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A B S T R A C T

We examine two aspects of decentralized governance by conducting lab-in-the-field experiments in five villages
in Central and Eastern Europe. We experimentally test the effect of (1) democratically elected local leader’s
endorsement and (2) citizen’s participation in the choice of environmental public goods (EPG) on their
voluntary contributions. Our design ties the voluntary contributions in the experimental public good game
to restoring a real EPG, such as a public park. We find that citizen participation in the endogenous choice
of the EPG significantly increases contributions, while the leader’s endorsement does not. Our results suggest
that while the leader’s effect is unclear, participatory decision-making can improve access to public goods and
increase the beneficiaries’ willingness to cost-share in rural communities.
1. Introduction

Decentralized governance and participatory decision-making have
been popular political trends. Countries worldwide, including the three
we study in the Central and Eastern European region, have decentral-
ized and distributed political power to local governments (Bardhan &
Mookherjee, 2006; Burki, Perry, & Dillinger, 1999; Rodríguez-Pose &
Krøijer, 2009). A stated objective for the distribution of political power
is improving access to public goods and services, which includes the en-
vironment of the poor in developing countries (Amel, Manning, Scott,
& Koger, 2017; Ostrom, 1990; Somanathan, Prabhakar, & Mehta, 2009;
Zarychta, 2020). We examine two aspects of decentralized governance
by conducting lab-in-the-field experiments in five villages in Central
and Eastern Europe.

We experimentally test the effect of (1) democratically elected local
leader’s endorsement and (2) citizen’s participation in the choice of
environmental public goods (EPG) on their voluntary contributions.
While there is evidence suggesting a positive role of leaders in increas-
ing citizen cooperation (Jack & Recalde, 2015; Javaid & Falk, 2015),
we test the causal relationship in a natural setting with lab-in-the-field
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experiments by involving real elected leaders and real public goods,
such as public parks and water wells.2 We evaluate contributions to the
restoration of a local environmental public good (EPG), e.g., a public
park in the village, when the elected mayor endorses the restoration
and when individuals have the opportunity to participate in the choice
of their EPG. Our 2 × 2 between-subject design allows us to study the
independent and interactive effects of the two treatments.

By linking individuals’ contributions to the EPG in the lab to the
actual field restoration of the EPG, we directly bring behavior in the
lab-in-the-field experiments closer to behavior outside the lab (Barr,
Packard, & Serra, 2014; Bluffstone, Dannenberg, Martinsson, Jha, &
Bista, 2020). To compare subject contributions to real public goods in
our study with contributions reported in other studies, we conducted
the standard threshold public good game [TPGG] with a between-
subject design. Any difference in contributions in the real public good
game compared to giving in the standard public good game informs our
understanding of individuals’ choice concerning real public goods.

By engaging elected village mayors in our experiment, we add to
the literature on the influence of real leaders in fostering cooperative
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behaviors. Kosfeld and Rustagi (2015) use real-world leaders in a
public good game and found that leaders play an essential role in
successfully managing collective action outcomes. While they focused
on the effects of punishment by leaders and leader quality, we depart
by focusing on non-coercive interventions by leaders. This departure
brings other aspects of a leader’s role to the fore, such as invoking social
preferences, coordination, and providing information about the public
good’s legitimacy and value.

Others have studied the effect of engaging real-world leaders on
cooperation with artefactual lab-in-the-field experiments (Gatiso & Vol-
an, 2017). Javaid and Falk (2015) engage informal leaders to observe
armers’ behavior in an artefactual CPR game and Jack and Recalde
2015) use a proxy for EPGs, i.e., community members pool resources
o provide environmental education material for local schools. Relat-
dly, del Pilar Moreno-Sánchez and Maldonado (2010) study the effect
f non-coercive authorities on Colombian fishers’ extraction decisions
ith a simulated CPR game. Their artefactual experiment used real park

angers as advisors providing information about sustainable harvesting
evels. In our study, we engage the mayors similarly in a non-coercive
ay. However, we take another step towards external validity by

ombining our lab-in-the-field experiment with actual EPG restoration.
A related strand of literature on decentralized governance has ex-

mined the benefits of citizen participation in local welfare projects.
eople voicing their preferences through ballots in a direct democ-
acy (Matsusaka, 2005), or active participation in the choice of projects
ave been documented to improve outcomes (Bardhan, 2000). Olken
2010) showed that plebiscites for deciding on local public goods in-
reased satisfaction and knowledge about the project among Indonesian
illagers. We study the effect of active democratic participation on con-
ributions by allowing individuals to endogenously choose the EPG and
ompare it to contributions when the EPG is exogenously chosen (pre-
dentified). We implemented active participation by inviting subjects at
he start of their session for a discussion about the choice of the EPG
o be restored. The discussion would be held after the experimental
essions and on the day of the payments.

We conducted these experiments among rural communities in Cen-
ral and Eastern Europe. Decentralized governance through the higher
llocation of funds to local administrative units has been the focus of
olitical reforms in the region over the last two decades (Péteri, 2018;
odríguez-Pose & Krøijer, 2009). We selected five villages within a
50 km radius in Hungary, Slovakia, and Ukraine. The three countries
hare a long political history (Fenyvesi, 2005; Murrell, 2008), and have
mplemented similar decentralization policies. Our chosen villages are
imilar along many dimensions, including the socio-economy, demog-
aphy, and cultural characteristics. Our choice of multiple sites within a
eographical region was to increase the sample size, check the external
alidity, and generalize our findings rather than examine inter-country
ifferences in cooperation.

We used a mechanical method to measure subject behavior in a con-
ext of low literacy and access to computers (Brañas-Garza, Cobo-Reyes,

Domínguez, 2006; Viceisza, 2016). In a choice elicitation method
imilar to the beans and bowls technique used by Giné, Goldberg,
ilverman, and Yang (2018), we used balls and pipes to elicit choices.
e considered our method suitable given the subjects’ literacy level

nd discomfort in handwriting their choice with pencil and paper. Our
ethod facilitated studying behavior with lab-in-the-field experiments

n rural areas and marginalized communities. We adopted a finitely
epeated game to allow for sufficient learning by the subjects and
ompare our results to related experiments (Gatiso & Vollan, 2017;
avaid & Falk, 2015).

