Provision of Environmental Public Goods:
Unconditional and Conditional Donations from Outsiders
Abstract
Public goods often provide external benefits to individuals beyond those who actively
provide the goods. This paper addresses institutional arrangements between subjects who
can provide a public good (insiders) and subjects who also benefit from the public good
but cannot provide it (outsiders) due to technical, physical or institutional reasons. Using
laboratory experiments, we compare a setting of passive outsiders to situations where
outsiders can either make unconditional or conditional transfers to the group of insiders,
in environments where transfers are shared equally among insiders. The primary
behavioral questions are to what extent outsiders will use the opportunity to subsidize the
contributions of insiders and how insiders will respond to those subsidies. In summary,
outsiders make transfers to insiders, but reciprocal increases in contributions by insiders
to transfers are small. Both transfers and contributions decay over time. Indeed,
contributions to the public good with transfer institutions are no greater than those
without such institutions.
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Introduction
The provision of public goods often originates in a subset of a population (insiders)

who can provide the public good, while the benefits extend to a broader community. That
is, there exist individuals (outsiders) who benefit from the public good but cannot directly
participate in its provision due to physical, institutional or other constraints. This is often
the case with the provision of environmental public goods. In particular, consider
ecosystem service provision such as biodiversity conservation. Local users can make dayto-day decisions that improve the quality and stability of the ecosystem. In turn, these
decisions benefit a broader group who depend on the overall quality of the ecosystem.
The economic relevance of ecosystem services is remarkable. Estimates suggest that such
services contributed more than twice as much to human well-being as global GDP in
2011 (Costanza et al., 2014). Concurrently, large-scale degradation induced by human
action leads to environmental change and threatens the continued provision of various
environmental services on a global scale (Kumar, 2010). Within this context, there is
increasing pressure to develop policies that allow for payments for ecosystem services
(PES). The goal is to induce ecosystem users to make conservation decisions that more
fully account for the environmental costs of their behavior (Chichilnisky and Heal 1998;
Ferraro and Pattanayak 2006; Kinzig et al 2011).
The primary motivation for our study is based on PES institutions that support the
provision of ecosystem services by insiders via voluntary transfers from outsiders. Many
PES are strictly governmental programs. Others, however, rely on NGOs to raise funds
for the program, and connect outsiders and insiders. That is, NGOs collect voluntary
donations which they use to create substitutes for harmful appropriation activities in
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hotspots of ecosystem services.1 In the present study we conceive a Transfer Account as
an institution enabling outsiders to support insiders in this type of settings.
We focus on two institutions that allow outsiders this opportunity, namely
unconditional transfers, which are de facto donations, and conditional transfers, where
realized transfers are contingent upon the public goods provision by the insiders. Previous
literature on PES suggests both conditional and unconditional transfer institutions are
relevant to field situations. In particular, proponents of PES stress the relevance of
conditionality for the design of successful conservation programs (S. Engel, 2016; Paul
J Ferraro, 2011; Paul J. Ferraro & Kiss, 2002). Yet, many such programs are not designed
with conditional payments due to limitations on monitoring capacity or scientific
uncertainty that accurately relates conservation efforts with outcomes (S. Engel, 2016;
Kinzig et al., 2011).
Our experimental design was created to provide evidence on the relative performance
of conditional and unconditional transfers as compared to a baseline where outsiders are
passive and cannot subsidize the actions of insiders. The primary research question is to
what extent outsiders make use of transfers, and how insiders respond to the decisions of
outsiders. To the best of our knowledge this is the first experimental study designed to
analyze institutional variations of this type. Of course, like all experimental settings, our
design does not capture many of the complexities or institutional rules of transfer
institutions in the field. Instead, it examines the effect of introducing the potential for
wealth transfers, as well as the effect of making transfers conditional.

1 Examples include campaigns to incentivize fisherman to choose alternative fishing gear, moving
from “J type” hooks to circular hooks that avoid by-capture of turtles, sharks and stingrays
(http://www.wwf.org.co/que_hacemos/campanas/intercambioanzuelos/) and to promote sustainable
farming (Torres & Lopez, 2017).
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In addition, we focus on decision situations that include two characteristics motivated
by field settings in which monitoring of individual effort of insiders is not feasible or too
costly. First, as opposed to settings where transfers are made to individuals, the two
institutions we study are based on transfers that are received by the insiders as a group.
When they are feasible, individual payments based on individual efforts can be expected
to induce greater provision of public goods than payments to groups, as the former
eliminates the strategic incentives towards free-riding within groups. However, group
payments may be necessary in settings where environmental outcomes are only
observable in aggregate.2 Second, the transfers received by insiders are shared equally,
irrespective of individual insider’s contributions. This is a limiting case where
individuals’ actions cannot be tied to aggregate group performance, by external observers
or by peer observation, and one that could be relaxed in future research.
Unlike our study of voluntary endogenous payments, there exists a body of
experimental literature that focuses on exogenous payments for enhancing ecosystem
services. These studies include payments by the experimentalists to groups of agents that
can provide a public good (insiders in our terminology), where pre-established rules link
payments to specific actions. In some studies, payments are tied only to individual
performance of players (Alpízar, Nordén, Pfaff, & Robalino, 2015; Handberg &
Angelsen, 2015; Vollan, 2008). Other studies examine behavior in settings where
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Engel (2015) argues that there are at least three situations where it is appropriate to tie payments to
aggregate group performance: First, when land tenure is common property of local communities, which
is a common case in forests and grazing lands of developing countries. Zambia constitutes an example of
such settings (Vorlaufer, Falk, Dufhues, & Kirk, 2016). Second, when environmental achievements are
only observable at the aggregate level, as is the case of carnivore conservation in Sweden (Zabel,
Bostedt, & Engel, 2014). And third, when spatial coordination of providers of ecosystem services results
in higher conservation outcomes, such as in agglomeration bonus payments (see discussion in de Vries &
Hanley, 2016).
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payments are based on group decisions (Midler, Pascual, Drucker, Narloch, & Soto,
2015; Narloch, Pascual, & Drucker, 2012; Salk, Lopez, & Wong, 2016; Travers,
Clements, Keane, & Milner-Gulland, 2011). These collective payments are an equal
payment to each individual in a group conditional on reaching a certain threshold of group
contributions. Beyond this experimental literature directly relevant to PES, our study is
also relevant to a broader set of experimental literature regarding the presence of positive
externalities to outsiders and extrinsic payments. We address this link in detail in section
2.
Our results suggest that the prospect for facilitating cooperation from endogenous
transfers between groups, where individual payments are not feasible, is fragile. Indeed,
in aggregate, we find no evidence of systematic and sustained cooperation between
insiders and outsiders. Further, we find that conditionality is not sufficient to enhance
cooperation. In interpreting the results of this study, it is important to keep in mind that
our subjects are randomly and anonymously assigned into groups, with no opportunity
for communication beyond their individual decisions. In this respect, this group setting
is more akin to large groups which lack meaningful interactions beyond the institutional
rules.
The discussion is organized as follows. Section 2 presents a review of the relevant
literature. Section 3 introduces the decision environment and hypotheses. Section 4
presents results related to overall treatment effects, as well as analyses that focus on
individual behavior. Section 5 provides a summary and concluding comments.

2

Related literature
Broadly speaking the relevant literature most closely associated with this study, apart

