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Abstract:
Payments for ecosystem services (PES) represent a widely used policy intervention for situations where
a subgroup of agents can provide conservation efforts that create a public good, yielding positive
externalities to a broader population. In the controlled environment of economic experiments, this study
systematically tests and disentangles the relevance of variations in PES institutional characteristics,
highlighted as critical in previous PES meta-analyses. The decision setting is a two-stage repeated linear
public good game with two groups, insiders and outsiders. Insiders make voluntary contributions to a
public good that benefits both groups. Outsiders can send transfers to compensate insiders. We first
study the relative performance of the presence or absence of additionality requirements with two sharing
rules related to group payments, namely an equal and a proportional share of payments. Next, we study
the performance of targeted transfers, where outsiders target transfers to individual insiders. We find
first, that for all sharing rules additionality does not promote greater public good provision, contrary to
its alleged relevance in policy discussions. Second, the alternative sharing rules result in significant
differences in cooperation levels. Both proportional and targeted transfers have a positive effect on
public good provision, where targeted transfers generate the largest and most sustained increase in
cooperation.
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1. Introduction
Evidence from the natural sciences warns about the effects of global warming, mass extinction
of animal and plant species, and the preservation of the global ecosystem necessary for the wellbeing of present and future generations. These severe threats to human well-being are created
by economic incentives that induce individuals, firms, and countries to largely neglect the
negative externalities from their decisions and under-provide the positive externalities
associated with ecosystem conservation (Hagedorn et al 2019). For example, global
negotiations on climate change since the Kyoto Protocol (1992) and more recently under the
Paris Agreement (2015) have fallen well short of their objectives. Given the limited success of
international negotiations, a polycentric approach, combining unilateral, bilateral and
multilateral batteries of policies between countries, regions, cities and individuals is emerging
in the policy arena.
In this study, we focus on the efficiency enhancing properties of incentive-based institutions
referred to as payments for ecosystem services (PES), which allow beneficiaries of ecosystem
services to subsidize the actions of ecosystem service (ES) providers. Such institutions are
relevant in situations where local ecosystem users (referred to here as insiders) can make dayto-day decisions that improve the quality and stability of ecosystems. In turn, these efforts
benefit a broader group (referred to here as outsiders) who depend on the quality of the
ecosystem. For example, PES institutions have been utilized to promote efforts to avoid
degradation of forests. These efforts include transfers in form of monetary payments from a
broader population that benefits from forest conservation (in the form of watershed protection,
biodiversity conservation or climate mitigation, among others). Other examples include the
conservation of river flows or the sustainable use of fisheries. The objective of PES programs
is to induce users of the ecosystems to make conservation decisions that incorporate the broader
value of ecosystem services, including the value to the outsider population (Chichilnisky and
Heal, 1998; Kinzig et al., 2011). PES programs align the incentives for conservation in two
ways. First, transfers for ecosystem services provide monetary compensation (subsidies) from
outsiders to ES providers. Second, they allow for a direct link between payments and
performance, aligning private and social benefits from conservation actions. The case-study
literature on the performance of PES programs in the field describes successes and failures,
where an important lesson is the relevance of the institutional characteristics (Engel, 2016;
Ferraro 2011; Ferraro and Kiss, 2002; Hejnowicz et al. 2014; Jack et al. 2008; Pattanayak et al.
2010; Naeem et al. 2015; Wunder et al. 2018).
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A key aspect of institutional design of PES refers to the sharing rules of transfers among ES
providers. In practice, implementation depends on the monitoring capacity of insiders,
outsiders, and program administrators. Allegedly, transfers targeted by outsiders to individual
ES providers are the most effective, as the link between payments and performance is the most
direct. However, this type of program requires individual monitoring capacity of ES providers
by outsider donors, which may not be feasible. If outsiders, or their representatives, can only
monitor the performance of a group of insiders, an alternative sharing rule is to make payments
based on the group performance of the ES providers (Engel 2016). The distribution of such
group-related payments among individual members depend in turn on the monitoring capacity.
If the ES providers have information about their individual effort levels and conflict resolution
mechanisms are in place, it is possible to tie the distribution of payments to the relative effort
level of individual ES providers. Yet, in cases where monitoring individual effort is not feasible
even for peer insiders, the natural solution is to share transfers from outsiders equally.
A second aspect often referred to in the literature is additionality. Programs implementing
additionality are designed to pay for environmental services that would not have been
implemented in the absence of the PES program. Thus, implementation of additionality requires
impact evaluation, using a counterfactual scenario, to identify the additional effect on the
environment provided through the program (Wunder 2005, Ferraro 2011). When considering
the kind of counterfactual outcomes to be estimated, Engel (2016) argues that historic baselines
are a common approach. Note that in the field, this requires historical monitoring of the efforts
of insiders and to effectively implement the additionality requirement it further requires enough
political and social commitment to distribute the transfers of outsiders only if the additionality
condition is fulfilled. Despite its alleged benefits, many PES schemes do not incorporate
additionality as a condition for payments (Wunder et al. 2008). This is considered by some as
one of the main design flaws in current program implementations (Pattanayak et al. 2010;
Naeem et al. 2015).
We use economic experiments to analyze the relevance of additionality and the relative
performance of alternative sharing rules. Laboratory experiments allows one to manipulate and
control the decision setting in a manner that is complementary to behavior observed in the field,
where such changes cannot be manipulated in a controlled setting. Our approach is pragmatic,
acknowledging the complementary relevance of multiple methods to provide novel evidence
that is cumulative, gaining insights from different methodological approaches and disciplines.
The case-study literature on PES implementations has many merits. It has however, as any
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method, its limitations. By definition, case studies address naturally occurring settings, where
multiple (and potentially confounding) variables are at work. The experimental approach allows
the researcher to abstract away from much of the context present in case studies, with the
objective of identifying behavioral responses that are at the root of causality.
Methodologically, we build on the insider-outsider decision setting of Blanco, Haller and
Walker (2018, BHW herein). The decision setting includes a group of insiders (view as
ecosystem service providers) and a group of outsiders (view as donors). Outsiders have the
opportunity to send monetary transfers (view as PES payments) to the insiders in order to
facilitate public good provision by the insiders that is beneficial to both groups. This decision
setting is a social dilemma in that both groups face within group incentives to free-ride on others
actions (dependent on the sharing rule in place), and the two groups face inter-group incentives
to free-ride on each other’s actions.3 Note that this decision setting broadens the scope of
previous research on the provision of public goods by closed groups where all individuals are
simultaneously providers and beneficiaries of the public good (e.g. Isaac and Walker, 1988,
Andreoni, 1988, and Croson, 2007). It also extends the previous research addressing
externalities from insiders’ public good provision on a group of outsiders, where the group of
outsiders remains passive by-standers throughout the experiment (Engel and Rockenbach 2009;
Delaney and Jacobson). This decision setting differs in addition to that from previous studies
on PES where the experimenter provides the funds to enhance public good provision, which are
inspired by top-down programs where governments provide funding for conservation via PES
(Alpízar et al., 2017; Handberg and Angelsen, 2015; Midler et al., 2015; Vollan, 2008). BHW
is the first study to investigate PES programs that allow for strategic and reciprocal interactions
between insiders and outsiders. This approach is motivated by programs that rely on NGOs or
international agencies to raise funds, connecting outsider donations to insiders’ actions.
Examples on forestry include the UN-REDD program (https://www.un-redd.org/) and the
Trillion Tree Campaign (https://www.plant-for-the-planet.org/en/about-us/the-trillion-treedeclaration?wildcard=&_wildcard=).
BHW examined two institutional settings, unconditional and conditional transfers. With
unconditional transfers, the group of insiders received the transfers from outsiders independent
on the insiders’ provision of the public good; with conditional transfers, the payments to the
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See Blanco, Haller and Walker (2018) for a detailed discussion of previous experimental literature associated
with inter-group social dilemma decision settings, as well as the investigation of alternative institutions for
promoting cooperation in single-group social dilemma settings.
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group of insiders were contingent upon the aggregate provision of the public good by insiders.
In all treatments, group members could not communicate directly, nor could they form binding
contracts. A primary finding was that, in both settings, outsiders subsidizing the behavior of
insiders did not enhance cooperation as compared to settings where subsidies were not feasible.
The lack of improved cooperation was linked to insufficient reciprocity by both groups, related
to within group free-riding on the actions of other in-group members and across group freeriding. The BHW results show the need for further research, with a primary goal of providing
insights into what combination of incentives, information, and institutional rules leads to
sustained cooperation.
In this study we first develop a 2x2 experimental design, considering the combined effect of
two alternative transfer sharing rules for group related payments and the presence or absence
of additionality. In a next step we introduce one further experimental treatment analyzing a
sharing rule for payments directly made to the individual insiders. In total this leads to 5
experimental conditions. The additionality treatments require that transfers by outsiders to
insiders are implemented only if public good provision by the group of insiders in a given
decision round is higher than a historical benchmark. In our experiments, this benchmark is
group specific, and defined by the public good contributions by the insiders in the first five
decision rounds, where transfers are not feasible and outsiders are passive by-standers. The
alternative sharing rule treatments are equal-share and proportional-share for the group related
payments, and targeted-transfers for payments to individual insiders. All three conditions
require sufficient monitoring capability for outsiders to monitor the group-level public good
contributions of insiders. The Equal-share treatment is considered as a benchmark to capture a
setting where monitoring individual insider decisions is not feasible by insiders nor outsiders.
The Proportional-share treatment is designed to capture a setting where insiders have
monitoring capacity of peers and conflict resolutions mechanism are in place. In this treatment,
we assume a sharing rule where transfers received by individual insiders are proportional to
their relative contributions.4 Lastly, the Targeted-transfers treatment requires that outsiders
have the capacity to monitor individual insiders. Outsiders are allowed to explicitly target
transfers to individual insiders.5
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This decision setting builds on previous studies that have analyzed alternative sharing rules in decision settings
with an external party that allocates an endogenously provided good that is rival in consumption (Drouvelis, et
al., 2017, Stoddard, et al., 2014 and Stoddard, et al., 2018).
5
Of course, the feasibility and additional costs associated with monitoring can vary signficantly across settings.
The experimental settings examined here focus on the behavior responses to alternative payment mechansims and
do not account for such differences in transaction costs and how they may impact implementation in the field.
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We find that the inclusion of additionality does not significantly increase public good provision
by insiders, regardless of the sharing rule. The type of sharing rule, however, does significantly
affect public good provision. Targeted-transfers leads to the largest increases in public good
provision, followed by proportional-shares and lastly the equal-share rule. Overall, these results
suggest that improvements in monitoring and payment mechanisms that reward individual
effort of ES providers may be more effective in promoting ecosystem improvements compared
to requirements that use historical baselines for determining whether ES providers receive PES
transfers.
The remainder of this manuscript is organized as follows: Section 2 introduces details of the
experimental treatment conditions. Section 3 discusses the experimental procedures. The results
are presented in section 4. Section 5 then provides a discussion of main conclusions and
suggestions for future research.