. Experimental design

.1. Study locations

Fig. 1 Depicts the geographical location of the villages chosen for
2

he study spread over Eastern Hungary, Eastern Slovakia, and Western e
Table 1
Characteristics of villages chosen for this study.

Country-region Village Name, Population Roma People
Region (number) (percentage)

Ukraine West Dovhe, Zakarpattiya 6,000 Less than 5
Ukraine NW Porshna, Lviv 1,400 Less than 5
Hungary East Alsózsolca, Miskolc 6,000 Around 20
Slovakia NE Ladomirová, Presov 1,000 Around 50
Slovakia East Zaluz̆ice, Kos̆ice 1,200 Less than 5

Ukraine. The five villages are within 300 km of each other and similar
in many dimensions, including the socio-economy, demography, and
cultural characteristics. The economic experiments were conducted
in September 2017 in Ukraine, in June 2018 in Hungary, and in
September 2018 in Slovakia. We partnered with researchers at the
Technical University of Kos̆ice in Slovakia and at the Uzhhorod Na-
tional University in Ukraine to conduct the study. According to the
criteria for preliminary screening (described in the next paragraph), our
cooperators in the three regions compiled a list (containing 30 to 40
villages). We visited 6–10 villages from each region on the list to select
the study villages. We conducted an unstructured interview with the
mayors of each of the identified villages during the visit. We drafted a
list of potential environmental public goods that could be restored from
the project and then visited the potential restoration sites.

The criteria for selecting the final study villages were (1) a small
to a medium-sized village (1000–10,000 inhabitants), (2) the pres-
ence of environmental public goods to be ecologically restored, such
as a city park, schoolyard, common recreational areas, and (3) that
the socio-economic and demographic characteristics of the population
were not distinctive, e.g., not having a relatively high level of in or
out-migration.

Table 1 presents the demographic characteristics of the chosen
villages. We note the ethnic composition of the Roma minority in
the study villages. The Roma population constitute about 11 million
people in Europe, forming the largest minority and tracing their origins
from the north of the Indian subcontinent.3 In two of our study vil-
lages, Ladomirová (Slovakia) and Alsózsolca (Hungary), Roma people
represent about 20%–50% of the village population. As ethnicity is
a sensitive topic, we did not directly ask about the ethnic identity
of the subject in the post-experiment survey questionnaire (Martín,
Branas-Garza, Espín, Gamella, & Herrmann, 2019). Therefore we can-
not estimate the exact proportion of Roma subjects in the experiments.
However, based on our guess, the vast majority of the subjects in these
two villages belonged to the Roma community.

2.2. Subjects

The recruitment of subjects for the experimental study was based on
the village census roster. A representative random sample of households
were sent the invitations to participate in the study at specified time
slots during the experiments. Teams of local students distributed the
invitations door-to-door in randomly selected households seeking the
participation of subjects 18 years or older. As we had an inadequate
turnout of randomly selected household members, further recruitment
was conducted by the random street intercept method. Participation
was voluntary and anonymous. Subjects were eligible if they were
adults, and there were no additional requirements.4 A total of 382
subjects participated in the lab-in-the-field experiments.

3 Genetic studies trace their migration from Rajasthan, Haryana, and Punjab
egions of modern-day India to Europe around 1500 years ago (Mendizabal
t al., 2011). Roma people make about 2% and 3%–5% minority in Slovakia
nd Hungary, respectively.

4 We had to decline two subjects as they were visibly not sober for the

xperiment.
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Fig. 1. Geographical location of the villages for the study.
We randomized the treatments across sessions within each village
by randomly drawing the order of the sessions, with each session
corresponding to a treatment. The subjects were exogenously assigned
to the treatments as the treatment order was randomized. Our design
addressed clustered randomization concerns that occur if individuals
who know one another and share unobserved attributes are sampled.5
Each session had between 12 to 21 subjects (multiples of 3), with the
modal session containing 18 subjects. In each session, the subjects were
anonymously assigned to be one subject in a group of three players.
The identities of the group members were neither revealed during nor
after the experiment due to the anonymity clause. As at least four
groups played in the same room, the subjects could not know which
of the people present were part of their group. The members of each
group were randomly chosen, and the group composition remained
fixed throughout the session. Table 3 presents the summary statistics,
including the subject’s gender, age, and educational level.

2.3. Experimental treatments

Table 2 presents the two dimensions of the treatments [1–4],
i.e., the leader endorsement and citizen participation implemented with
the 2 × 2 between-subject design. We report the breakdown of the
sessions and the sample size in each of the five treatments. We engaged
the democratically elected mayor in each village to implement the
leader endorsement treatment [LEAD]. We operationalized the non-
coercive endorsement of the leader by showing the subjects a short
video of their mayor encouraging them to contribute to their local EPG
with the following sentence:

‘‘For beautifying our community, I strongly support this project and en-
courage you to contribute your resources to the common box. Remember
that we all benefit from cooperation’’.

5 We checked for balance of pre-treatment covariates between each of
the three treatments in comparison to the control and find no significant
differences (see Table A.1 in the appendix).
3

Table 2
Description and breakdown of treatments in the study.

Treatment (Description) HUN SLO UKR Sessions Sample

ALS LAD ZAL DOV POR

[1] Leader endorsement 18 18 15 33 12 6 96
[LEAD]
[2] Citizen participation 13 18 15 – – 3 46
[PART]
[3] Leader x Participation 16 14 15 – – 3 45
[LEAD_PART]
[4] Control 18 18 18 42 36 7 132
[CONTROL]
[5] Standard PGG 18 18 15 – 12 4 63
[TPGG]

Total 83 86 78 75 60 23 382

Notes: Country and village abbreviations: HUN = Hungary; SLO = Slovakia; UKR =
Ukraine; ALS = Alsózsolca; LAD = Ladomirová; ZAL = Zaluz̆ice; DOV = Dovhe; POR
= Porshna.