from the PES literature discussed in the introduction, falls into two main categories. The
first category relates to studies that examine situations in which externalities are imposed
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on passive outsiders through actions of insiders. The second category relates to studies
that examine the behavioral response to use of extrinsic incentives to induce cooperative
behavior.
2.1 Externalities to outsiders
Compared to the large literature on social dilemma interactions, there are relatively
few studies that involve actions by a group of insiders that create externalities on a group
of passive outsiders. Among the existing studies, C. Engel and Rockenbach (2011)
examine public good settings where contributions impose negative, positive, or zero
externalities on outsiders, maintaining the condition that provision of the public good is
pro-social at the aggregate level. The sign of the externality varies in combination with
the initial endowment of outsiders such that insiders might be initially richer, poorer or
equally endowed as outsiders. The results of this study suggest that the presence of an
outside group enhances the social dilemma, significantly reducing insiders’ contributions
to the public good if they face a risk of falling behind outsiders in terms of individual
payoffs. The authors attribute this finding to an interaction of conditional cooperation
and inequity aversion.
Two additional studies address the relevance of social distance and communication in
strategic settings where insiders impose negative externalities on outsiders. Delaney and
Jacobson (2014) vary the degree of contact between the two groups in a setting where the
negative externalities on outsiders are sufficiently large such that the provision of the
public good is anti-social. They find that greater contact between insiders and outsiders
entails a reduction in cooperation among insiders, decreasing the negative externalities
on outsiders. Schwartz-Shea and Simmons (1990) examine a prisoner’s dilemma with
negative externalities on outsiders. They show that allowing communication among
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insiders leads to greater cooperation among insiders, thus increasing the externalities on
outsiders and decreasing overall efficiency.
The experimental literature examining intergenerational settings can also be
interpreted from the perspective of insiders and outsiders. Specifically, in such studies,
the decisions of a current group of players alter the potential payoffs of the group of
players that follow. For example, Hauser, Rand, Peysakhovich, and Nowak (2014) study
an intergenerational game where a given generation can extract a resource to exhaustion
to maximize their own payoff, or leave some portion of the resource for the next
generation (outsiders). Their primary finding is that a minority of subjects extract at high
levels, resulting in resource exhaustion and inefficiencies in an intergenerational context.
Yet, when extraction levels are democratically decided by a vote, the resource is
sustained and available for the next generation. Similarly, Sherstyuk, Tarui, Ravago, and
Saijo (forthcoming) compare outcomes in an intergenerational game, contrasting
decisions in settings where groups (generations) change across a sequence of games
compared to a long-lived setting with a single group. Their results support the finding
that enhancing efficiency is more challenging in the intergenerational game. This
outcome is associated with a lack of sufficient concern for the groups that follow, as well
as the increased strategic uncertainty of the intergenerational decision-setting.
Lastly, we note there are additional studies that focus on settings in which the relevant
interaction is between two insiders and one passive outsider.3 These studies differ
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Bland and Nikiforakis (2015) observe higher coordination failure in a two-person coordination game
with externalities to a third party (regardless of whether they are positive or negative externalities) as
compared to a setting without externalities. The authors attribute this result to the uncertainty by each of
the two insiders regarding the value the other insider places on the welfare of the third-party. Additionally,
Ellman and Pezanis-Christou (2010) show that the structure of decision making influences behavior
towards a passive outsider. Lastly, C. Engel and Zhurakhovska (2014) stress the relevance of guilt aversion
in dealing with externalities to outsiders in a prisoner's dilemma with a negative externality on the outsider.

7

fundamentally from ours in the form of strategic considerations. Allowing for group-togroup interactions fundamentally alter the strategic nature of the problem, incorporating
strategic uncertainty within and between groups.

2.2 Responses to extrinsic incentives
From the perspective of institutional analysis, this study also contributes to the
experimental literature that examines the effectiveness of introducing positive extrinsic
incentives as a means of creating desired strategies, such as enhancing cooperation. The
question of how extrinsic incentives modify individual behavior in group-settings has a
long tradition in economics and psychology (Deci, 1971; Titmuss, 1970). Gneezy, Meier,
and Rey-Biel (2011) and Bowles and Polania-Reyes (2012) provide excellent reviews on
this issue focusing on how extrinsic incentives may complement or come into conflict
with other (psychological) motivations. In what they refer to as pro-social behavior,
Gneezy et al. (2011) discuss crowding-out effects that may emerge when extrinsic
incentives: a) undermine social norms of trust (by signaling distrust, external control or
monitoring), b) alter the frame of the social interaction in a manner that weakens social
norms, or c) alter beliefs about the cooperative behavior of others, and reduce image
motivation.
Focusing on the use of non-contingent extrinsic incentives, Falk (2007) shows that
enclosing non-contingent gifts (a postcard drawn by children) to a contribution request
by a charitable organization was effective in increasing donations, and donations

Cooperation is found to decrease when an outsider is harmed and inversely related to the level of harm.
Other strategic environments that are not characterized as social dilemmas where the presence of outsiders
has been investigated include ultimatum games (Güth & Van Damme, 1998), lottery choice tasks (Bolton
& Ockenfels, 2010), and bribery games (Abbink, 2005) among others.
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increased with the value of the gift. More specifically related to our research question,
Gneezy and Rey-Biel (2014) compare contingent and non-contingent incentives. They
find support for the finding in Falk (2007) by showing that even small non-contingent
monetary payments can raise effort compared to no payment. However, in line with
Gneezy et al. (2011), they show that very small contingent payments may have an adverse
effect.4
Finally, the study by Sefton, Shupp, and Walker (2007) is more closely related to
aspects of our study. They investigate the effect of monetary rewards (and sanctions)
within groups in a public goods game. Unlike our study, in their study the act of giving
and receiving rewards is individual to individual and within the group. There are no
insiders and outsiders. They find that rewards provided by group members to other group
members are initially successful in increasing contributions. The level of rewards,
however, declines across decision periods and is insufficient to sustain contribution levels
above the baseline condition, where there are no opportunities for rewards or sanctions.

3

Decision settings and parameters
Groups are composed of two randomly assigned types of subjects,

outsiders, where

4

=

insiders and

= 4, for a total group size of 8. Insiders participate in a repeated

Also relevant to our study is the experimental literature on gift exchange games (Akerlof, 1982) and trust
games (Berg, Dickhaut, & McCabe, 1995) where the sequential nature of the game provides opportunities
for cooperation and reciprocity, but equilibrium predictions based on self-regarding preferences predict
suboptimal outcomes. In addition, there are studies that compare individual interactions to group
interactions in trust games (Cox, 2002; Kugler, Bornstein, Kocher, & Sutter, 2007). Yet, these studies allow
for communication within groups to decide on a binding collective strategy thereby eliminating withingroup strategic uncertainty. Cox (2002) find that groups are less trustworthy than individuals, while Kugler
et al. (2007) find that groups are less trusting than individuals. Our implementation of unconditional
transfers extends the one-to-one setting found in both the gift-exchange and trust-game literatures to a
group-to-group public goods setting.
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linear public good game in which provision of the public good creates a positive benefit
for both insiders and outsiders. The experimental design builds upon three types of
decision settings: inactive outsiders (section 3.1), unconditional transfers by outsiders
(section 3.2) and conditional transfers by outsiders (section 3.3.). The treatment
conditions studied (presented in section 3.4) utilize these decision settings.
3.1. Insiders and inactive outsiders
In each period, each subject (insiders and outsiders) receives an endowment of

=

100 Experimental Currency Units (ECUs) placed in their “Private Account”. Each
insider i privately decides how many

ECUs of his endowment to contribute to a

“Group Account.” Each ECU left in the Private Account earns the individual 1 ECU.
Every ECU contributed to the Group Account yields a return of

= 0.4 ECUs for each

insider and each outsider. This defines the Group Account as a pure public good with
symmetric benefits to all subjects, with incentives to free-ride among insiders.5
In this setting, the insiders’ payoff function is defined in equation 1. This describes a
social dilemma for self-interested payoff-maximizing agents for

< 1 and (

+

) > 1.
=

−

+

where

=∑

and

∈ 0,

(1)

Because outsiders are inactive, their payoff function is given by:
=

5

+

(2)

As related to the literature on common-pool resources, note that our setting would be associated with
the positive externalities that arise from the conservation or maintenance of a natural resource. Our
setting abstracts away from the production externalities (as described by Gordon, 1954; Hardin, 1968)
that occur within the group of resource users. See a discussion of the relevance of each type of externality
in Blanco, Lopez, and Walker (2016).
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The Nash equilibrium for self-interested payoff maximizing agents entails zero
contributions to the public good by insiders. However, a broad range of previous research
on social dilemma settings has shown that subjects make decisions that reflect complex
and diverse motivations beyond simple self-income maximization (see Camerer, 2003;
Camerer & Fehr, 2006; Chaudhuri, 2011; Ostrom & Walker, 2003). Some, but not all, of
these motivations support models where subjects respond systematically to the private
benefits of their actions and the magnitude of externalities imposed on others (Blanco,
Haller, Lopez, & Walker, 2016; Goeree, Holt, & Laury, 2002). Considering that subjects
derive utility from cooperation allows one to illustrate that incorporating simple social
preferences in a utility function suffices to derive comparative static responses to the
treatment conditions in equilibrium. Consider the following extension of the payoff
function in equation 1 to the utility function 1a:
( ,g ) =

−

+

+ ( )

(1a)

where f(0) = 0, f ( ) > 0 and f ( ) < 0. In this form, subject i receives additional
utility from the act of contributing to the Group Account, which is decreasing in
contributions by subject i. Prior experimental research has shown that cooperation is a
basic human motive (Brandts, Saijo, & Schram, 2004; Goeree et al., 2002; Henrich et al.,
2001). Thus, at least for a subset of subjects, we would expect that −
positive for positive levels of