2. Decision settings and parameters
As in Blanco et al. (2018), an experimental group is composed of two randomly assigned types
of subjects, 𝑛 insiders and 𝑛 outsiders, where 𝑛 =𝑛 =4, for a total group size of 8. An
experimental session consists of multiple decision making periods and includes two parts, Part
1 and Part 2. In both Part 1 and Part 2, insiders participate in a repeated linear public good game
in which provision of the public good creates a positive benefit for both insiders and outsiders.
In Part 1, in all treatment conditions, outsiders are inactive, they simply receive the returns from
the public good provided by the insiders. In Part 2, outsiders make decisions regarding transfers
to be sent to insiders. The institutional rules for the allocation of transfers varies depending on
the specific treatment condition.
2.1. Part 1 decision setting: Inactive outsiders
In each period, each subject (insiders and outsiders) receives an endowment of 𝑤 = 100
Experimental Currency Units (ECUs) placed in their “Private Account”.6 Each insider i
privately decides how many 𝑔 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 𝑎 = 0.4 ECUs for each insider and each outsider. This

Also, note that the third decision setting can also be interpreted from the perspective of outside groups making
transfers to groups of insiders. In our setting, groups are represented by individuals.
6
The discussion of the decision setting with inactive outsiders follows directly from Blanco et al. (2018).
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defines the Group Account as a pure public good with symmetric benefits to all subjects, with
incentives to free-ride among insiders.7
In this setting, the insiders’ payoff function is defined as in equation 1. This describes a social
dilemma for self-interested payoff-maximizing agents for 𝑎 < 1 and (𝑛 + 𝑛 )𝑎 > 1.
𝜋 = 𝑤 − 𝑔 + 𝑎𝐺

where 𝐺 = ∑

𝑔 and 𝑔 ∈ [0, 𝑤]

(1)

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

= 𝑤 + 𝑎𝐺

(2)

The Nash equilibrium for self-interested payoff-maximizing agents with common information
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). 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:
𝑈(𝜋 , g ) = 𝑤 − 𝑔 + 𝑎𝐺 +𝑓(𝑔 ) (1a)
where f(0) = 0, f (𝑔 ) > 0 and f (𝑔 ) < 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 −𝑔 + 𝑓(𝑔 ) is positive for positive levels of 𝑔 ,
resulting in positive contributions to the Group Account in equilibrium. 8