The participation treatments were subjects contributing to (1) an
endogenously chosen EPG in their village [PART] and (2) an exoge-
nously chosen EPG to be restored [CONTROL]. We implemented the
participation treatment [PART] by informing the subjects that they
could participate in the choice of the EPG after the conclusion of all
the sessions and when the payments have been made. Our simplified
ex-post discussion in the participation treatment aimed to reduce the
interactions between the subjects before the experimental sessions.

The deliberations in the community discussion would include where
(type of the public good) and how to restore the EPG. In the no
participation treatment [CONTROL], the EPG was chosen by the au-
thors in consultation with the village mayor before the experimental
sessions (as explained in Section 2.1). In this treatment [CONTROL],
the subjects were shown a picture of the chosen EPG, for example,
a local water spring as shown in Fig. A.1, to be restored in their
village. Subjects could only decide how to restore that specific pre-
identified EPG with the funds collected in the experiment. The subjects
in the participation treatment [PART] could choose what to restore
(unlike in the CONTROL) and how to restore the EPG (similar to
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the CONTROL), after the experimental payments were made. In the
interactive treatment [LEAD 𝑥 PART], the subjects were exposed to
oth the leader’s endorsement [LEAD] and could participate in the
iscussion of what to restore [PART].

To compare our results in the real public good games, i.e., con-
ributions to the EPG, with those in standard public good games, we
onducted an additional treatment [5] where subjects played a thresh-
ld public good game (TPGG) with the same parameters as in our ‘‘real’’
ublic good games except that they would receive their contributions
ack in cash (as typical in the literature on public good games Ledyard,
995). We detail the parameters in Section 2.4 discussing the payoffs
tructure.

The TPGG was played in four of the five villages. The leader
ndorsement treatments [LEAD] were implemented in all locations.
he participation treatments [PART] were implemented in Hungary
nd Slovakia, partly explaining the variation in sample size across
reatments. We were severely restricted in recruiting additional subjects
n each of these villages. Some sessions had more subjects than others;
orrespondingly, sample sizes in the treatments varied. However, the
ample size on all the treatments were adequate to detect at least
edium-sized effects with 80% power.6

The economic experiment consisted of 6 rounds in each session.7 We
mployed the finitely repeated game to allow for learning on the part of
ubjects and make it comparable to closely related experiments (Gatiso

Vollan, 2017; Javaid & Falk, 2015). The repeated game allows us
o measure behavior in settings where contributions are observable
nd temporally dynamic e.g., the behavior of conditional cooperators.
or example, in many contexts, such as the maintenance of public
arks, citizens can volunteer to contribute their time and efforts for
he upkeep of the park, depending on the observed contributions of
ther members of the community (Carlsson, Johansson-Stenman, &
am, 2014). In the context of this study, the subjects could potentially
olunteer their in-kind effort in the restoration of EPGs over time.
owever, we do not measure the citizens’ behavior after the conclusion
f the experiments as it is outside the scope this study.

In each round, the subjects had to choose how much to contribute
o the public fund. As standard practice, information about the average
roup contribution to the public good was provided to the three group
embers after each round.8

.4. Payoff structure

The three-member public good game we implemented has the pay-
ff structure represented in Eq. (1):

= 𝐸𝑖 − 𝐶𝑖 + 𝜇
∑𝑛

𝑖=1 𝐶𝑖

𝑛
(1)

where 𝐸𝑖 is the individual endowment and 𝐶𝑖 is the individual’s con-
tribution.

The marginal per capita return (MPCR, represented as 𝜇
𝑛 ) in our

ublic good game changes by a step at a particular threshold, i.e., when

6 We use G*Power to estimate the minimal detected effect sizes (d) with
0% power and where 𝛼 = 0.1 is the probability of rejecting the null hypothesis

when it is true (type I error). For a t-test of difference in means and assuming
samples are equally divided between the treatment and control groups, our
smallest sample on treatment (45) would allow us to detect an effect size of
0.45. With 𝛼 = 0.05, our minimal detected effect size is 0.5, which is the
onvention for medium effect size (Cohen 1988). The estimated effect size on
ur participation treatment ranges from 0.5 to 0.6 depending on the model.

7 Subjects made decisions over six rounds in Slovakia and Hungary and,
ine rounds in Ukraine.

8 The group size in public good games varies (typically 2 to 4, but even up
o 1000 Pereda et al., 2019). Its choice depends on the relevance to the setting.

e chose to have three-member groups, rather than four or more, to increase
he group-level variation in average contributions for analytical purposes.
4

l

the average group contribution equals to or greater than 75% of the
endowment. The design makes our game similar to a threshold public
good game, where the MPCR changes at some threshold. Specifically
in our design, the MPCR is 0.66 (or 𝜇 = 2) if the group’s contribution
to the public account is less than 75% of their total endowments and;
the MPCR is 1 (𝜇 = 3), if the group members’ average contribution is
equal to or more than 75% of their endowment to the public account.

When subjects do not expect the threshold of 75% to be reached, the
Nash equilibrium in our game is the same as in the linear public good
game: each individual has an incentive to free-ride, and the dominant
strategy equilibrium is to contribute zero to the public good. In a one-
shot public goods game where the MPCR changes to 1 at the threshold,
there is a set of efficient Nash equilibria depending on beliefs about
other members’ contributions (Schram, Offerman, & Sonnemans, 2008).
Our design with repeated contributions allowed subjects to update
their beliefs. In the standard threshold public good games, the public
good is not provided if the threshold is not reached (Croson & Marks,
2000). In our threshold public goods treatment [TPGG], the public good
is provided whether the threshold is reached or not; but the MPCR
changes at the threshold.