+ ( ) is

, resulting in positive contributions to the Group Account

in equilibrium.6

6 In addition, Arifovic and Ledyard (2012), Holt and Laury (2008), Isaac, Walker, and Williams
(1994), and Andreoni (1988) consider additional modeling approaches that rationalize positive
contributions in finitely repeated public-goods experiments including other-regarding preferences and
forward-looking behavior (see Chaudhuri, 2011 for more references).
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3.2 Insiders and unconditional transfers
Once the potential for transfers is included, the decision setting is a two-stage game in
each period. With unconditional transfers, in the first stage each outsider j can make nonbinding transfers,

, to the insiders, where

∈ 0,

added together in a Transfer Account of size T = ∑
equally among insiders, each insider receiving

. All transfers by outsiders are
t . Transfer funds are divided
, independent of their own

contribution. In the second stage, insiders observe the value of T and their share of
transfers before making their contribution decisions. Note that just as each insider has the
opportunity to free-ride on the contributions of other insiders, outsiders have the
opportunity to free-ride on the transfers made by other outsiders.
By design, transfers received by insiders cannot be used directly for contributions to
the Group Account. Therefore, the maximum amount an insider can contribute to the
Group Account is w, irrespective of the transfer received.7 Of course, for interior
contribution levels to the Group Account, insiders can use transfers to substitute for or
complement their own contributions. For example, suppose after observing aggregate
transfers

by outsiders, insiders contribute

= . This outcome could be viewed by

outsiders as one in which their transfers are strictly a substitute for insiders' contributions.
Alternatively, suppose insiders' contributions are

= 2 . Outsiders could interpret this

7
In the decision setting described below as conditional transfers, where transfers received depend on
insiders’ allocations to the Group Account, allowing insiders to use transfers for contributions to the
public good is not feasible since transfers are distributed after contribution decisions are made. For
experimental control, this restriction was made for the decision setting where transfers were not
conditional. Given that full contribution was rarely observed, we believe this to be a very weak
restriction.
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outcome as one of pure reciprocity, where insiders match outsiders' efforts and both type
of agents share the costs of the provision of the public good equally.
The resulting payoff functions for insiders and outsiders in each period are given in
equations (3) and (4), respectively:
=
=

−

+

+

+

(3)

−

(4)

Based on the modeling approach for the utility function 1a, and assuming that
outsiders derive utility from sending transfers, generates the utility functions 3a and 4a:
( ,g ) =

−

( , )

+

=

where y(0) = 0,

+
−

+

+ ( )

+ ( )

> 0 and ′′

(3a)
(4a)

< 0.

Ultimately, the impact transfers have on total contributions depends on the level of
transfers offered by outsiders and the responsiveness of insiders to these offers. Clearly
there are multiple behavioral motivations that come into play that could affect the
responsiveness of insiders to transfers from outsiders and the responsiveness of outsiders
to decisions by insiders. Hypothesis 1, motivated by the public goods literature, is based
on subjects having preferences for reciprocity.
Hypothesis 1: For any positive transfer by outsiders, contributions to the Group
Account by insiders in decisions settings with unconditional transfers are larger than
in settings with inactive outsiders.
Unconditional transfers constitute a donation and could be understood as a signal of
trust for which insiders exhibit reciprocal behavior by increasing contributions to the
Group Account. This would entail

> 0, and therefore transfers could be viewed as

contributions to a second-order public good. A reciprocal reaction of this type is
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documented for one-to-one interactions in ultimatum, gift-exchange, and trust games (for
a coprehensive summary see Fehr & Schmidt, 2006).
3.3 Insiders and conditional transfers
With conditional transfers, outsiders make individual transfers to the Transfer Account
that will be used to compensate insiders conditional on insiders’ collective contributions.
We differentiate between transfers offered by the group of outsiders T = ∑

t and

transfers received by the group of insiders T′. T can be understood as available funds to
reward the group of insiders and defines the maximum aggregate reward insiders can
receive. T′ is contingent on Group Account contributions made by insiders. As long as
funds are available, every insider receives an equal share of

ECUs for each token any

insider contributes to the Group Account. Once the Transfer Account is depleted,
additional contributions to the Group Account are not subsidized. In summary, if T < ,
T′ = T and if ≥ , T′ = G. By design, in the case that

>

the transfers not distributed

among insiders are returned to outsiders in proportion to their individual transfers, ( −
) .
Note, as in the decision settings described above, each insider has the opportunity to
free-ride on the contributions of other insiders and in addition obtain

′ independent

of their own contribution. Yet, given the contingency of transfers, the value of ′ depends
on each insiders' contribution decision as long as

> .

Individual payoffs are represented as:

>

≤
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=
=
=

−
+

−
=

+

+

−
+
+

′

+( − )
+
−

(5)

(7)

Hypothesis 2 is based on two differences between the payoff functions in the
unconditional and conditional transfer settings. First, given our parameterization of
0.4, as long as

≥

=

under conditional transfers, the individual marginal value of

contributions to the Group Account for insiders is 0.65. Thus, in this setting the marginal
incentives for insiders' contributions are higher than with inactive outsiders or under
unconditional transfers. Second, as with unconditional transfers, outsiders have an
incentive to free-ride on other outsiders. An important difference, however, is that the
conditional transfers are less risky for outsiders than unconditional transfers in the sense
that outsiders' transfers only subsidize insiders if insiders' Group Account contributions
warrant the transfer. Therefore, this effect could induce higher transfers under conditional
than under unconditional transfers.
Hypothesis 2: Contributions to the Group Account and transfers are higher under the
conditional transfers than unconditional transfers.
Further, based on Hypothesis 1 and 2, transfers are higher under conditional transfers
than when outsiders are inactive.
3.4 Experimental Treatments and Procedures
At the beginning of the experimental session subjects were told there would be two
parts. They learned the details of Part 2 after the completion of Part 1. Subjects
participated in one of four alternative treatment conditions in a between-subjects design
(see Table 1). In the Baseline treatment, outsiders remain inactive throughout Parts 1 and
2. The Donation and Contract treatments start with inactive outsiders in Part 1 and
introduce respectively the unconditional and conditional transfers in Part 2. Including a
Part 1 with inactive outsiders in the Donation and Contract treatments is important
because we are interested in institutional changes to environments in which there is a
history where insiders’ contribution decisions affect outsiders. In addition, Part 1 allows
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subjects to become familiar with the public goods aspect of the decision setting, and
allows for statistical control of group specific effects. In order to examine to what extent
the five decision periods of Part 1 may have affected the decisions in Part 2, an additional
treatment was studied, Donation II.8 That treatment is identical to Donation, except that
unconditional transfers were allowed from the beginning of Part 1.9 Before making
decisions in Part 1 or Part 2 in all treatments, subjects answered quizzes to check their
understanding of the games. At the conclusion of the experiment subjects were asked to
answer a short questionnaire.

Table 1. Summary of experimental sessions
Transfers Part 1

Transfers Part 2

(5 periods)

Baseline

(10 periods)

Number of
subjects

Number of
groups

None

None

72

9

Donation

None

Unconditional

64

8

Contract

None

Conditional

72

9

Donation II

Unconditional

Unconditional

64

8

292

34

Treatment

8

To the extent that insiders make allocations to the Group Account, experiment earnings differences
arise between insiders and outsiders when the latter are passive bystanders. With the parameters chosen
such differences necessarily occur for any positive contributions by insiders, because outsiders benefit
from the contributions of insiders and because insiders begin the game with the same endowment as
outsiders. C. Engel and Rockenbach (2011) provide evidence that low cooperation levels for insiders in a
setting with positive externalities to outsiders can be related to an aversion to being behind in terms of
payoffs. By introducing Donation II we are able to control for such an effect.
9