7

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).
8
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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2.2. Part 2 decision settings and hypotheses
We now turn to discuss the details of the decision settings in Part 2 in each of the respective
experimental treatment conditions. Common to all treatment conditions, in each period, each
subject receives an endowment of 𝑤 = 100 ECUs placed in their “Private Account.” As in Part
1, each insider i privately decides how many 𝑔 ECUs of his endowment to contribute to a
“Group Account.” Every ECU contributed to the Group Account yields a return of 𝑎 = 0.4
ECUs for each insider and each outsider. In Part 2, outsiders make transfer decisions and thus
the decision setting changes to a two-stage game in each period in Part 2.
The specific treatment condition in place varies mainly according to the rules for the allocation
of transfers to insiders and whether an additionality constraint is in place. Table 1 provides an
overview of the five treatment conditions implemented and the respective attributes of the
decision settings that apply for Part 2. Appendix 1 present a sample of instructions.
Table 1: Overview of Treatment Conditions

Treatments

Equal share

Sharing rule

Order of

Information Number

among

decision

of outsiders

observations

insiders

making
Group

12 groups

Equal share

Additionality

No

Outsiders
first

Proportional

Proportional

No

share
Equal-share

Group

first
Equal share

Yes

additionality
Proportional-

Outsiders

96 subjects

Outsiders

96 subjects
Group

first
Proportional

Yes

share

Outsiders

12 groups
12 groups
96 subjects

Group

first

12 groups
96 subjects

additionality
Targeted

Individual

transfers

payments

No

Insiders
first

Individual

12 groups
96 subjects
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Equal-share
With equally shared transfers, in stage 1 each outsider j makes a non-contingent transfer, 𝑡 , to
the insiders, where 𝑡 ∈ [0, 𝑤]9. All transfers by outsiders are added together in a Transfer
Account of size T = ∑
insider receiving

t . The Transfer Account is divided equally among insiders, each

𝑇, independent of their own contribution to the Group Account. 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.
In stage 2 insiders make simultaneous provision decisions to the public good. By design,
transfers received by insiders cannot be used directly for contributions to the Group Account.
As in PES programs, they are designed to represent an opportunity for outsiders to facilitate
through monetary payments the actions of insiders. Thus, the maximum amount an insider can
contribute to the Group Account is w, irrespective of the transfer received. The resulting utility
functions for insiders and outsiders in each period are given in equations (3) and (4),
respectively:
𝑈(𝜋 , g ) = 𝑤 − 𝑔 + 𝑎𝐺 +
𝑈(𝜋 , 𝑡 )
where y 𝑡
𝑦 𝑡

𝑇 + 𝑓(𝑔 )

= 𝑤 + 𝑎𝐺 − 𝑡 + 𝑦(𝑡 )

(3)
(4)

captures thatoutsiders derive utility from sending transfers, with y(0) = 0,

> 0 and 𝑦′′ 𝑡

< 0.

Ultimately, the impact transfers have on total contributions of insiders 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.
For example, unconditional, equally-shared 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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The discussion of the decision setting with an equal-share of transfers follows directly from Blanco et al.
(2018).

9

documented for one-to-one interactions in ultimatum, gift-exchange, and trust games (for a
coprehensive summary see Fehr & Schmidt, 2006).

Proportional-share
With a proportional sharing rule, the distribution of transfers is proportional to individual
contributions to the public good,

𝑇. In stage 1 each outsider j makes a non-binding transfer

that is added together in a Transfer Account of size T. At the beginning of stage 2 insiders
observe the total size of the Transfer Account and make simultaneous contribution decisions.
At the end of the round each insider learns their share of transfers received.
The resulting utility functions for insiders and outsiders in each period are given in equations
(7) and (8), respectively:
𝑈(𝜋 , g ) = 𝑤 − 𝑔 + 𝑎𝐺 +
𝑈(𝜋 , 𝑡 )

𝑇 + 𝑓(𝑔 )

(8)

= 𝑤 + 𝑎𝐺 − 𝑡 + 𝑦(𝑡 )

where y(0) = 0, 𝑦 𝑡

> 0 and 𝑦′′ 𝑡

(7)

< 0. The proportional rule for distribution of transfers

reduces within-group incentives of insiders to free ride compared to the equal share rule. The
higher the contribution levels, the higher the share of transfers a given subject receives, and
thus, ceteris paribus, the marginal benefit from transfers is higher than when transfers are shared
equally. Moreover, a proportional sharing rule is alleged to be perceived fairer relative to a
sharing rule that distributes transfers equally among all insiders (See discussion in Stoddard et
al., 2014). Thus, we develop hypothesis 1.
Hypothesis 1: Contributions by insiders and transfers by outsiders will be greater in
Proportional-share than Equal-share.

Additionality
When additionality is present, the distribution of transfers among insiders is conditional on the
insiders’ contributions being larger than the contributions during the first 5 periods where
outsiders were inactive. We differentiate between transfers offered by the outsiders and
transfers received by the insiders. Transfers received are contingent on Group Account
contributions made by insiders. More specifically, transfers are received only if contributions
10

to the Group Account by insiders are strictly larger than the average aggregate contributions
during Part 1, otherwise transfers are returned to outsiders in proportion to their individual
transfers.
Hypothesis 2 builds on the observation that the additionality restriction on transfers assures
outsiders that insiders’ contributions meet a known threshold. Further, it reduces the incentives
for intra-group free-riding by insiders, as free-riding increases the chance of not meeting the
minimum threshold to receive transfers. Both effects are expected to increase across-group
reciprocity among insiders and outsiders.
Hypothesis 2: For both sharing rules Equal-share and Proportional-share, contributions by
insiders and transfers by outsiders will be greater if additionality is present.

Targeted-transfers
Targeted transfers are feasible when outsiders observe the current contribution level of
individual insiders and are allowed to target transfers to specific insiders10. This decision setting
therefore abstracts away from group-related payments and makes individual payments feasible.
In stage 1 insiders make simultaneous contribution decisions. At the beginning of stage 2
outsiders observe the decisions of individual insiders and each outsider j makes individual
transfers, 𝑡 , to each of the individual insiders i, where ∑ 𝑡 ∈ [0, 𝑤] is the sum of transfers
sent to all insiders by outsider j. The sum of transfers received by insider i from all outsiders in
a group, is given by ∑

𝑡 .