𝑈 = 𝐸𝑖 − 𝐶𝑖 + 𝑅(𝜇
∑𝑛

𝑖=1 𝐶𝑖

𝑛
) (2)

As the primary focus of our study was examining behavior in the
real public good games, we retained the same payoff structure as in the
standard public good game described above for experimental control.
However, the contributions in the real public good games would be
used for developing and restoring the local EPG and not returned as
cash to the subjects as in the standard public good game. Therefore
the utility depends on the individual’s valuation of the amenity (EPG),
represented by 𝑅 in Eq. (2). The subjects were informed they would be
paid in cash, the equivalent of the balls they kept for themselves after
the sessions and that the multiplier (𝜇) for the public good would be
based on a randomly selected group’s average contribution to the EPG
at the end of the sessions in each village.9

The design with two multipliers rewarded high contributions to
restore the EPG. Note that the two multipliers do not necessarily change
the incentives to free-ride in our experiments. We highlight that in our
setting, the contributions to the public goods in the EPG treatments
were not returned to the experimental subjects as cash but directed
towards the restoration of the EPG. Therefore we operationalized the
design with a high multiplier and a relatively high endowment (Isaac &
Walker, 1988). Our high multiplier increased the public benefits while
the high relative value of the endowment was implemented to make
the trade-off between public benefits and private costs comparable with
similar studies (Jack & Recalde, 2015; Kosfeld & Rustagi, 2015).

2.5. Hypothesis

Although not conclusive, the experimental literature broadly indi-
cates a positive effect of leaders on welfare outcomes e.g., by targeting
subsidies or coordinating on maintenance of public goods (Basurto, Du-
pas, & Robinson, 2019; Jack & Recalde, 2015; Kosfeld & Rustagi, 2015).
Other experimental studies strongly suggest that democratic participa-
tion increases cooperation (Dal Bó, Foster, & Putterman, 2010; Gatiso
& Vollan, 2017) and improves welfare (Beath, Christia, & Enikolopov,
2017; Olken, 2010). While we were agnostic about the direction of the
effect of leader endorsement [LEAD] due to our priors about citizens’
distrust in elected leaders in Central and Eastern Europe (Kostadinova,
2009), we expected a positive effect of allowing citizens to participate
[PART] in the choice of the public good. However, we were unable to
be specific about the size of the participation effect.

9 The random group was picked from a bowl during the participatory
ession after the conclusion of all the experimental sessions usually by the
ocal senior citizen present in the room.
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Fig. 2. Photos of the portable experimental lab.
We examine the combined effect of leader endorsement of the
EPG and active citizen participation in the choice of the EPG. As we
could not a priori sign the effect on the leader endorsement treatment,
we were agnostic about the direction and sign of the effect in our
combined treatment [LEAD 𝑥 PART], where we interact both the leader
endorsement and participation treatments.

Finally, we expected higher contributions in the real public good
games, where contributions are used to restore the EPG, compared to
the standard public good games [TPGG], where cash from the public
pot is returned as per the MPCR. Our priors were based on a pilot
study and due to the ‘‘realness‘‘ of the EPG compared to returns in the
standard TPGG.10

2.6. Experimental procedure

The study was conducted in rural communities with limited or no
access to computer labs and low facility in using papers and pencils.11

Therefore we developed a mechanical method to elicit contributions in
the experiments, unlike the standard procedure of using computers or
pencil and paper.

A portable mobile lab (Fig. 2) was built with opaque cardboard and
pipes, and we used styrofoam balls to measure subjects’ choices in the
public good games. Our mechanical method retains the fundamental
economic incentives in experiments as the styrofoam balls represent
cash while allowing subjects in low literacy contexts to intuitively
understand the experimental game and to discreetly drop their con-
tributions into the pipes. Viceisza (2016) highlighted the challenges
of conducting lab-in-the-field experiments in low literacy contexts.

10 In pilot experiments with students at the Central European University
Budapest we compared contributions in a ‘‘real’’ public goods game to con-
tributions in a standard public goods game. In the real public goods game,
the contributions went towards the provisioning of coffee machines, toasters,
etc., for the student common room. In contrast, the contributions in the classic
public good game would be returned as cash. The contributions to the in-kind
(‘‘real’’) public good games were slightly higher than the contributions in the
standard public good game in the pilot study.

11 Even though the average self-reported education level was around middle
school, some subjects were not comfortable with filling in the surveys.
5

Conducting experiments in rural areas of developing countries often
necessitates that subjects be paired with assistants if using the pencil
and paper method or computers to elicit choices, limiting the privacy
and confidentiality of subject choices. We were able to mitigate such
privacy concerns with our intuitive mechanical method.

Our use of balls, with pipes as contribution outlets is similar to (Giné
et al., 2018) where subjects allocated beans, representing cash, into
two different bowls representing immediate and future consumption.
When compared to our method, the pencil and paper method would
have been relatively more intrusive and costly as the average subject
was expected to require assistance noting their responses on paper;
the issue would have further amplified since we measured multiple
rounds of contributions. Besides (Giné et al., 2018), other studies
have used physical objects for eliciting choices. For example, Apicella,
Marlowe, Fowler, and Christakis (2012) used honey sticks in public
good games conducted with hunter–gatherer subjects in Tanzania,
and Tognetti, Berticat, Raymond, and Faurie (2012) used rice as a
continuous measure of giving in public good games conducted in rural
Senegal.

During the experimental sessions, subjects were seated in the same
room, each at a table separated from their neighbors’ seats by a card-
board frame about one meter on either side forming a cubicle similar
to an election booth (see the right panel in Fig. 2). An opaque PVC pipe
(dark gray-colored, 6 cm diameter) was firmly fixed to each table, and
the subjects could easily access one end of the pipe at arm’s length.
The shields in the booths and pipe locations were designed to protect
subjects’ choices from being observed by others. Each subject was given
ten plastic bags: one bag for the trial round followed by nine bags
for the experiment. Each bag contained ten styrofoam balls (2 cm in
diameter) and marble ball. The movement of the styrofoam ball across
the pipes is perceptibly noiseless, while the heavier marble ball moving
along the pipe will be audible in a quiet room.

Each styrofoam ball was equal to 10 (euro) cents (or its equivalent
in Ukraine and Hungary); hence each bag containing ten balls was
equal to e1. In total, the nine bags for each subject corresponds to
e9. In addition to this amount, each subject received e1 as a fixed
participation fee. To decide, the subject had to insert the number of
styrofoam balls (representing a money equivalent) that they chose to
contribute into the pipe. To indicate that their decision was final, they
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inserted the marble ball into the pipe after the styrofoam balls in each
round. The marble ball also served the purpose of pushing all the
styrofoam balls through the pipe.