For consistency with the initial treatments, the instructions included a Part 1 and a Part 2. Subjects were
told at the end of Part 1 that the game would continue for 10 more decision periods. Moreover, before
making any decisions in one of the sessions, in addition to distributing and collecting control questions,
we publicly reviewed the correct answers in two of the sessions. Contributions and transfers in the
sessions where we reviewed publicly the answers or not are not significantly different.
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Instructions for both insiders and outsiders were read aloud, guaranteeing that details
of the experiment were public information. For this reason, all subjects in a particular
session participated in the same treatment condition. The language used in the experiment
was neutral. Subjects were randomly and anonymously assigned to groups of 8, 4 of Type
A and 4 of Type B. Groups and participants’ roles remained fixed for the duration of the
experiment. See Supplementary Materials for instructions.
In decision periods where Type B participants could not make transfers, subjects were
told that Type A subjects could make allocations to a Group Account and Type B players
could not. In order to guarantee anonymity and elicit first-order beliefs, subjects were
told that Type B participants would estimate the Group Account allocations of the Type
A participants, but that those estimates would not be shared with other participants and
would not have an effect on experimental earnings. At the end of each round, all
participants in a group were informed of the total allocations to the Group Account by
Type A participants.
In decision periods where transfers were allowed, Type A and B participants made
sequential decisions, Task 1 and Task 2. In Task 1, participants were informed that Type
B participants were allowed to make transfers to a Transfer Account benefiting the group
of Type A participants. In order to guarantee anonymity and elicit first-order beliefs,
inactive Type A players typed in the number of ECUs they expected to be allocated to
the Transfer Account. In Task 2, all participants were informed of the total amounts of
funds in the Transfer Account. Then Type A subjects made allocations to the Group
Account, while Type B participants made estimates of Group Account allocations. In
order to reduce the complexity of the instructions and the incentive structure of the
experiment, we chose not to incentivize the forecasts. Both Type A and Type B
participants were provided information at the end of every round on the Type A
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allocations to the Group Account, the Type B transfers to the Transfer Account, and their
individual earnings for the round. The instructions for the Contract treatment varied from
the Donation treatment in regard to the explanation of how funds in the Transfer Account
were given to Type A players conditional on their allocations to the Group Account and
dependent on the level of transfers in the Transfer Account.
All session were conducted at the University of Innsbruck EconLab in June 2015
except one additional session for the Donation II treatment that was conducted in April
2017. The experiments used z-Tree (Fischbacher, 2007) for programming and ORSEE
(Greiner, 2015) for subject recruitment. Subjects were paid privately in Euros using a
conversion rate of € 1 for every 200 ECUs. Sessions lasted for about an hour and
participants earned an average of 12.24 Euros.

4

Results
This section is structured in the following way. Section 4.1 provides evidence on

average behavior for the three primary treatment conditions Baseline, Donation and
Contract. Section 4.2 provides evidence from the Donation II treatment on the robustness
of the results from the Donation treatment. Section 4.3 analyzes dynamics in the decision
making for all treatments and section 4.4 explores the role of expectations on contribution
and transfer decisions. For brevity and clarity, herein we refer to allocations to the Group
Account as “contributions” and to Type A and Type B players as “insiders” and
“outsiders.”
4.1 Treatment effects across Baseline, Donation, and Contract
Pooling across individual decisions, Figure 1 shows the evolution of average
individual contributions (solid lines) and individual transfers (dashed lines) for Parts 1
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and 2 of the Baseline, Donation and Contract treatments. In the Contract treatment, the
analysis uses individual transfers offered

T in order to capture the intent of outsiders.

Initially in Part 1 there is a significant difference in average contributions between the
groups in the Donation treatment and the other two treatments, which diminishes over
time. We attribute these differences to specific group effects, as all subjects were
recruited from the same subject pool, there were no differences in how Part 1 was
presented to the subjects, nor did the subjects know about any details of Part 2. In
addition, experimental sessions rotated across treatments. Importantly, towards the end
of Part 1 differences in contributions across treatments are not significant. Thus, initial
group specific effects disappear with repetition of the baseline condition. 10

10
Unless noted, unpaired t-tests are used for the comparison of means. For periods 4 and 5, the pvalues for differences between Baseline and Donation are 0.17 and 0.42, respectively. Differences
between Baseline and Contract are insignificant as well, p-values of 0.84 and 0.27.
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Figure 1 Average individual contributions (solid lines) and
transfers offered (dashed lines) over time

In Part 2, outsiders are allowed to make transfer decisions. In period 6, the average
percentage of endowment offered to insiders is 30% in the Donation treatment and 38%
in the Contract treatment. In both treatments, transfers offered to insiders decay across
periods.
Broadly speaking, there is very little evidence of reciprocal increases in contributions
by insiders to transfers offered. The first period decisions of Part 2 are indicative as to
what was to follow. In period 6, contributions exceeded the amount offered in transfers
in only 50% (11%) of the groups in the Donation (Contract) treatment. Including group
decisions in all periods of Part 2, contributions exceeded transfers offered in only 40%
(34%) of the periods in the Donation (Contract) treatment. Thus, on average we do not
find evidence that insiders' contributions match or exceed transfers offered by outsiders.
Altogether, across periods in Part 2, average contributions in the Donation treatment
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(14.5%) and the Contract treatment (13.9%) are not above contributions in the Baseline
(24.6%), thereby rejecting Hypothesis 1. Moreover, average contributions in the
Donation treatment and the Contract treatment are not significantly different (p=0.73),
rejecting Hypothesis 2.
Remarkably, the fact that contributions are generally lower than transfers offered in
the Contract treatment results in substantial underutilization of transfers offered. Across
all groups and all periods of Part 2 in the Contract treatment, only 69% of transfers
offered were utilized. Figure 2 shows, by decision period, the average transfers returned
to outsiders as a percentage of transfers offered. In sum, despite the increase in marginal
value of contributions to the first-order public good with conditional transfers, insiders
systematically underutilized the transfers offered leading to a loss in efficiency.
Figure 2. Returned transfers as a fraction of transfers offered in the
Contract treatment

In addition, period 6 provides evidence of free riding that occurs within groups, with
17% (17%) of outsiders in the Donation (Contract) treatment making transfers of zero
and 25% (25%) of insiders in the Donation (Contract) treatment making contributions of
zero. By the end of Part 2, the percentage of outsiders making transfers of zero increases
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to 66% (64%) in the Donation (Contract) treatment and the percentage of insiders making
contributions of zero increases to 63% (47%) in the Donation (Contract) treatment.
Table 2 presents results from multilevel regressions with random effects on the group
and the subject level to control for correlated observations. We test for treatment effects
on individual insiders' contributions and individual outsiders' transfers offered. The
results are consistent with the group level data reported above. Contributions in the
Donation and Contract treatments are not significantly higher than in the Baseline
treatment. This is still the case after controlling for average group contributions in periods
1-5 (see column 2). Moreover, column 3 shows that the difference in individual transfers
offered between the reference category Donation and the Contract treatment is not
statistically significant (p=0.13).
Table 2. Treatment effects for individual contributions and transfers offered
(1)
(2)
(3)
Contributions
Contributions
Transfers
(Insiders)
(Insiders)
Offered
(Outsiders)
Donation
-10.12
-1.525
N/A
(0.255)
(0.754)
Contract
-10.75
-9.829**
6.636
(0.213)
(0.033)
(0.126)
Avg. G in Periods 1-5
N/A
0.173***
N/A
(0.000)
Period
-2.143***
-2.143***
-2.772***
(0.000)
(0.000)
(0.000)
***
***
Constant
47.11
24.22
40.96***
(0.000)
(0.000)
(0.000)
N
1040
1040
680
Number of subjects
104
104
68
Number of clusters
26
26
17
p-values in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01
Note: The table reports results for a multilevel regression with random effects on the
group and subject level. Baseline is the reference category for column 1 and 2. Donation
is the reference category for column 3. The analysis is based on decisions in periods 615.
We next turn to an examination of differences in individual groups across treatment
conditions. Figure 3 displays group contributions and transfers for the Baseline,
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Donation, and Contract treatments respectively. As shown, within all three treatment
conditions, there is considerable between-group variation, with some groups sustaining
relatively high contribution levels while others contributing close to zero across periods.
See for example the contrast in group Baseline 4 versus Baseline 8,11 Donation 6 versus
Donation 8, and Contract 1 versus Contract 5.
Panel b of Figure 3 illustrates that in the Donation treatment there is a close
correlation between transfers and contributions in most groups. There is no consistent
pattern, however, of insiders contributing more than what they receive from outsiders.
The exception is group Donation 8, where cooperation was relatively high in Part 1. Even
in this case, transfers do not induce cooperation to increase in Part 2 relative to Part 1.
Panel c shows that in the Contract treatment, transfers offered by outsiders are generally
well above contributions made by insiders for most groups and most clearly illustrated
by groups Contract 2-4. As discussed above, this implies a substantial return to outsiders
of the transfers offered.