The resulting payoff functions for insiders and outsiders in each period are given in equations
(9) and (10), respectively:
𝜋 = 𝑤 − 𝑔 + 𝑎𝐺 + ∑
𝜋

(9)

𝑡 + 𝑓(𝑔 )

= 𝑤 + 𝑎𝐺 − ∑ 𝑡 + 𝑦(𝑡 )

(10)

Individual targeted transfers reduce within-group incentives of insiders to free ride compared
to the equal and proportional sharing rules. Further, individual targeting of transfers implies
that transfers to individual insiders are not contingent upon the total contributions of insiders.

10
Note that one can view individual decision makers in this experiment also as representing groups of
decision makers (of both outsiders and insiders).
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Both of these effects are expected to increase insiders’ contributions and, through reciprocity,
outsiders’ transfers.
Hypothesis 3: Contributions by insiders and transfers by outsiders will be greater in
targeted-transfers than in equal-share.

3. Results
The presentation of results is organized around three subsections. More specifically, the first
subsection examines relative behavior in the two different sharing rules with group payments
and no additionality, namely Equal-share and Proportional-share. The second subsection
contrasts behavior between Additionality, or no Additionality, with respect to each of the two
sharing rules. In the third subsection we move away from group-related payments and analyze
the environment in which outsiders can send transfers to individual insiders. Each subsection
includes a graphical overview focusing on contributions by insiders and transfers by outsiders,
a discussion of mean effects, and regression analyses.

3.1. The relative performance of the equal sharing and the proportional sharing rule
The Proportional-share treatment is equivalent to the Equal-share treatment except that
transfers are distributed to insiders with respect to their individual contributions proportional to
the group’s sum of contributions. Figure 1 compares the average sum of contributions as well
as average sum of transfers of groups in the Equal-share and Proportional-share treatments.
The solid lines display the average sum of contributions (sumG) of the insider groups to the
Group Account. The dashed lines represent the average sum of transfers (sumT) of the outsider
groups. As shown in Figure 1 average group contributions to the Group Account for period 1
are rather similar across both treatments, roughly around 35-38% of the insider’s initial
endowment. In periods 2-5, however, average contributions to the Group Account decay at a
slower rate in Equal-share than in the other treatment. Thus, this difference is attributed to
group-specific dynamics. To control for Part 1 differences in the analysis of Part 2 treatment
responses, we subtract from a treatment-period’s group contributions the group’s average
contributions during Part 1 (denoted by avgG). This approach resembles a difference-indifferences approach enabling us to identify average (causal) treatment effects which take into
account existing pre-treatment differences between groups. Thus, in the following we will refer
to the average contributions in treatment-periods 6-15 as “average net contributions” – net
12

contributions = sumG – avgG. For further control, when discussing the levels of transfers
offered, we will also provide evidence of average net transfers which controls for transfers
offered by outsiders relative to the Part 1 contributions of insiders made in a particular group
(net transfers = sumT – avgG).

Fig 1. Average group contributions and transfers comparing the Equal-share
and Proportional-share treatments over time

When considering the difference in contributions between treatments, average net contributions
in the Proportional-share treatment are significantly higher than average net contributions in
the Equal-share treatment (p-value < 0.005). The difference of the average contributions
between pre-treatment periods and treatment periods in the Equal-share treatment is negative,
while in the Proportional-share treatment the transfers increase contributions as compared to
part 1. Turning to average group transfers for periods 6-15, average net transfers on the
aggregate are as well significantly higher in Proportional-share than in Equal-share (p-value
< 0.005). Thus, Figure 1 shows that on aggregate introducing a sharing rule that ties transfers
to relative efforts compared to an equal sharing rule of transfers significantly increases both
contributions to the public good as well as transfers offered by outsiders.
Table 2 presents the results for multilevel regressions with random effects on the group and
session level. Analysis is based on decisions in periods 6-15. The dependent variable in model
(I) is each group’s net contribution, and in model (II) is the group’s net transfers. Group net
contributions and transfers are higher in Proportional-share than in Equal-share.
13

Table 2. Treatment effects for group contributions and transfers in the Proportional Transfers, the
Unconditional Transfers and the No Transfers treatment

Proportional-share
Period
Constant
Observations
Number of sessions
Number of groups
Reference Category

(I)
Net group contributions
in % of group
endowment

(II)
Net group transfers
in % of group
endowment

10.37*
(4.280)

13.65***
(2.946)

-2.102***
(0.493)

-1.673***
(0.192)

16.28**
(6.182)

-0.209
(2.147)

960
8
24

960
8
24
Equal-share

Robust standard errors in parentheses. *** p<0.005, ** p<0.01, * p<0.05.

Thus, in line with hypothesis 1, introducing a proportional sharing rule of transfers increases
cooperation both within insiders (weakly significant) and within outsiders, as well as across
insiders and outsiders, compared to the even sharing of transfers. We attribute these results to
the reduced incentives to free-ride on other insiders’ contributions as well as to the observed
increase in willingness of outsiders to send transfers. When a payment scheme that relates
payments to relative efforts is feasible, contributions of insiders to the public good increase and,
through reciprocity, transfers of outsiders increase as well.
Result 1: Introducing a sharing rule that makes transfers received by insiders
proportional to their relative effort to aggregate contributions, increases both
contributions of insiders as well as transfers of outsiders compared to transfers shared
equally among insiders.

3.2. Introducing Additionality to the equal sharing and proportional sharing rules
In the following, we present the results of introducing the additionality criterion to the two
sharing rules. Therefore, we now go a step further in reducing free-riding incentives.
Introducing additionally entails that transfers are contingent on current total contributions to
the Group Account exceeding the average level of contributions from Part 1. Figure 2 contrasts
observations from Equal-share, Additionality and Equal-share and Figure 3 contrasts
14

observations from Proportional-share, Additionality and Proportional-share. In all conditions
displayed, the information outsiders receive concerning the decisions of insiders is on the
aggregate level and outsiders make decisions in stage 1 of each round. The solid lines display
the average sum of contributions (sumG) of the insider groups to the Group Account. The
dashed lines give the average sum of transfers (sumT) of the outsider groups to the Transfer
Accounts. Note that for Equal-share, Additionality and Proportional-share, Additionality we
differentiate between average transfers offered to the group of insiders (sumT_offered) and
average transfers received by the group of insiders (sumT_received). This distinction is not
necessary in Equal-share or Proportional-share as transfers are unconditional of insiders’
contributions in this treatment.