At the end of each round, the styrofoam balls from each pipe were
collected in numbered plastic bags. Once all subjects had inserted
the marble balls, the plastic bags containing the balls were collected,
manually counted, and recorded. Subjects received information about
the contribution of their respective groups via handwritten and folded
paper slips after each round. The empty plastic bags were then placed
at the end of each pipe, and the subjects were asked to play the next
round. The process of collecting and counting the balls after each round
was between 3 to 5 min, and the total length of each session was
between 60 to 70 min. The contribution rounds were followed by a
pencil and paper survey.

At the beginning of each session, the local researcher instructed
the subjects about the rules of the game and guided them about
decision-making in the experimental lab in their local language (see
experimental protocols in the Appendix). The subjects then received a
comprehension test related to contributions, e.g., about the marginal
and collective returns from the public good game to ascertain their
understanding. On the survey, a majority (80%) self-reported under-
standing of the instructions in the experiment (see Table 3 for descrip-
tive statistics), which was similar to the performance in the compre-
hension test at the start of the experiment. We control for subjects’
understanding in our main estimations.

We held a trial run to familiarize the subjects make their contribu-
tions. The trial run where the subjects familiarized themselves with the
public goods game by dropping balls into the pipes was unanchored,
i.e., we did not specify how much they should contribute. After the
trial run (round zero), the subjects were given another opportunity
to ask clarificatory questions, followed by the experiment. No com-
munication between subjects was allowed during the experiment. The
subjects were informed that they would be paid in cash after the
conclusion of all the sessions and according to their choices, i.e., the
balls they keep for themselves (and not dropped in the public pot).
The expected game payoffs correspond to the average daily income
of the subjects in Hungary and Slovakia but are higher than the daily
wage in Ukraine (Kocher, Martinsson, & Visser, 2008). The significant
monetary stakes make the trade-offs salient between privately keeping
the money or contributing it for public good restoration and could bring
the experiment closer to behavior in real-life situations.

At the end of the experiment, we collected responses of the subjects
in an unincentivized survey where we measured their beliefs, general
level of trust in institutions, and opinions towards environmental public
goods in addition to attributes such as age, gender, education level, and
self-reported level of comprehension of the experimental instructions.
The surveys were not completely filled by all the subjects due to time
constraints and other issues (such as limited attention or inadequacy
in responding to pencil and paper-based survey questions). The surveys
and experimental instructions were conducted in the local language and
back-translated (to English) to verify clarity and consistency in all the
study locations.

To conclude, we add a note on the restoration of the EPG in the
study villages after the completion of the experiments and subject
payments in the study. The contribution in the lab-in-the-field was used
to restore the chosen EPG, thus realizing the environmental benefits
of their voluntary contributions. After the participatory community
consultation, all the villages have implemented and completed the
restoration project, voluntarily contributing materials and labor. In
some cases the village amplified the collective contributions in the
public pot for restoration by their own efforts but documenting this
6

was outside the scope of this study.
Table 3
Summary statistics and subject characteristics.

Variable Obs Mean Std.
Dev.

Min Max

Average contribution (percentage)a 382 59.32 32.48 0 100
Group contribution over 75% (round, dummy) 382 0.30 0.46 0 1
Group contribution over 75% (session, dummy) 382 0.20 0.40 0 1
Understand instructionsb (dummy) 332 0.80 0.40 0 1
Female (dummy)b 363 0.62 0.48 0 1
Age (in years)b 290 41.40 14.86 18 76
Education levelb 373 3.56 1.33 1 6
Average contribution to EPG (percentage) 319 60.23 32.97 0 100
Average contribution in the TPGG (percentage) 63 54.75 29.54 0 100

aPercentage of the balls contributed (out of ten in the endowment) per round.
bGender, age and education level (1 = no education, 2 = elementary school, 3 =
secondary school, 4 = college, 5 = university, 6 = post-graduate and higher), understand
instructions have missing observations as some survey’s were incomplete.

3. Results

3.1. Descriptive statistics

Table 3 presents descriptive statistics of the subjects and average
contributions in all the rounds. A total of 382 subjects participated in
the lab-in-the-field experiments in the five villages.

The experiments had a higher proportion of female subjects (62%),
and the average age in the sessions was 41 years. The average self-
reported education level (where 1 = no schooling and 6 = post-graduate
study and above) was above secondary school. In two of the five
villages, Alsózsolca (Hungary) and Ladomirová (Slovakia), Roma mem-
bers represent approximately 20% and 50% of the village population,
respectively (as reported in Table 1). As noted before, based on our
guess, the vast majority of the subjects in these two villages belonged
to the Roma community. 80% of the subjects self-reported that they
understood the instructions. 44% reported fully understanding, and
36% reported understanding most of the instructions. The treatments
were randomized at the session level, and there was almost no attrition
(except one) in the experiments.12 The average contribution was about
59 percentage, i.e., 5.9 balls were contributed on average from the en-
dowment of ten balls across rounds. 30% of the groups contributed over
75% (the threshold for multiplier change) of their endowment to the
public good on average in the rounds. 20% of the groups contributed
over 75% of their endowment to the public good at the session-level.
The average contribution to the EPG was 60.23%. In the threshold
public good game [TPGG] the average contribution was almost 55%,
which is similar to the results with a comparable 75% threshold treat-
ment in Cadsby and Maynes (1999) and within the range of related
threshold public good games with continuous contributions (Croson &
Marks, 2000; Kaczan, Pfaff, Rodriguez, & Shapiro-Garza, 2017).

We present our results with descriptive graphs followed by the
estimates of the treatment effects in the regression analysis.

3.2. Descriptive results

Fig. 3 graphically presents the average contributions across treat-
ments. On the left panel, we compare the simple average of contribu-
tions in the four treatments of the real public good games with the
contributions in the standard threshold public good game. The bars
on the four treatments [LEAD, PART, LEAD 𝑥 PART, and CONTROL]

12 As our subjects were randomized at the session level and we do not collect
pre-treatment baseline data, we do not present means of the covariates (Mutz,
Pemantle, & Pham, 2019). We find no statistical differences in subjects age,
gender and education level across treatments (see Table A.1). We control
for the covariates measured in the post-experiment survey to improve the

precision of our main results in robustness checks (see Table A.2).
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Fig. 3. Average contribution across treatments (left panel) and over the rounds (right panel).
are higher than the TPGG treatment. On average, the contributions
in the real public good games (EPG treatments) were 60% of the
endowment compared to about 55% in the TPGG treatment. Within
the four EPG treatments, the participation treatment had the highest
contributions. We present the contributions across the rounds on the
right panel. We note that Fig. 3 descriptively presents unconditional
means of the contributions, while the regression results presented in the
next section provide estimates of the conditional means of contributions
across treatments.