11

Baseline 8 is an interesting case with almost full contributions in every round. Eliminating this
group, however, yields the same conclusion that Donation and Contract contributions are not higher than
Baseline (results in Table A1 in the Appendix). The coefficients in Column 1 of Table 2 remain negative
and insignificant, and the coefficient for Contract in column 2 remains negative and becomes
insignificant.
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Figure 3. Individual group decisions by treatment, group contributions (solid lines)
and transfers offered (dashed lines), as a percentage of initial endowment.
Panel a - Baseline

Panel b - Donation
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Panel c - Contract

4.2 Treatment effects across Baseline, Donation and DonationII
As discussed above, afFigure 4 presents the contribution and transfer data from the
Baseline and Donation treatments, as well as Donation II. As shown, both contributions
and transfers observed in Part 1 of the Donation II treatment are at levels similar to those
observed in Part 2 of the Donation treatment. No statistical difference is found between
the first 5 periods of Donation II and the first 5 periods of Part 2 of Donation (p=0.94 for
contributions, p=0.99 for transfers). Thus, we conclude that payoff differences resulting
from Part 1 in the original experiment are not a primary driver of lower contribution
levels in the Donation and Contract treatments as compared to the Baseline treatment.
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Figure 5. Average individual contributions and transfers offered over time
including the Donation II treatment

4.3. Individual contribution and transfer decisions
We first examine the dynamics related to insiders’ contributions. Table 3 presents the
results from multilevel regressions designed to examine the temporal dynamics of
contributions in each treatment, with random effects on the group and subject level. The
independent variables include the one-period lagged average contribution of the other
insiders in the group and, for the Donation, Contract and Donation II treatments, the
individual share of transfers offered by the outsiders in the current period.
As shown in Table 3, in the Baseline treatment the lag of contribution of others is
positive and significant, thus supporting conditional cooperation as commonly found in
other public goods experiments (e.g. Croson, Fatas, & Neugebauer, 2005). This occurs
even in the presence of outsiders who benefit from the public good without sharing in its
provision. Interestingly, in none of the treatments that included transfers do we observe
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a significant effect related to other insiders’ contributions.12 Further, In the Donation,
Contract and Donation II treatments the coefficient estimating the response to the
individual share of transfers offered is positive and significant, but relatively small. At
the margin, insiders increase their contributions by approximately 1/5 to 1/3 token for
each token of transfer they are offered.13 The combination of these two effects suggests
that in the treatments that allow for transfers, insiders’ may begin to make contribution
decisions that focus more on transfers offered, and less on contributions of other insiders.
This finding points to how conditional cooperation can be undermined. Namely, when
transfers are feasible, insiders respond significantly but weakly to transfers received, and
conditional reciprocity between an insiders’ contributions and contributions of insiders
in his/her group is crowded-out.14
Finding that in all three transfer treatments subjects have a similar response to transfers
offered has different implications for earnings in those treatments. In the Donation and
Donation II treatments, the group of insiders pocket the difference between the share of
transfer received and their increase in contributions. In the Contract treatment, this is not
the case, as unused transfers are returned to the outsiders.

12
If the variable “individual share of transfers offered” is omitted, the coefficient for “lagged average
contribution of insiders” remains insignificant in Donation, and is positive and significant in Contract.
13
Further analyses show that the positive responses to transfers are mainly driven by subjects who made
relatively high contributions in the initial period of the experiment, whereas those who made relatively low
contributions do not significantly respond to transfers offered by outsiders (see Table A2 in the Appendix).
14
C. Engel and Zhurakhovska (2014) explore unconditional and conditional cooperation in a prisoner’s’
dilemma game with an external passive outsider and two active agents. Their results show that subjects
cooperate less if cooperation harms the outsider and cooperate more if they expect the other active player
to cooperate. However, if cooperation harms the outsider a player is less likely to cooperate, even if he
expects the other active player to cooperate.
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Table 3. Temporal dynamics of insiders' contributions
Contributions
Contributions
Contributions
Contributions
Baseline
Donation
Contract
Donation II
Individual share of
0.325***
0.329***
0.198*
N/A
transfers offered
(0.009)
(0.000)
(0.060)
Lagged average
0.182**
0.006
0.118
-0.0693
contribution of insiders
(0.016)
(0.954)
(0.104)
(0.398)
Period
-2.492***
-0.700
-0.884**
-0.895***
(0.000)
(0.143)
(0.013)
(0.000)
Constant
46.29***
17.90**
15.25***
18.80***
(0.000)
(0.023)
(0.006)
(0.000)
N
360
320
360
448
Number of subjects
36
32
36
32
Number of groups
9
8
9
8
p-values in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01.
Note: The table reports results for a multilevel regression with random effects on the
group and subject level. The analysis is based on decisions in periods 6-15 for columns
1-4 and periods 1-15 for column 4. Subjects include only insiders in each group (4 per
group).
We now turn to an analysis of transfers offered, presented in Table 4. The independent
variables include the one-period lagged average individual contribution by insiders and
the one-period lagged transfer of the other outsiders in an individual’s group. The results
indicate that outsiders in the Donation and Contract treatment reciprocate higher
contributions by insiders in the previous period by increasing their individual transfers.
The magnitude of this response, however, is small and similar in both treatments. For a
one token increase in average individual contributions by insiders, an average outsider
increases transfers by about 0.3 tokens, suggesting weak reciprocal behavior. At the
group level, this implies that increased contributions by 4 tokens results in an increase in
transfers of 1.2, which is even lower than the positive externality each outsider receives
from insiders' contributions, which equals 0.4 × 4 = 1.6. Moreover, parallel to the
results reported in Table 3, the effect of lagged average transfers of other outsiders is not
significant for the Donation and Contract treatments. This suggests a tendency in these
two treatments for outsiders to focus on the average contributions of insiders when
making their transfer decisions, instead of the past decisions of other outsiders in their
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group.
Outsiders in the Donation II treatment appear to respond somewhat differently,
focusing primarily on the transfers provided by their group members rather than
responding to contributions by insiders. Recall, in Part 1 of the Donation and Contract
treatment, outsiders do not make transfer decisions. Thus, it is natural for outsiders to
focus on the contributions of insiders. The results suggest that they continue to do so in
Part 2. In contrast, in Donation II, where outsiders make transfer decisions in Part 1, the
outsiders are immediately confronted with feedback on other group members’ transfer
decisions, as well as the contributions made by the insiders. Our results suggest that in
this setting outsiders respond more systematically to the transfers of other group
members.
Table 4. Temporal dynamics of outsiders' transfers offered
Transfers Offered Transfers Offered Transfers Offered
Donation
Contract
Donation II
Lagged average contribution
0.258***
0.218*
0.0906
by each insider
(0.004)
(0.095)
(0.244)
Lagged average transfers
0.0829
0.0789
0.137*
offered by outsiders
(0.364)
(0.420)
(0.066)
Period
-1.270***
-1.724***
-0.578***
(0.004)
(0.002)
(0.006)
Constant
18.88***
30.61***
13.13***
(0.003)
(0.000)
(0.000)
N
288
324
448
Number of subjects
32
36
32
Number of groups
8
9
8
p-values in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01.
Note: The table reports results for a multilevel regression with random effects on the
group and subject level. The analysis is based on decisions in periods 7-15 for columns
1 and 2 and periods 2-15 for column 3. Subjects include only outsiders in each group (4
per group).

4.4 The role of expectations
Despite the substantial transfers offered by outsiders initially, it is plausible that they
are considered low from the standpoint of insiders. If insiders' prior expectations on
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outsiders' transfer levels
fulfilled ( <
good

(

)

(based on social norms, experience, or other factors) are not

), the reaction could be to lower their own contributions to the public
< 0 . Insiders' unfulfilled expectations may in turn lead to punishment of

outsiders by insiders via reduced levels of contributions, and counter-punishment by
outsiders in further reducing transfers.15
The results, however, do not support the conclusion that unfulfilled expectations are
the initial driver of the erosion of cooperation. Based on regression analyses provided in
Table A3 in the Appendix, we do not find a significant relationship between contributions
and the difference between expectations and actual offers of transfers. Figure 4 provides
an illustration of insiders’ expectations of average individual transfers in comparison to
actual transfers offered by outsiders. In period 6, average transfers offered are greater
than average expectations in both the Donation and Contract treatments. However,
following the low contributions by insiders in period 6, the outsiders rapidly decrease
their transfers, which then become lower than expectations until the end of the sessions.
Thus, following period 6, there is evidence of a deteriorating reciprocal relationship
between insiders and outsiders. Similarly, in Donation II, for the most part, actual
transfers are lower than expectations and both measures follow a declining trend towards
period 15.