Fig 2. Average group contributions and transfers in the Equal-share, Additionality
and Equal-share treatment over time

As shown in Figure 2, beginning with period 6, average group contributions in Equal-share,
Additionality remain below Equal-share. When considering the difference in average net
contributions, there are no significant differences between Equal-share, Additionality and
Equal-share (p-value > 0.9). This is the case despite average net transfers offered are
significantly higher in the Equal-share, Additionality than in the Equal-share (p-value < 0.05).
The result is that transfers received in the Equal-share, Additionality are substantially smaller
than transfers offered, showing that the additionality condition was not met by most groups,
especially in periods 7 to 15.
Figure 3 shows that average group contributions in Proportional-share, Additionality and
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Proportional-share are not statistically different from each other. In this case, average net
transfers offered in Proportional-share, Additionality are significantly lower than aggregate net
transfers in Proportional-share. This result is rather striking, since transfers received are again
conditional upon insiders’ meeting the additionality criterion but seemingly outsiders were not
willing to send higher transfers compared to the situation where transfers are unconditional.
Still, transfers offered by outsiders in Proportional-share, Additionality are higher than
transfers received, showing that some groups did not meet the additionality criteria.

Fig 3. Average group contributions and transfers in the Proportional-share, Additionality, Outsiders First and
Proportional-share, Outsiders First treatment over time

Regressions in Table 3 presents multilevel regressions with random effects on the group and
session level for the treatment effects of introducing additionality to both of the sharing rules
separately. Analysis is based on decisions in periods 6-15. The reference group is the treatment
without additionality. In general, the regression results depicted in Table 3 show that the net
group contributions are not statistically different with additionality compared to their respective
reference treatments without additionality. Nevertheless, net transfers offered to insiders in
Equal-share, Additionality are higher than in the Equal-share treatment. So even though
transfers offered increase in this treatment due to the additionality condition, insiders do not
reciprocate this increase. As reported in the discussion of mean effects above, we do not find
an increase of transfers in the Proportional-share, Additionality treatment compared to the
Proportional-share.
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Table 3. Treatment effects for group contributions and transfers in the Equal-share, Additionality treatment and
the Proportional Share, Additionality treatment.

Equal share

Proportional share
(III)
(IV)
Net group
Net group
contributions
transfers
in % of group
in % of group
endowment
endowment

(I)
Net group
contributions
in % of group
endowment

(II)
Net group
transfers
in % of group
endowment

Equal-share
Additionality

0.230
(2.259)

10.49**
(3.926)

N/A

N/A

Proportionalshare
Additionality

N/A

N/A

0.433
(5.319)

-6.465
(4.316)

-2.121***
(0.489)

-1.103***
(0.321)

-1.931***
(0.458)

-1.136***
(0.359)

16.47**
(6.176)

-6.197
(3.449)

24.86***
(5.520)

7.797
(4.980)

920
8
23

920
8
23

Period

Constant

Observations
Number of sessions
Number of groups
Reference Category

Equal-share

960
960
8
8
24
24
Proportional-share

Robust standard errors in parentheses. *** p<0.005, ** p<0.01, * p<0.05

Against our initial hypothesis, the reduced free-riding incentives as well as reduced uncertainty
for outsiders regarding transfers did not show a positive effect on contributions towards the
public good by insiders.
Result 2: Introducing an additionality criterion that makes transfers received by insiders’
contingent upon group contributions exceeding the historic average does not affect
contributions of insiders significantly compared to when transfers are unconditional.

3.3.Introducing targeted transfers
Note that Targeted-transfers is a very different decision environment than the environments
examined so far with group payments. Outsiders could now observe the individual contribution
decisions of each insider in a given period and then decide on how to distribute transfers to
individual insiders. Thus, the order of decision making changes to have insides making
contribution decisions in stage 1 and the level of information outsiders receive about the
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behavior or insiders is at the individual level. Figure 4 shows the average sum of contributions
as well as average sum of transfers of groups in the Targeted-transfers and additional
instrumental treatment, Equal-share (Insiders First), where insiders make contribution decision
in stage 1, outsiders make transfer decision in stage 2 and the sum of transfers is distributed
evenly. Note that the level of feedback information and the order of decision making is constant
between Targeted-transfers and the instrumental treatment here, which allows us to draw
behavioral conclusions that solely relate to the introduced changes in the sharing rule in place.
The solid lines display the average sum of contributions (sumG) of the insider groups to the
Group Account. The dashed lines give the average sum of transfers (sumT) of the outsider
groups.

Fig 4. Average group contributions and transfers in Targeted-transfers and
Equal-share (Insiders First) treatments over time

The graph shows that average group contributions in the Targeted-transfers treatment are above
those of the Equal-share (Insiders First) treatment in all periods. Average net contributions in
the Targeted-transfers treatment are significantly higher than in the Equal-share (Insiders
First) treatment (p-value < 0.005). Further, average net transfers are significantly higher in the
Targeted-transfers treatment than in the Equal-share (Insiders First) treatment (p-value <
0.005). Thus, Figure 4 shows that on aggregate introducing targeted transfers compared to an
equal sharing rule significantly increases both contributions to the public good as well as
transfers offered by outsiders.
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Table 4 evidence from multilevel regressions with random effects on the group and session
level. As before, the analysis is based on decisions in periods 6-15. Table 4 therefore presents
the results for the regression of average treatment effects between the Targeted-transfers
treatment the Equal-share (Insiders First) treatment, where transfers are shared equally. The
results indicate that net contributions in the Targeted-transfers treatment are significantly
higher than in the Equal-share (Insiders First) treatment. Further, the sum of transfers in the
Targeted-transfers treatment is higher than in the Equal-share (Insiders First) treatment (pvalue <0.005).
Table 4. Treatment effects for group contributions and transfers in the Targeted-transfers and the Equal-share
(Insiders First) treatment

(I)
Net group
contributions
in % of group
endowment

(II)
Net group transfers
in % of group
endowment

Targeted-transfers

19.64***
(3.424)

18.18***
(6.956)

Period

-1.169***
(0.388)

-1.072***
(0.189)

7.513**
(3.300)

-4.500
(5.484)

Observations
Number of sessions
Number of groups

960
8
24

960
8
24

Reference Category

Equal-share (Insiders First)

Constant

Robust standard errors in parentheses. *** p<0.005, ** p<0.01, * p<0.05.