3.3. Regression results: Leader and participation effects

Table 4 shows the results of the contribution to the EPG in the treat-
ments compared to the baseline treatment [CONTROL]. The dependent
variable was the subjects’ contributions to the public good game (balls
per round, one ball = 10 euro cents). Model 1 (col. 1 in Table 4) reports
the basic specification with village dummies (the baseline village is
Alsózsolca, Hungary). The dummy variables at the village level control
for time-invariant regional fixed effects. As we use contributions in each
round as the dependent variable for our main estimates (Table 4), we
include round dummies in all the models. The standard errors in all the
reported estimations are conservatively clustered at the session level,
which is the level of the randomized treatment (Abadie, Athey, Imbens,
& Wooldridge, 2017).

We find a significant difference between the baseline [CONTROL]
and the two treatments that included participation, i.e., only partici-
pation [PART] and leader and participation [LEAD_PART], in all the
models. In model 1, the leader endorsement treatment [LEAD] is not
significantly different from the baseline treatment. In contrast, the
participation in the choice of the EPG treatment [PART] increases
the contribution by about 30.7 percent (at a 5% level of statistical
significance).

The interaction treatment [LEAD_PART], i.e., the mayor’s endorse-
ment of the local EPG combined with citizen participation in the choice
of the EPG, increases the subjects’ contribution by over 25 percent (at
1% statistical significance). We do not find a statistically significant dif-
ference between the coefficients on the citizen participation treatment
and the interaction treatment where leader endorsement is combined
with participation. However, we find a statistical difference between
7

Table 4
Regression results of contributions to EPG across treatments.

Individual contribution per round

(1) (2) (3)

Leader endorsement 0.447 0.446 0.475
LEAD (0.384) (0.376) (0.368)

Participation 1.847** 1.835** 1.850**
PART (0.837) (0.829) (0.832)

Leader x Participation 1.507*** 1.493*** 1.523***
LEAD_PART (0.387) (0.387) (0.387)

Ladomirová (SK) 0.569 0.559 0.575
(Village dummy) (0.651) (0.647) (0.639)

Zaluz̆ice (SK) 5.569*** 5.376*** 5.304***
(Village dummy) (0.549) (0.551) (0.533)

Dovhe (UA) 4.378*** 4.314*** 4.313***
(Village dummy) (0.604) (0.600) (0.585)

Porshna (UA) 5.093*** 4.958*** 5.024***
(Village dummy) (0.571) (0.578) (0.579)

Previous round 0.225* 0.221*
over 75 percent (0.131) (0.132)

Understand 0.386*
instructions (0.209)

Round dummies Yes Yes Yes

Constant 2.644*** 2.350*** 2.168***
(0.559) (0.521) (0.541)

Observations × rounds 2397 2397 2397

Subjects 318 318 318

OLS regression with the dependent variable: Individual contributions per round [0,10].
Independent variables on the treatments are all binary variables. Model 1 shows 30.7%
increase with PART and 25% increase with LEAD_PART; Models 2 and 3 show similar
order of treatment effects; Standard errors (in parentheses) clustered at session level;
* 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01.

the interaction treatment and the leader treatment. We interpret the
interaction treatment effect as that arising from participation rather
than the leader endorsement.

In model 2 (col. 2 in Table 4), we control for higher than 75% contri-
butions in the previous rounds at the group level by including a dummy
indicator variable. The coefficient on this indicator variable is positive
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as expected and significant at 10% level. The size and significance of
the coefficients on our treatment variables remain similar to model 1.
The coefficient on the dummy indicating that the average contributions
of the group in the previous round was at least or exceed 75% of the
endowment is positive and significant effect, as expected. In Model
3 (col.3 in Table 4), we include a dummy indicating a self-reported
understanding of instructions in the experimental sessions. The coeffi-
cient on the dummy is positive and significant at 10% level, suggesting
that people self-reporting understanding the instructions contributed
about 5% higher on average across treatments. There were no statistical
differences in the self-reported understanding of instructions across
treatments.13 The size of the coefficients on our treatment variables
increases marginally, but the significance remains unchanged.

Alsózsolca (Hungary), the baseline village, and Ladomirová (Slo-
vakia) had predominantly Roma subjects in the experiment. This may
explain the similar contributions in Ladomirová and the baseline vil-
lage, i.e., no statistical difference.

3.3.1. Other controls and robustness checks
We collected data on subject characteristics and reported trust levels

in an unincentivized survey at the end of the experiment. We controlled
for these survey measures, i.e., age, gender, and education level, and
reported levels of trust of the subjects to improve the precision of esti-
mates (see the Appendix, col. 1 in Table A.2). The size and statistical
significance of the participation treatment in our preferred specification
(col. 3 of Table 4) increase (from 30.7% to 38%) with the inclusion of
these control variables. Age and gender are not significantly associated
with giving in the experiments, while the education level and trust
in other villagers is positively associated with voluntary contributions
to local public goods. The sample size decreases with each additional
control due to missing survey data, but the results are consistent for the
treatments. We check the robustness of the estimates on the sub-sample
of subjects who self-reported fully understanding the instructions (col.
2 in Table A.2).

As another robustness check of the results, we estimated our pre-
ferred specification (col. 3 in Table 4) with contributions in only
the first round as the dependent variable (col. 3 in Table A.2). The
contribution in the first round is devoid of response to other members’
contributions. The results are similar to the main estimates except
that the participation treatment [PART] effect is marginally higher
(33%) and the interaction effect (19%) is lower than in our preferred
specification.

4. Discussion

As countries worldwide decentralize governance by empowering
local elected leaders with resources and decision-making powers, it is
necessary to examine its effectiveness causally.