15
Previous studies have shown that subjects in laboratory experiments are more cooperative with
other subjects who display strategies perceived to be fair (Fischbacher, Gächter, & Fehr, 2001), use
opportunities for costly punishment to punish norm violators (Fehr & Gächter, 2000), and display
counter-punishment strategies (Nikiforakis, 2008).
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Fig. 4 Average expected and actual transfers

5

Summary and Conclusions
We examine a repeated social dilemma setting where insiders make voluntary

contributions to a public good that benefit both their own group and a group of outsiders.
In turn, the outsiders are allowed the opportunity to subsidize the contributions of insiders
by making transfers to the insiders. In one institutional setting transfers received by
insiders are conditional on their contributions. In the other, transfers are not conditional.
In both settings, insiders and outsiders face within group incentives to free-ride.
The results present a rather dismal outlook in regard to how endogenous voluntary
transfer options might improve cooperation in the context we study. Broadly speaking,
we find no sustained evidence of a strong positive reciprocal relationship developing
between insiders and outsiders. In fact, on average, contributions to the public good in
decision settings in which outsiders have the opportunity to provide transfers are not
higher than a setting without such an option. The lack of increased cooperation in the
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setting with conditional transfers is particularly interesting. Despite the fact that, relative
to the setting with unconditional transfers, insiders have a greater marginal incentive to
make contributions when transfers are conditional, they do not contribute significantly
more.
As noted in the introduction, this study was motivated by institutions that provide
payments for ecosystem services. Yet, these results should not be interpreted as providing
general concerns for the implementation of such programs. Many PES link payments to
individual ecosystem service providers, resulting in a much simpler strategic
environment. Instead, one should see this study as a first step in understanding the effects
of key design attributes of PES in settings where payments based on individual efforts
are unfeasible. Instead, such payments would be linked to the aggregate group
performance. In this sense, this study extends the previous literature by addressing the
strategic interaction between distinct sub-groups of insiders and outsiders. This allows us
to explore endogenous between-group dynamics and unveil a weak reciprocal
relationship between the decisions of insiders and outsiders that erodes over time.
We have no simple answer as to why we observe an erosion of cooperation across
decision periods. We address several possible explanations, namely aspects of group
dynamics, payoff differences that occur between insiders and outsiders, unfilled
expectations, the incentives to free-ride on other group members, and the strategic
uncertainty that is inherent in the decision setting. One might conjecture that the poor
performance of transfers derives from the fact that some subjects could view the act of
offering transfers as inappropriate, crowding-out of pro-social motivations. Several
studies have addressed whether PES enhance the provision of environmental services
(Alpízar, Nordén, Pfaff, & Robalino, 2017a, 2017b; Ezzine-de-Blas, Corbera, & Lapeyre,
2015; Pattanayak, Wunder, & Ferraro, 2010; Salk et al., 2016). In this regard, building
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on Gneezy et al. (2011) and Bowles and Polania-Reyes (2012), one might speculate that
the level of transfers offered by outsiders had the effect of eroding social norms of trust
or altering the frame of the social interaction.
As we observe a small but positive correlation between transfers offered and
contributions, one might wonder whether sufficiently large transfers would have induced
higher contributions. But how much larger would transfers have to be? When the option
to make transfers was introduced, on average, we observe transfers to be higher than
insiders' expectations of transfers. Yet, in none of the groups, are the transfers sufficient
to induce a temporal pattern of contributions and transfers that provided greater provision
of the public good relative to the setting with no opportunities for transfers.
Clearly, the erosion of cooperation between insiders and outsiders could be related to
the use of an equal-share rule for allocating transfers to the insiders. This creates
additional incentives for insiders to free-ride on the contributions of other insiders via the
benefits from transfers. Thus, the egalitarian sharing rule could be perceived as unfair by
some, undermining pro-social norms, and jeopardizing their effectiveness (as argued by
Midler et al., 2015; Narloch et al., 2012). Sharing rules for transfers offered by outsiders
that are based on the individual contributions of insiders might be perceived as fairer and
result in more efficient outcomes (see for example Burrows & Loomes, 1994). As we
point out in the introduction, however, payments based on effort are not always feasible
due the infeasibility or costly nature of individual monitoring. The motivation of the two
institutions examined in this study was to explore the efficacy of transfer institutions in
such settings, and whether making transfers conditional on performance would have a
strong behavioral effect.
In summary, our study suggests that allowing for transfers from outsiders to insiders,
and making transfers conditional, are not sufficient to improve provision of the public
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good in this type of setting. The results suggest the need for future research investigating
alternative institutional arrangements that are necessary and sufficient to enhance
cooperation in such settings.
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Appendix – Additional Analyses
Table A1. Treatment effects for individual contributions and transfers offered
(excluding Group Baseline 8)
(1)
(2)
Contributions
Contributions
(Insiders)
(Insiders)
Donation

1.192
(0.719)
Contract
-4.993
(0.122)
Avg. G in Periods 1-5
0.125***
(0.000)
Period
-2.125***
-2.125***
(0.000)
(0.000)
Constant
38.44***
25.27***
(0.000)
(0.000)
N
1040
1040
Number of subjects
104
104
Number of clusters
26
26
*
**
***
p-values in parentheses, p < 0.10, p < 0.05,
p < 0.01
Note: The table reports results for a multilevel regression with random effects on the
group and subject level. Baseline and Donation are the reference categories for (1, 2)
and (3) respectively. The analysis is based on decisions in periods 6-15.
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-1.634
(0.783)
-2.264
(0.694)
N/A

Table A2. Temporal dynamics of insiders' contributions including controls for
individuals’ cooperativeness in period 1
Contributions
Contributions
Donation
Contract
Individual share of transfers
0.178
0.206*
offered
(0.412)
(0.099)
Transfers_X_Freerider
0.0267
0.0789
(0.908)
(0.569)
Freerider
-3.141
-0.516
(0.681)
(0.918)
Transfers_X_Cooperator
0.662**
0.405**
(0.024)
(0.013)
Cooperator
11.28
-0.673
(0.296)
(0.902)
Lagged average
0.0617
0.113
contribution of insiders
(0.520)
(0.118)
Period
-0.639
-0.775**
(0.172)
(0.027)
*
Constant
17.48
13.93**
(0.056)
(0.026)
N
320
360
Number of subjects
32
36
Number of clusters
8
9
p-values in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01
Note: The table reports results for a multilevel regression with random effects on the
group and subject level. The variables Freerider and Cooperator are dummy variables
for individual contributions between 0-20 and 80-100 respectively in period 1.
Transfers_X_Freerider and Transfers_X_Cooperator are interactions between
Individual share of transfers offered and the two dummies.
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Table A3. GLS Insiders' expectations of outsiders' transfers
Contributions Contributions Contributions Contributions Contributions Contributions
Donation
Contract
Donation II
Donation
Contract
Donation II
Expectation higher than transfer
Expectation minus individual
transfer offered
Period

-1.733
(0.474)

-0.287
(0.872)

1.911
(0.360)

N.A.

N.A.

-0.0705
-0.0193
0.0560
N.A.
N.A.
(0.339)
(0.708)
(0.338)
-1.546***
-2.095***
-1.095***
-1.495***
-2.087***
-1.103***
(0.000)
(0.000)
(0.000)
(0.000)
(0.000)
(0.000)
Constant
31.55***
35.99***
21.06***
30.42***
35.78***
21.87***
(0.000)
(0.000)
(0.000)
(0.000)
(0.000)
(0.000)
N
320
360
480
320
360
480
Number of subjects
32
36
32
32
36
32
Number of groups
8
9
8
8
9
8
p-values in parentheses, * p < 0.10, ** p < 0.05, *** p < 0.01
Note: The table reports results for a multilevel regression with random effects on the group and subject level. In the first three columns the
explanatory variable “Expectation higher than transfer” is a dummy variable equal to one if an insider’s expectation is higher than the actual
individual transfer offered by outsiders. In columns 4 to 6 “Expectation minus individual transfer offered” is a continuous variable measuring the
deviation between expectations and transfers offered. The analysis is based on decisions in periods 6-15 except for Donation II where periods 115 are included.
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Supplementary Material

Provision of Environmental Public Goods:
Unconditional and Conditional Donations from Outsiders
Experimental Instructions
The instructions were in German. Below we present English translations for Part 1 (the same
in Baseline, Donation and Contract) and Part 2 (of the Donation and Contract treatments).
General Information
This is an experiment on decision making. You will have the chance to earn money based on
your decisions and the decisions of others in your group. It is extremely important that you
put away all materials including external reading material and turn off your cell phones. Now
that the experiment has begun, we ask that you do not talk. If you have a question, please
raise your hand and I will come by and answer your question privately. Please do not write in
these instructions.
Your decisions will be recorded privately at your computer terminal. Your identity will never
be disclosed to other participants.
Cash Payment: Your earnings in this experiment are expressed in EXPERIMENTAL
CURRENCY UNITS, which we will refer to as ECUs. At the conclusion of the experiment
you will be paid privately in Euros using a conversion rate of €1 for every 200 ECUs of
earnings from the experiment.
Structure: This experiment consists of TWO PARTS, Part 1 and Part 2. This set of
instructions details Part 1. The instructions for Part 2 will be provided after Part 1 is
completed.