Result 3 summarizes these result in line with hypothesis 3.
Result 3: When outsiders can explicitly target insiders with individual transfers,
insiders’ contributions as well as outsiders’ transfers are significantly higher than when
transfers are evenly distributed among insiders.
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5. Conclusions
The results presented here indicate that against initial hypotheses, the additionality condition
does not foster cooperation within and between insiders and outsiders compared to a situation
with unconditional transfers. Nonetheless, in line with our hypotheses, tying payments to
observed efforts has a positive effect on public good provision, with targeted individual
transfers generating the largest and most sustained increase in cooperation between insiders and
outsiders, followed by proportionally shared transfers and equally shared transfers.
We observe that the increase in contributions from equally shared transfers to targeted transfers
is higher than when moving to proportionally-shared transfers. We attribute this to the fact that
whenever payments are related to groups and not individuals, the remaining free-riding
incentives among insiders are too strong to allow for a large increase in cooperation. With
targeted transfers, however, incentives to cooperate are the strongest as strategic uncertainty
among insiders is eliminated. Receiving transfers is no longer necessarily subject to the
contributions of the other group members but depends strongly on the individual contribution
decision. Thus, we also observe the highest reciprocal increase in transfers from outsiders in
the targeted transfers treatment. We follow from these results that, if feasible, investing in
current period monitoring of individual insiders has the highest potential to lead to a large and
sustainable increase in contributions to the public good.
The PES literature has emphasized the relevance of additionality and the distribution rules for
payments. Yet, limitations in monitoring capacity have hindered the general application of these
criteria. Our results point that, given limited resources, PES design would benefit from more
detailed monitoring of behavior within communities so that individual payments rather than
group payments can be in place, instead of investing in developing the institutional and
monitoring infrastructure for additionality requirements.

References
Alix-Garcia, J. M., Shapiro, E. N., & Sims, K. R. (2012). Forest conservation and slippage: Evidence
from Mexico’s national payments for ecosystem services program. Land Economics, 88(4),
613-638. http://dx.doi.org/10.3368/le.88.4.613
Alpízar, F., Nordén, A., Pfaff, A., & Robalino, J. (2017). Unintended effects of targeting an
environmental

rebate.

Environmental

and

Resource

Economics,

67(1),

181-

202. http://dx.doi.org/10.1007/s10640-015-9981-2
20

Andreoni, J. (1988). Why free ride?: Strategies and learning in public goods experiments. Journal of
Public Economics, 37(3), 291-304. http://dx.doi.org/10.1016/0047-2727(88)90043-6
Arifovic, J., & Ledyard, J. (2012). Individual evolutionary learning, other-regarding preferences, and
the voluntary contributions mechanism. Journal of Public Economics, 96(9-10), 808-823.
http://dx.doi.org/10.1016/j.jpubeco.2012.05.013
Berg, J., Dickhaut, J., & McCabe, K. (1995). Trust, reciprocity, and social history. Games and economic
behavior, 10(1), 122-142. http://dx.doi.org/10.1006/game.1995.1027
Blanco, E., Haller, T., & Walker, J. M. (2018). Provision of environmental public goods: Unconditional
and conditional donations from outsiders. Journal of Environmental Economics and
Management. http://dx.doi.org/10.1007/s10683-017-9511-x
Blanco, E., Haller, T., Lopez, M. C., & Walker, J. M. (2016). The tension between private benefits and
degradation externalities from appropriation in the commons. Journal of Economic Behavior &
Organization, 125, 136-147. http://dx.doi.org/10.1016/j.jebo.2016.02.008
Blanco, E., Lopez, M. C., & Walker, J. M. (2016). The opportunity costs of conservation with
deterministic and probabilistic degradation externalities. Environmental and Resource
Economics, 64(2), 255-273. http://dx.doi.org/10.1007/s10640-014-9868-7
Bock, O., Baetge, I., & Nicklisch, A. (2014). hroot: Hamburg registration and organization online tool.
European Economic Review, 71, 117-120. http://dx.doi.org/10.1016/j.euroecorev.2014.07.003
Brandts, J., Saijo, T., & Schram, A. (2004). How universal is behavior? A four country comparison of
spite and cooperation in voluntary contribution mechanisms. Public Choice, 119(3-4), 381424. http://dx.doi.org/10.1023/B:PUCH.0000033329.53595.1b
Brent, D., Gangadharan, L., Mihut, A. & Villeval, M. (2017). Taxation, Redistribution and
Observability in Social Dilemmas. GATE WP 1726. http://dx.doi.org/10.2139/ssrn.3047735
Camerer, C. F. (2003). Behavioral game theory: Experiments in strategic interaction. Princeton
University Press, Princeton.
Camerer, C. F., & Fehr, E. (2006). When does" economic man" dominate social behavior? Science,
311(5757), 47-52. http://dx.doi.org/10.1126/science.1110600
Chaudhuri, A. (2011). Sustaining cooperation in laboratory public goods experiments: a selective survey
of the literature. Experimental Economics, 14(1), 47-83. http://dx.doi.org/10.1007/s10683-010Chichilnisky, G., & Heal, G. (1998). Economic returns from the biosphere. Nature, 391(6668), 629.
http://dx.doi.org/10.1038/35481
Cox, J. C. (2002). Trust, reciprocity, and other-regarding preferences: Groups vs. individuals and males
vs. females. In Experimental business research (pp. 331-350). Springer, Boston, MA.
Croson, R. T. (2007). Theories of commitment, altruism and reciprocity: Evidence from linear public
goods

games.

Economic

Inquiry,

45(2),

199-216.

http://dx.doi.org/10.1111/j.1465-

7295.2006.00006.x

21

Delaney, J., & Jacobson, S. (2014). Those outsiders: How downstream externalities affect public good
provision. Journal of Environmental Economics and Management, 67(3), 340-352.
http://dx.doi.org/10.1016/j.jeem.2013.12.007
Drouvelis, M., Nosenzo, D., & Sefton, M. (2017). Team incentives and leadership. Journal of
Economic Psychology, 62, 173-185. http://dx.doi.org/10.1016/j.joep.2017.07.002
Engel, C., & Rockenbach, B. (2011). We are not alone: the impact of externalities on public good
provision. MPI Collective Goods Preprint (2009/29).
Engel, S. (2016). The devil in the detail: a practical guide on designing payments for environmental
services. International Review of Environmental and Resource Economics, 9(1–2), 131-177.
http://dx.doi.org/10.2139/ssrn.2712376
Fehr, E., & Schmidt, K. M. (2006). The economics of fairness, reciprocity and altruism–experimental
evidence and new theories. Handbook of the economics of giving, altruism and reciprocity, 1,
615-691. http://dx.doi.org/10.1016/S1574-0714(06)01008-6
Ferraro, P. J. (2011). The future of payments for environmental services. Conservation Biology, 25(6),
1134-1138. http://dx.doi.org/10.1111/j.1523-1739.2011.01791.x
Ferraro, P. J., & Kiss, A. (2002). Direct payments to conserve biodiversity. Science 298 (5599), 17181719. http://dx.doi.org/10.1126/science.1078104
Fischbacher, U. (2007). z-Tree: Zurich toolbox for ready-made economic experiments. Experimental
Economics, 10(2), 171-178. http://dx.doi.org/10.1007/s10683-006-9159-4
Gangadharan, L., Nikiforakis, N., & Villeval, M. C. (2017). Normative conflict and the limits of selfgovernance in heterogeneous populations. European Economic Review, 100, 143-156.
http://dx.doi.org/10.1016/j.euroecorev.2017.07.013
Goeree, J. K., Holt, C. A., & Laury, S. K. (2002). Private costs and public benefits: unraveling the effects
of altruism and noisy behavior. Journal of public Economics, 83(2), 255-276.
http://dx.doi.org/10.1016/S0047-2727(00)00160-2
Gordon, H. S. (1954). The economic theory of a common-property resource: the fishery. In Classic
Papers in Natural Resource Economics (pp. 178-203). Palgrave Macmillan, London.
Hagedorn G. et al (2019). Concerns of young protesters are justified. Science, 364, pp. 139-140. DOI:
10.1126/science.aax3807
Handberg, Ø. N., & Angelsen, A. (2015). Experimental tests of tropical forest conservation measures.
Journal