Our lab-in-the-field study was designed to examine two facets
of decentralization: (1) citizen participation in resource allocation
i.e., choice of the public good to be restored and (2) non-coercive
influence of democratically elected local leaders. We find that voluntary
contribution to public goods is significantly higher (about 30%) when
subjects have the opportunity to choose it. The combined influence
of the local mayor’s endorsement and endogenous choice also re-
sults in a significantly higher contribution to the public good. The
leader’s endorsement of the public good without participation does not
significantly increase contribution.

The results of the participation treatment are in line with previous
studies finding a positive effect of direct democracy in development

13 We report the regressions on the sub-sample of those self-reporting
nderstanding the instructions in the Appendix. The results of the treatments
re qualitatively similar, but the size of the treatment effect increases.
8

projects by matching resource allocation closely with citizen prefer-
ences (Beath et al., 2017; Gatiso & Vollan, 2017; Olken, 2010). Our
results enrich the findings of previous studies showing a positive effect
of participation on contributions to environmental public goods in
artefactual lab-in-the-field experiments (Gatiso, Vollan, & Nuppenau,
2015) or by proxy for environmental goods (Jack & Recalde, 2015).
We contribute to the literature by tying the voluntary contributions
in the public good game with the restoration of environmental public
goods under participatory systems. (Rodríguez-Pose & Krøijer, 2009)
find that sub-national governments with their own revenue source
through local taxation are better able to respond to local demands and
promote greater efficiency. Our finding of higher contributions when
citizens in rural communities can participate in the choice of the public
goods suggests a possible mechanism underlying the efficiency of local
taxation in rural contexts.

We add to the literature studying the role of leaders by opera-
tionalizing an endorsement from a locally elected leader rather than
an experimentally assigned leader (d’Adda, 2017; Gächter, Nosenzo,
Renner, & Sefton, 2012) or non-democratically elected leaders (del Pilar
Moreno-Sánchez & Maldonado, 2010; Javaid & Falk, 2015). While this
design brings realism into the experiment, more so as the contributions
go to restoring a real public good resembling a natural decision-
making setting, it may be argued that it suffers from endogeneity issues
such as sample selection bias. For example, cooperative mayors are
more likely to allow such experimental studies to be conducted in
their villages (Corduneanu-Huci, Dorsch, & Maarek, 2021; Das, 2020).
However, our qualitative evaluation of mayors in the studied villages
records that both engaged and disengaged leaders hosted the study.

In contrast to several other studies (Gatiso & Vollan, 2017; Jack
& Recalde, 2015; Kosfeld & Rustagi, 2015), we do not find a sta-
tistically significant effect of leaders’ influence on cooperation. This
result could be due to the variation in our leadership treatment from
these studies, i.e., our leaders were democratically elected, and our
treatment involved a non-coercive endorsement. Our result of an in-
significant leader effect is similar to Javaid and Falk (2015). However,
their study engaged traditional leaders in Pakistan, while we engaged
democratically elected leaders. In our study, the level of subjects’
trust in their mayor may partly explain the insignificant effect of the
leader’s endorsement on contributions to their local EPG. In the two
villages where the Roma population was substantial but the mayor
was non-Roma, the contributions were significantly lower than in other
villages. Studies on leader endorsements indicate that endorsements
from ethnic in-group leaders should increase support for policies and
that endorsements from ethnic out-group leaders could even decrease
support for policies (Haas & Khadka, 2020).

Our study incidentally contributes to the nascent literature on the
Roma minority in Europe (Martín et al., 2019). Many factors may
explain the significantly lower contribution of subjects in the Roma
villages in our study. Their preference for environmental public goods
may be secondary to other impending needs, e.g., nutrition, health care,
education, as they are severely socially and economically disadvan-
taged (Harper, Steger, & Filčák, 2009). Our results contrast (Martins-
son, Villegas-Palacio, & Wollbrant, 2015) findings on the role of social
status on cooperative behavior but are similar to d’Adda (2017), where
they also find that lower social status citizens give less.

The high contributions to the actual public goods in our study,
approximately 60% on average to EPG, raises the question about contri-
butions to real public goods compared to standard public good games.
This higher contribution to EPG is even more surprising given the
uncertainty of returns since several steps are involved before the public
good is realized (or restored) relative to returns in the case of classic
public good games (Levati & Morone, 2013). Furthermore, contribu-
tions to EPG would be affected by preferences for the environment,
which may differ across individuals.

The high contributions in the participation treatment could have

been influenced by the prospect of face-to-face interactions with other
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Table A.1
Balance across treatments.

(1) (2) (3)
LEAD PART LEAD x PART

Age −0.002 0.003 0.003
(0.004) (0.003) (0.005)

Gender 0.0915 −0.101 0.0713
(0.133) (0.116) (0.0891)

Education −0.094 −0.021 −0.034
(0.067) (0.076) (0.068)

Constant 0.778* 0.247 0.247
(0.392) (0.395) (0.445)

Observations 1958 1518 1551

Regression results with Treatment dummy as dependent variable (compared to control).
Standard errors (in parentheses) clustered at session level. * 𝑝 < 0.10, ** 𝑝 < 0.05, ***
< 0.01.

itizens during the ex-post discussion on the choice of public goods.
owever, the voluntary participatory discussions by design were held
fter the payments were made. Despite the high contributions, less than
5 people per village participated in these discussions. This suggests
hat the participation effect may be similar to the democratic divi-
end found in the literature: that democratic institutions may affect
ooperative behavior directly in addition to instrumental effects due
o incentives (Dal Bó et al., 2010; Markussen, Putterman, & Tyran,
014). Our results suggest that further research is needed to identify
ifferences in giving between standard public good games and real
ublic good games (such as the EPG in this study) as the literature
elies on such games to infer behavior in real situations (Camerer,
015; Reindl, Hoffmann, & Kittel, 2019). Standard public good games
ould capture the average giving in many contexts but may incorrectly
stimate giving in settings where intrinsic motives are triggered, such
s democratic participation and environmental issues.