Information for Part 1 of the experiment
Part 1 is comprised of 5 decision periods, each having the same structure. At the beginning of
the section, you will be randomly and anonymously matched with 7 other participants to form
a group of 8. You will remain in this same group for all of Part 1 and Part 2.
In every group there are two types of participants: 4 participants of Type A and 4 participants
of Type B. Participant types are determined randomly. Your Type will remain unchanged for
all of Part 1 and Part 2.

1

Initial Endowments:
Private Account: In each period, participants of both types receive an endowment of 100
ECUs placed in their Private Account.
Group Account: In each period, each 8 person group begins with a Group Account of 0
ECUs.
Decision Tasks:
Type A participants
Each Type A participant decides how many (if any) of the 100 ECUs he/she wants to
allocate to the Group Account. Allocations can range from 0 to 100 ECUs in
increments of 1 ECU. For every 1 ECU a Type A participant allocates to the Group
Account, each of the 8 participants in his/her her group receives 0.4 ECUs.
Type B participants
Type B participants cannot make allocations to the Group Account. In every period
they will estimate the amount allocated to the Group Account by the Type A
participants. Their estimate, however, does not have an effect on the payoff of any
group member and it will not be shared with members of their group.
Period Earnings:
Type A participants
The period earnings of Type A participants are the sum of the funds remaining in their
Private Account after their allocations to the Group Account and the earnings from the
Group Account.
Earnings Type A participants =
Private Account (Initial Endowment – Group Account allocations) + Group
Account
Type B participants
The period earnings of Type B participants are the sum of their initial endowment of
100 ECUs and their earnings from the Group Account, which depends solely on the
decisions of the Type A participants in their group.
Earnings Type B participants =
Private Account (Initial Endowment) + Group Account
Feedback: After every period, all group members will receive information on the total sum of
allocations to the Group Account by Type A participants and on their individual earnings for
the period.
TOTAL earnings: Your total earnings for Part 1 of the experiment will be the sum of your
earnings in all periods of Part 1. Recall, at the conclusion of the experiment you will be paid
in Euros using a conversion rate of €1 for every 200 ECUs of earnings from the experiment.

2

Example:
Suppose the four Type A participants allocate 0, 10, 50, and 90 ECUs respectively to the
Group Account. Then the sum of group allocations is 150 and each group member receives
0.4x150=60 ECUs from the Group Account.
The individual payoffs per period of the Type A participants depend on the amounts they
allocated to the Group Account:
-

for the participant A who allocated 0:
for the participants A who allocated 10:
for the participants A who allocated 50:
for the participant A who allocated 90:

(100 – 0) + 60 = 160
(100 – 10) + 60 = 150
(100 – 50) + 60 = 110
(100 – 90) + 60 = 70

The payoff per period for each participant of Type B is 100 + 60 = 160.

Information for Part 2 of the experiment (Donation)
Part 2 will consist of an additional 10 decision periods. You remain in the same group of 8
participants as in Part 1. Your Type also remains unchanged. In this part, both participants of
Type A and Type B make sequential decisions in every period. The four Type B participants
in a group make their decisions first. Next, the four Type A participants in a group make their
decision.
Initial Endowments (same as in Part 1):
Private Account: In each period, participants of both types receive an endowment of 100
ECUs placed in their Private Account.
Group Account: In each period, each 8 person group begins with a Group Account of 0
ECUs.
Task 1:
Type B participants
Each Type B participant can choose to make a transfer between 0 and 100 ECUs to a
Transfer Account. The sum of transfers will be split equally among the Type A
participants in the group before participants of Type A make their decisions.
Type A participants
Each Type A participant will estimate the amount of ECUs transferred to the Transfer
Account by the Type B participants. Their estimate does not have an effect on the
payoff of any group member and it will not be shared with members of their group.

3

Task 2:
Type A participants
Each participant of Type A observes the total funds available in the Transfer Account
and his/her individual share of the transfer.
Type A participants then decide how many (if any) of the 100 ECUs in his/her
endowment he/she wants to allocate to the Group Account. As in Part 1, for every 1
ECU a Type A participant allocates to the Group Account, each of the 8 participants in
his/her her group receives 0.4 ECUs.
Notice that Type A participants are not allowed to use transfers from Type B
participants for allocations to the Group Account.
Type B participants
As in Part 1, in every period each Type B participant will estimate the amount of
ECUs allocated to the Group Account by the Type A participants. Also as in Part 1,
their estimate does not have an effect on the payoff of any group member and it will
not be shared with members of their group. Type B participants cannot make
allocations to the Group Account.
Period Earnings:
Type B participants
The period earnings of Type B participants are the sum of the funds remaining in their
Private Account after their transfers to the Transfer Account and the earnings from the
Group Account.
Earnings Type B participants =
Private Account (Initial Endowment - Transfers) +
Group Account
Type A participants
The period earnings of Type A participants are the sum of the funds remaining in their
Private Account after their allocations to the Group Account, the earnings from the
Group Account, and their earnings from the transfers made to the Transfer Account by
Type B participants in their groups.
Earnings Type A participants =
Private Account (Initial Endowment - allocations) +
Group Account +
Transfers
Feedback: After every period, both types of participants will receive information on the funds
available in the Transfer Account, the total funds available in the Group Account, and their
individual earnings for this period.
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TOTAL earnings: Your total earnings for Part 2 of the experiment will be the sum of your
earnings in all periods of Part 2. Recall, at the conclusion of the experiment you will be paid
in Euros using a conversion rate of €1 for every 200 ECUs of earnings from the experiment.
Your total earnings from the experiment will be the sum of your total earnings from Part 1
and Part 2.
Example:
Suppose participants of Type B transfer 0, 10, 30, and 60 ECUs respectively to the Transfer
Account.
Also suppose participants of Type A allocate 0, 10, 50, and 90 ECUs respectively to the Group
Account.
Group Account: The sum of allocations made by Type A participants is 150. Each participant
of Type A and Type B receives 0.4 x 150 = 60 ECUs from the Group Account.
Transfer Account: The sum of transfers from Type B participants is 100 ECUs and therefore
each participant of Type A receives 100 / 4 = 25 ECUs from the Transfer Account.
The individual payoffs (in ECUs) per period of the Type A and B participants depend on the
transfers and the amounts allocated to the Group Account:
-

for the participant A who allocated 0:
for the participants A who allocated 10:
for the participants A who allocated 50:
for the participant A who allocated 90:

(100 – 0) + 60 + 25 = 185
(100 – 10 )+ 60 + 25 = 175
(100 – 50) + 60 + 25 = 135
(100 – 90) + 60 + 25 = 95

-

for the participant B who transferred 0:
for the participants B who transferred 10:
for the participants B who transferred 30:
for the participant B who transferred 60:

(100 – 0) + 60 = 160
(100 – 10) + 60 = 150
(100 – 30) + 60 = 130
(100 – 60) + 60 = 100