of

Economic

Behavior

&

Organization,

118,

346-359.

162(3859),

1243-1248.

http://dx.doi.org/10.1016/j.jebo.2015.03.007
Hardin,

G.

(1968).

The

tragedy

of

the

commons.

Science,

http://dx.doi.org/10.1126/science.162.3859.1243
Hejnowicz, A. P., Raffaelli, D. G., Rudd, M. A., & White, P. C. (2014). Evaluating the outcomes of
payments for ecosystem services programmes using a capital asset framework. Ecosystem
Services, 9, 83-97. http://dx.doi.org/10.1016/j.ecoser.2014.05.001
22

Henrich, J., Boyd, R., Bowles, S., Camerer, C., Fehr, E., Gintis, H., & McElreath, R. (2001). In search
of homo economicus: behavioral experiments in 15 small-scale societies. American Economic
Review, 91(2), 73-78.
Holt, C. A., & Laury, S. K. (2008). Theoretical explanations of treatment effects in voluntary
contributions experiments. Handbook of experimental economics results, 1, 846-855.
http://dx.doi.org/10.1016/S1574-0722(07)00090-X
Isaac, R. M., & Walker, J. M. (1988). Group size effects in public goods provision: The voluntary
contributions mechanism. The Quarterly Journal of Economics, 103(1), 179-199.
http://dx.doi.org/10.2307/1882648
Isaac, R. M., Walker, J. M., & Williams, A. W. (1994). Group size and the voluntary provision of public
goods: Experimental evidence utilizing large groups. Journal of Public Economics, 54(1), 1-36.
http://dx.doi.org/10.1016/0047-2727(94)90068-X
Jack, B. K., Kousky, C., & Sims, K. R. (2008). Designing payments for ecosystem services: Lessons
from previous experience with incentive-based mechanisms. Proceedings of the National
Academy of Sciences, 105(28), 9465-9470. http://dx.doi.org/10.1073/pnas.0705503104
Kerr, J., Vardhan, M., & Jindal, R. (2012). Prosocial behavior and incentives: evidence from field
experiments in rural Mexico and Tanzania. Ecological Economics, 73, 220-227.
http://dx.doi.org/10.1016/j.ecolecon.2011.10.031
Kesternich, M., Lange, A., & Sturm, B. (2014). The impact of burden sharing rules on the voluntary
provision of public goods. Journal of Economic Behavior & Organization, 105, 107-123.
http://dx.doi.org/10.1016/j.jebo.2014.04.024
Kinzig, A. P., Perrings, C., Chapin, F. S., Polasky, S., Smith, V. K., Tilman, D., & Turner, B. L. (2011).
Paying for ecosystem services—promise and peril. Science, 334(6056), 603-604.
http://dx.doi.org/10.1126/science.334.6061.1348
Kugler, T., Bornstein, G., Kocher, M. G., & Sutter, M. (2007). Trust between individuals and groups:
Groups are less trusting than individuals but just as trustworthy. Journal of Economic
Psychology, 28(6), 646-657. http://dx.doi.org/10.1016/j.joep.2006.12.003
Marks, M., & Croson, R. (1998). Alternative rebate rules in the provision of a threshold public good:
An

experimental

investigation.

Journal

of

public

Economics,

67(2),

195-220.

http://dx.doi.org/10.1016/S0047-2727(97)00067-4
Midler, E., Pascual, U., Drucker, A. G., Narloch, U., & Soto, J. L. (2015). Unraveling the effects of
payments for ecosystem services on motivations for collective action. Ecological Economics, 1
(20), 394-405. http://dx.doi.org/10.1016/j.ecolecon.2015.04.006
Muñoz-Piña, C., Guevara, A., Torres, J. M., & Braña, J. (2008). Paying for the hydrological services of
Mexico's forests: Analysis, negotiations and results. Ecological economics, 65(4), 725-736.
http://dx.doi.org/10.1016/j.ecolecon.2007.07.031

23

Naeem, S., Ingram, J. C., Varga, A., Agardy, T., Barten, P., Bennett, G., ... & Ching, C. (2015). Get
the science right when paying for nature's services. Science, 347(6227), 1206-1207.
http://dx.doi.org/10.1126/science.aaa1403
Narloch, U., Pascual, U., & Drucker, A. G. (2012). Collective action dynamics under external rewards:
experimental insights from Andean farming communities. World Development, 40(10), 20962107. http://dx.doi.org/10.1016/j.worlddev.2012.03.014
Ostrom, E., & Walker, J. (Eds.). (2003). Trust and reciprocity: Interdisciplinary lessons for experimental
research. Russell Sage Foundation.
Pagiola, S. (2008). Payments for environmental services in Costa Rica. Ecological economics, 65(4),
712-724. http://dx.doi.org/10.1016/j.ecolecon.2007.07.033
Pattanayak, S. K., Wunder, S., & Ferraro, P. J. (2010). Show me the money: do payments supply
environmental services in developing countries?. Review of environmental economics and
policy, 4(2), 254-274. http://dx.doi.org/10.1093/reep/req006
Sefton, M., Shupp, R., & Walker, J. M. (2007). The effect of rewards and sanctions in provision of
public

goods.

