from the public good, but also the
extent of free riding.

16 We thank an anonymous reviewer for this sugges-
tion, and Frank Kleibergen and Arthur Schram for
their assistance with the analysis.

17 We use the coefficient as opposed to the odds ratio
because there is no straightforward prior distribu-
tion for the latter (which is positive and possibly
asymmetric around its mean).
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