5

Information for Part 2 of the experiment (Contract)
Part 2 will consist of an additional 10 decision periods. You remain in the same group of 8
participants as in Part 1. Your Type also remains unchanged. In this part, both participants of
Type A and Type B make sequential decisions in every period. The four Type B participants
in a group make their decisions first. Next, the four Type A participants in a group make their
decision.
Initial Endowments (same as in Part 1):
Private Account: In each period, participants of both types receive an endowment of 100
ECUs placed in their Private Account.
Group Account: In each period, each 8 person group begins with a Group Account of 0
ECUs.
Task 1:
Type B participants
Each Type B participant can choose to make a transfer between 0 and 100 ECUs to a
Transfer Account. The sum of transfers will be used to pay participants of Type A
depending on total allocations to the Group Account, as described below.
If there are any funds left in the Transfer Account after payments to the Type A
participants, the remaining funds are returned to the Type B participants in proportion
to their individual transfers.
Type A participants
Each Type A participant will estimate the amount of ECUs transferred to the Transfer
Account by the Type B participants. Their estimate does not have an effect on the
payoff of any group member and it will not be shared with members of their group.
Task 2:
Type A participants
Each participant of Type A observes the total funds available in the Transfer Account.
Type A participants then decide how many (if any) of the 100 ECUs in his her
endowment he/she wants to allocate to the Group Account. As in Part 1, for every 1
ECU a Type A participant allocates to the Group Account, each of the 8 participants in
his/her her group receives 0.4 ECUs.
Notice that Type A participants are not allowed to use transfers from Type B
participants for allocations to the Group Account.
Type B participants
As in Part 1, in every period each Type B participant will estimate the amount of
ECUs allocated to the Group Account by the Type A participants. Also as in Part 1,
their estimate does not have an effect on the payoff of any group member and it will
6

not be shared with members of their group. Type B participants cannot make
allocations to the Group Account.
Distribution of the Transfer Account:
There are three cases that define the distribution of transfers from the Transfer Account.
Case 1: If the funds in the Transfer Account are equal to funds in the Group Account,
each Type A participant receives 0.25 ECUs for each ECU in the Group Account.
Thus, all ECUs in the Transfer Account are divided equally among participants of
Type A.
Case 2: If the funds in the Transfer Account are greater than the funds in the Group
Account, each Type A participant receives 0.25 ECUs for each ECU in the Group
Account. The remaining ECUs in the Transfer Account are returned to the participants
of Type B in proportion to their individual transfers.
Case 3: If the funds in the Transfer Account are smaller than the funds in Group
Account, each Type A participant receives 0.25 ECUs for each ECU transferred to the
Group Account until the funds in the Transfer Account are fully used. Thus, all ECUs
in the Transfer Account are divided equally among participants of Type A.
Period Earnings:
Type B participants
The period earnings of Type B participants are the sum of the funds remaining in their
Private Account after their transfers to the Transfer Account, the earnings from the
Group Account, and potential refunds from the Transfer Account.
Earnings Type B participants =
Private Account (Initial Endowment - Transfers) +
Group Account +
any refunds from the Transfer Account
Type A participants
The period earnings of Type A participants are the sum of the funds remaining in their
Private Account after their allocations to the Group Account, their earnings from the
Group Account, and their earnings from the Transfer Account.
Earnings Type A participants =
Private Account (Initial Endowment - allocations) +
Group Account +
Transfers
Feedback: After every period, both types of participants will receive information on, the total
funds available in the Group Account, the funds available in the Transfer Account, the
amount of the Transfer Account that was distributed among Type A participants, and their
individual earnings for this period.
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TOTAL earnings: Your total earnings for Part 2 of the experiment will be the sum of all
earnings in all periods of Part 2. Recall, at the conclusion of the experiment you will be paid
in Euros using a conversion rate of €1 for every 200 ECUs of earnings from the experiment.
Your total earnings from the experiment will be the sum of your total earnings from Part 1
and Part 2.
Example 1:
Suppose participants of Type B transfer 0, 10, 30, and 60 ECUs respectively to the Transfer
Account.
Also suppose participants of Type A allocate 0, 10, 50, and 90 ECUs respectively to the
Group Account.
Group Account: The sum of allocations made by Type A participants is 150. Each participant
of Type A and Type B receives 0.4 x 150 = 60 ECUs from the Group Account.
Transfer Account: The sum of transfers from Type B participants is 100 ECUs. Because the
funds in the Transfer Account are smaller than the funds in the Group Account by Type A
participants (case 3), the total amount in the Transfer Account is evenly distributed among
participants A. Every participant A receives 100 / 4 = 25 ECUs from the Transfer Account.
The individual payoffs (in ECUs) per period for the participants of Type A and B depend on
the transfers and the amounts allocated to the Group Account:
-

for the participant A who allocated 0:
for the participants A who allocated 10:
for the participant A who allocated 50:
for the participant A who allocated 90:

(100 – 0) + 60 + 25 = 185
(100 – 10) + 60 + 25 = 175
(100 – 50) + 60 + 25 = 135
(100 – 90) + 60 + 25 = 95

-

for the participant B who transferred 0:
for the participants B who transferred 10:
for the participants B who transferred 30:
for the participant B who transferred 60:

(100 – 0) + 60 = 160
(100 – 10) + 60 = 150
(100 – 30) + 60 = 130
(100 – 60) + 60 = 100

Example 2:
Suppose participants of Type B transfer 20, 50, 80, and 90 ECUs respectively to the Transfer
Account.
Also suppose participants of Type A allocate 0, 10, 50, and 90 ECUs respectively to the
Group Account.
Group Account: The sum of allocations made by Type A participants is 150. Each participant
of Type A and Type B receives 0.4 x 150 = 60 ECUs from the Group Account.
Transfer Account: The sum of transfers from Type B participants is 240 ECUs. Because the
funds in the Transfer Account are larger than the funds in the Group Account by Type A
participants (case 2), only 150 ECUs from the Transfer Account are distributed to the Type A
8

participants. Each Type A participant receives 0.25 x 150 = 37.5 ECUs from the Transfer
Account. The remaining 90 ECUs (240 - 150 = 90) in the Transfer Account are returned to
Type B participants, in proportion to their individual transfers.
The individual payoffs (in ECUs) per period for the participants of Type A and B depend on
the transfers and the amounts allocated to the Group Account:
-

for the participant A who allocated 0:
for the participants A who allocated 10:
for the participant A who allocated 50:
for the participant A who allocated 90:

(100 – 0) + 60 + 37.5 = 197.5
(100 – 10) + 60 + 37.5 = 187.5
(100 – 50) + 60 + 37.5 = 147.5
(100 – 90) + 60 + 37.5 = 107.5

-

for the participant B who transferred 20:
for the participants B who transferred 50:
for the participants B who transferred 80:
for the participant B who transferred 90:

(100 – 20) + 60 + (20/240)*90 =147.50
(100 – 50) + 60 + (50/240)*90 =128.75
(100 – 80) + 60 + (80/240)*90= 110.00
(100 – 90) + 60 + (90/240)*90 =103.75

-
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Control Questions
Control Questions 1:

Participant number ___________

The questions below refer to how participant’s earnings are determined in a decision round:
1.1. The starting value of your Private Account is ____ ECUs.
1.2. The starting value of the initial Group Account is _____ ECUs.
1.3. Each ECU a Type A participant moves to the Group Account reduces the value of his Private
Account by ____ ECUs.
1.4. Each ECU a Type A participant moves to the Group Account generates earnings from the Group
Account for each member of his/her group of _______ ECUs.
1.5. If every Type A participant moves 100 ECUs to the Group Account:
a. Different Type A participants get different total earnings.
b. Everyone's total earnings are lower than when all Type A participants move 0 ECUs.
c. Everyone's total earnings are higher than when all Type A participants move 0 ECUs.
1.6. If one Type A participant moves more ECUs to the Group Account than the other Type A
participants:
a. All Type A participants get the same total earnings.
b. This participant gets lower total earnings than other Type A participants.
c. This participant gets higher total earnings than other Type A participants.
1.7. Depending on the choices of Type A participants:
a. Different Type B participants get different total earnings.
b. All Type B participants get the same total earnings for any choice of Type A participants.
c. Type B participants total earnings do not depend on the choices of Type A participants .
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Control Questions 2:

Participant number ___________

The questions below refer to how participant’s earnings are determined in a decision round:
2.1. Each ECU a Type B participant moves to the Transfer Account reduces the value of his Private
Account by ____ ECUs and increases the value of the Private Account of each Type A participant by
____ECUs.
2.2. Suppose in the total, the Type B participants move 200 ECUs to the Transfer Account. In this case
a. Each Type A participant can move up to 150 ECUs to the Group Account.
b. Each Type A participant can move up to 300 ECUs to the Group Account.
c. Each Type A participant can move up to 100 ECUs to the Group Account.
2.3. If one Type B participant moves more ECUs to the Transfer Account than the other Type B
participants:
a. All Type B participants get the same total earnings.
b. This participant gets lower total earnings than other Type B participants.
c. This participant gets higher total earnings than other Type B participants.
2.4. Depending on the choices of Type B participants:
a. Different Type A participants get different transfers from the Transfer Account.
b. All Type A participants get the same transfers from the Transfer Account.
c. Type A participants total earnings do not depend on the transfers to the Transfer Account.
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