. Conclusions

This study contributes to the literature on causally measuring the
ole of decentralized governance in improving access and the quality
f public goods. We analyzed two aspects of decentralization in public
ood creation: the non-coercive role of local elected leaders in influenc-
ng choices and, the effect of democratic participation in the choice of
he public good. To the best of our knowledge, our study is the first to
ombine a lab-in-the-field experiment with the participatory restoration
f real public goods in situ. Of note is that the high contributions in the
PG spurred cooperation among the residents that extended beyond the
esearch purpose of this study. The fund obtained to restore the public
ood was used as a seed-money in three villages to attract and obtain
urther resources.

Despite the limitations, our study design takes steps to bridge the
ap between behavior in the lab and in the field. We conducted
he lab-in-the-field experiments with non-standard subjects in multiple
ocations, engaged real elected leaders as part of our experimental
reatments, and linked voluntary contributions in the lab public good
ame to the actual field restoration of local environmental public
oods. The portable lab design accommodated subjects with low liter-
cy levels and facility in using computers, thus allowing representative
ocal populations to participate in the experiment. Such mechanical
ethods can be developed further to conduct studies in areas that are

ess accessible.

ppendix
9

See Fig. A.1, Tables A.1 and A.2. c
Table A.2
Robustness checks of main regression estimates.

Voluntary contribution

All rounds Round 1

(1) (2) (3)

Leader endorsement 0.316 0.591 0.672
(0.353) (0.378) (0.408)

Participation 2.298** 2.381** 2.082**
(0.981) (0.967) (0.760)

Leader x Participation 1.411*** 1.490*** 1.145***
(0.434) (0.411) (0.393)

Ladomirová (SK) −0.368 −0.403 0.775
(0.490) (0.447) (0.473)

Zaluz̆ice (SK) 4.337*** 4.290*** 5.442***
(0.633) (0.590) (0.471)

Dovhe (UA) 3.322*** 3.451*** 4.536***
(0.545) (0.452) (0.598)

Porshna (UA) 4.105*** 5.164*** 4.731***
(0.483) (0.400) (0.487)

Previous round 0.256 0.193 n.a.
over 75 percent (0.158) (0.123)

Trust in other villagers 0.537*** 0.445** –
(0.127) (0.184)

Understand instructions 0.212 n.a. 0.223
(0.254) (0.308)

Other controls Yes Yes –

Round dummies Yes Yes n.a.

Constant 0.799 0.875 2.190***
(0.777) (0.760) (0.478)

Observations 1781 1483 319

Columns 1 and 2 include other controls: age, gender, education and, self-reported trust
in other villagers. Column 2 is on the sub-sample who reported fully understanding
instructions. Column 3 with contributions in the first round only. Standard errors
clustered at session level. * 𝑝 < 0.10, ** 𝑝 < 0.05, *** 𝑝 < 0.01. n.a. signifies not
pplicable.

nstructions of the experiment

Protocol treatment 1 (Leader/Identified public good)
Introduction
We would like to thank you for accepting this invitation. In the

ollowing exercise we kindly ask you to participate in a project about
ndividual decisions and public goods in your village (environmental
estoration (beautification of the area, such as addition of benches,
rees, bushes, etc. as in this picture) [show picture of the area].

You will spend about 1.5 h here: making choices that will determine
our payments and answering a short survey at the end. The funds
or this project have been provided by Central European University
udapest.

We will use the registration number you obtained to match your
hoices with the payments to maintain your participation anonymous.

You will receive vouchers corresponding to 1 euro as a participation
ee and anything else you earn today will be added to this amount and
aid to you in vouchers.

Besides this exercise you will be asked to voluntarily participate in
consultation to decide the type of improvements in the public area

o be restored [Show picture of the area]. You will decide the type of
mprovements that can consist of planting trees and bushes, installing
enches, and creating paved paths, etc. The consultations and payments
ill be held // (TBA) // in this location. Participation is voluntary.

[show the slide of the mayor’s picture with statement].
[Mayor’s statement: ‘‘for beautifying our community I strongly

upport this project. Remember that we will all benefit from
ooperation’’]
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Fig. A.1. Water-spring identified to be restored (Porshna, Ukraine).
Your contributions to fund the restoration project will be managed
by the mayor.

Methodology
During this exercise, we will use styrofoam balls to calculate your

payments. [Show the ball and tell them that the balls are inside the bags
on the desk]

10 cents (= 1 styrofoam ball)
[Show them a styrofoam ball and tell them that it is equal to 10 cents

per ball]
Every player has several bags on the desk and each bag contains 10

styrofoam balls.
You will play multiple rounds. (Number of rounds: 1 practice round,

9 rounds total for payments of which 6 rounds for the treatments
with contribution to the identified or unidentified public good in the
village.†

Each round you have to make a decision about how much you want
to contribute to the common box. When you are asked to make the
decision, place the number of styrofoam balls you want to contribute
to the common box in the pipe. When you are done with inserting the
styrofoam balls in the pipe, insert the marble [show the marble ball] to
indicate that you have ended the round. You will be playing in groups
of three, but you will not know who are the members of your group.

Your contributions into the common box will be multiplied by 2 as
a matching contribution by the project funds. If your contribution to
the common box is equal or above 75% of total, this amount will be
multiplied by 3 (matched by the project funds).

[Point to the slide about the multiplier effect]
Every round the styrofoam balls that you have kept for yourselves

should be inserted in the paper bag placed on the table. At each new
round use a new bag of 10 styrofoam balls. All the members will receive
exactly the amount they kept for themselves (all balls in the paper
bags) whereas the contribution to the common box (with corresponding
matching) will be used for the restoration of the common area.

Comprehension test
Finally, to get ready for this exercise, please let us know if you have

difficulties reading or writing numbers. Also keep in mind that from
now on you should make your decisions individually and should not
talk or discuss with others until the end of this exercise.
10
Please answer the question in the comprehension test on your desk.
(show them a copy of the comprehension test)

We will first have one round of practice that will NOT count for the
real payments (just for practicing).

Practice round with balls.
† We discuss the results from the first six rounds for the local environmen-

tal public good. We implemented a distant environmental public good check
in the last three rounds in Hungary and Slovakia, but do not discuss it in this
paper.
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