Economic

inquiry,

45(4),

671-690.

http://dx.doi.org/10.1111/j.1465-

7295.2007.00051.x
Sherstyuk, K., Tarui, N., Ravago, M. L. V., & Saijo, T. (2016). Intergenerational games with dynamic
externalities and climate change experiments. Journal of the Association of Environmental and
Resource Economists, 3(2), 247-281. http://dx.doi.org/10.1086/684162
Stoddard, B., & Cox, C. (2018). Provision of Collective Goods: Allocation Rules.
Stoddard, B., Walker, J. M., & Williams, A. (2014). Allocating a voluntarily provided commonproperty resource: An experimental examination. Journal of Economic Behavior &
Organization, 101, 141-155. http://dx.doi.org/10.1016/j.jebo.2014.02.019
Travers, H., Clements, T., Keane, A., & Milner-Gulland, E. J. (2011). Incentives for cooperation: The
effects of institutional controls on common pool resource extraction in Cambodia. Ecological
Economics, 71, 151-161. http://dx.doi.org/10.1016/j.ecolecon.2011.08.020
Vollan, B. (2008). Socio-ecological explanations for crowding-out effects from economic field
experiments

in

southern

Africa.

Ecological

Economics,

67(4),

560-573.

http://dx.doi.org/10.1016/j.ecolecon.2008.01.015
Wunder, S. (2005). Payments for environmental services: some nuts and bolts.
Wunder, S., Brouwer, R., Engel, S., Ezzine-de-Blas, D., Muradian, R., Pascual, U., & Pinto, R. (2018).
From principles to practice in paying for nature’s services. Nature Sustainability, 1(3), 145.
http://dx.doi.org/10.1038/s41893-018-0036-x
Wunder, S., Engel, S., & Pagiola, S. (2008). Taking stock: A comparative analysis of payments for
environmental services programs in developed and developing countries. Ecological
economics, 65(4), 834-852. http://dx.doi.org/10.1016/j.ecolecon.2008.03.010

24

Appendix 1. Experimental Instructions
The instructions were in German. Below we present English translations for Part 1and Part 2
of the Equal Share treatment.
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.
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.
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. Your total
earnings from the experiment will be the sum of your total earnings from Part 1 and Part 2.

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.
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.
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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 group receives
0.4 ECUs.
Type B participants
In every period Type B participants will estimate the amount allocated to the Group Account by the
Type A participants. The estimate, however, does not have an effect on his/her payoff or 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 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.
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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:

(100 – 0) + 60 = 160

-

for the participants A who allocated 10:

(100 – 10) + 60 = 150

-

for the participants A who allocated 50:

(100 – 50) + 60 = 110

-

for the participant A who allocated 90: (100 – 90) + 60 = 70

The payoff per period for each participant of Type B is 100 + 60 = 160
Control Questions for Part 1
1.1. The starting value of your Private Account is ____ ECUs.
Response: 100
1.2. The starting value of the initial Group Account is _____ ECUs.
Response:

0

1.3. Each ECU a Type A participant moves to the Group Account reduces the value of his Private
Account by ____ ECUs.
Response: 1
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.
Response:

0.4

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 0ECUs.
c. Everyone's total earnings are higher than when all Type A participants move 0 ECUs.
Response:

c.

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.
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b. This participant gets lower total earnings than other Type A participants.
c. This participant gets higher total earnings than other Type A participants.
Response:

b.

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.
Response: b.
Equal Share Treatment
Information for Part 2 of the experiment
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 is now allowed to support the group of Type A participants in making
allocations to the Group Account. That is, Type B participants 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 should
use the transfers sent by Type B participants to increase their allocations to the Group Account.
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Type A participants
Each Type A participant will estimate the amount of ECUs transferred to the Transfer Account by the
Type B participants. The estimate does not have an effect on his/her payoff or 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 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. Remember, Type A participants should use the transfers they receive
from Type B participants to increase their allocations 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 transfers from Type B participants do not influence maximum possible allocations to the
Group Account by participants of Type A, this remains constant at a maximum of 100 ECUs each
decision round. However, the transfers made by Type B participants should be viewed as a way for
Type B participants to support the Group Allocations made by Type A participants.
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, the estimate does not have an effect on
his/her payoff or 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
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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 +
Equal share of total 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.
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.
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:

(100 – 0) + 60 + 25 = 185

-

for the participants A who allocated 10:

(100 – 10) + 60 + 25 = 175

-

for the participants A who allocated 50:

(100 – 50) + 60 + 25 = 135

-

for the participant A who allocated 90: (100 – 90) + 60 + 25 = 95

-

for the participant B who transferred 0: (100 – 0) + 60 = 160

-

for the participants B who transferred 10:

(100 – 10) + 60 = 150

-

for the participants B who transferred 30:

(100 – 30) + 60 = 130

-

for the participant B who transferred 60:

(100 – 60) + 60 = 100
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Questions for Part 2
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.
Response: 1 , 0.25
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.
Response: c.
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.
Response: b.
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.
Response: b.
Questionnaire for the Baseline Treatment.
1. What is your gender? (male / female).
2. How old are you?
3. How comprehensible did you find the instructions to this experiment?
The following questions were only displayed to Type A Participants:
4.a. Think about your decisions on contributions to the group account. Why did you decide to contribute
as much as you did?
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5.a. What kept you from contributing more to the group account?
6.a. Would you say that you contributed above-average to the Group Account in comparison to your
other group members? (yes/no)
7.a. How satisfied are you with the decisions on the contributions to the group account of your other
Type A group members? (not at all satisfied … to … very satisfied)
8.a. What do you think motivated the contribution decisions of your other type A group members?
9.a. How satisfied are you with the decisions on the contributions to the transfer account of your Type
B group members? (not at all satisfied ... to … very satisfied)
10.a. What do you think motivated the decisions of the transfers you received from your type B group
members?

The following questions were only displayed to Type B Participants:
4.b. Think about your decisions on contributions to the transfer account. Why did you decide to
contribute as much as you did?
5.b. What kept you from contributing more to the transfer account?
6.b. Would you say that you contributed above-average to the transfer account in comparison to your
other group members? (yes/no)
7.b. How satisfied are you with the decisions on the contributions to the transfer account of your other
Type B group members? (not at all satisfied ... to ... very satisfied)
8.b. What do you think motivated the contribution decisions to the transfer account of your other type
B group members?
9.b. How satisfied are you with the decisions on the contributions to the group account of your Type A
group members? (not at all satisfied ... to … very satisfied)
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10.b. What do you think motivated the contribution decisions to the group account you received from
your type A group members?

The following questions were again displayed to all Participants:
11. Did you contribute to any charity in the last 12 months? (yes/no)
If yes, how much in total to all charities (aprox.)?
12. Have you worked for any charity in the last 12 months?
If yes, how many hours in total for all charities (aprox.)?
13. Do you have any other comments or feedback?
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