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Pro-environmental behavior is the willingness to cooperate and contribute to environmental public goods. A
good understanding of why individuals undertake pro-environmental actions is important in order to construct
policies that are aligned with preferences and actual behavioral patterns, such as concern for social esteem and
reputation. In this paper, we present the results of a framed field experiment that explores reputation formation
as adriver in support of household recycling practices. We use a “shame” and a “pride” treatment to test which is

Keywords: . .. . . . . .
Eni’gions more effective, if at all, in increasing recycling effort. We find that reputational concerns indeed play a role in
Pride shaping individual pro-environmental behavior. Surprisingly, subjects cooperate more if the situation is framed

Public goods game

as avoiding shame (bad reputation) rather than as acquiring pride and gratitude (good reputation). The actual

Recycling experiment is based on a real recycling program, with participants who are heads of urban households in
Shame Costa Rica.

© 2015 Elsevier B.V. All rights reserved.
1. Introduction their waste and how much they recycle. ‘The Solid Waste Plan for Costa

In Costa Rica, insufficient attention is being paid to the country's rapid
economic development and sprawling urbanization. The main conse-
quences of these phenomena are urban pollution and congestion due to
soaring traffic, and drastically inappropriate management of waste
water and solid waste. San Jose, the most urbanized city in Costa Rica,
is facing the problem of increasing waste generation which it is not pre-
pared to handle. In fact, more than 60% of daily waste ends up in open
landfills leading to increasing health and environmental risks to its resi-
dents. Moreover, a considerable amount of domestic waste is illegally dis-
posed of. Although one third of households in San José claim to do some
sort of recycling, on average less than 10% of the city's waste is recycled
after suitable separation at the household (Census Costa Rica, 2011).

Current solid waste management practices in San Jose involve daily
or weekly curbside collection by municipalities. The lack of infrastruc-
ture for recyclable materials, the absence of separation centers, and
limited funding for the creation of proper landfills are some of the
main obstacles to the further development of source separation and
waste reduction. Recently, the government of Costa Rica passed a legis-
lation aimed at reducing pollution by modifying how people dispose of
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Rica’ (Presol, 2008) suggests improving waste management practices
through technical innovation, increasing the number of landfill projects
and promoting source separation to significantly reduce the volume
going to final disposal. Nevertheless, until now there has been little or-
ganizational effort to facilitate waste recycling by private households. So
far, only some community-run recycling and education centers have
been initiated, including the set-up of information guides for house-
holds, the operation of collection trucks and the establishment of
centralized separation centers. This may not be sufficient in scale to con-
tribute significantly to environmental protection and conservation. To
understand how to encourage participation in recycling activities, the
current research investigates the role of public disclosure of individual
behavior in promoting recycling.

The objective of this paper is to explore non-monetary incentives af-
fecting the decision to engage in recycling activities at the household
level, involving costly and time-consuming effort. This is motivated by
broad anecdotal evidence from developing countries suggesting a key
role for social sanctions and rewards in promoting prosociality in infor-
mal settings, like community organizations. In particular, we investigate
the hypothesis that people can be motivated by feelings of pride, shame
or both when their behavior is disclosed to their neighbors. Moreover,
we also explore whether shame or pride is the more effective mecha-
nism in enhancing pro-environmental behavior. Finally we also test
whether an environmental regulation crowds recycling effort in or
out, particularly for those already committed to the task.
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We use a modified public goods experiment to study the effect of ex-
posing behavior that falls below a set threshold of acceptable effort.
While the threshold for adequate behavior is oftentimes endogenous
in real life, the threshold in our own experiment was determined ex-
ante and set by the experimenter. The use of a threshold was motivated
by the fact that a municipal solid waste management program based on
separation at the source (household) requires a minimum level of effort
by a significant number of households, as otherwise the high fixed costs
associated with waste management might render the whole program fi-
nancially unviable for the municipal government.

In our field experiment, people participated in a series of one-shot,
modified threshold public goods games. In a typical threshold public
goods game, participants are given a certain endowment that they
may either contribute to a public good or keep to make up their personal
payment. Only if a group of participants collects a pre-announced target
is the public good provided, and its payoff is evenly divided among the
group. However, if contributions are insufficient, the public good is not
provided and any contributions are lost. In some variants of the game,
the contributions are refunded if the target is not met (Marks and
Croson, 1998). To our knowledge, only a few experimental studies
have examined the determinants of local public goods provision in de-
veloping countries with a threshold involved. For example, De Hoop
et al. (2010) shows that people are willing to contribute substantially
to a health education program in Peru which is only realized if the
cumulative investment surpasses a certain threshold value. Carlsson
et al. (2010) study the impact of social influence on individual willing-
ness to contribute to the funding of a bridge in a rural village in
Vietnam and find significant and substantial effects when reference
information on the behavior of others is provided. For example, if the
reference level is zero contribution, this reduces average donations by
almost 20%.

These previous field experiments focus on typical donations with the
possibility of a refund, thus ignoring the fact that much individual pro-
environmental behavior, in particular household recycling effort, is de-
voted to goals that exclude the possibility of refunding: once significant
effort is spent sorting the household's waste, that effort cannot be un-
done if the municipal government fails to deliver on the promise of
keeping waste separated for final disposal or reuse. In our experimental
design, we implement a field experiment involving contributions to a
real community project under different incentive structures. The situa-
tion was framed as a decision on how much effort (time) to dedicate
to recycling, since time is likely to be the largest cost associated with
sorting solid waste in a household. If a group of four participants
reached a minimum total time dedicated to recycling, the monetary
value of that time was then donated to fund an education program in
the community aimed at encouraging solid waste management. If the
threshold was not met, the value of the recycling effort was not donated,
neither refunded, and hence was lost. In terms of our frame, if families
do not support the program with their effort so that the threshold is
met, then the municipal solid waste management program collapses
and all the effort goes to waste. Our three treatments consisted of one
designed to expose groups below the threshold (shame treatment)
and a second one aimed at rewarding those above the threshold
(pride treatment). Moreover, we compare these results to a treatment
with an environmental regulation mandating a minimum contribution
to the public good. In this way, the impact of an external intervention
on intrinsic motivation can be examined. We also asked participants
to fill out a questionnaire in order to assess the effect of individual char-
acteristics and social context on experimental outcomes.

We find that disclosure of information leads to approximately 20-
30% higher investments in conservation, demonstrating that both
shame and pride can increase pro-environmental behavior. Surprising-
ly, we observe that negative information provision in the form of shame
and disapproval results in higher average contributions to the public
good compared to the pride treatment. We also find that a standard
environmental regulation can crowd in pro-environmental behavior

(i.e. more recycling takes place above and beyond the minimum regu-
lated mandate), probably as a result of eliminating the risk of not
meeting the threshold. Our insights point the way toward effective
communication strategies to increase recognition of pro-environmental
behavior and motivate public support for environmental conservation
polices.

The premise in these papers that efforts to design successful envi-
ronmental policy instruments and regulations may want to consider
the role of pro-social motivations underlying sustainable and unsustain-
able behaviors. Pro-sociality can be defined as a behavior that benefits
others at a cost to oneself (Andreoni, 1989; Rabin, 1993; Fehr and
Fischbacher, 2003; Bénabou and Tirole, 2006). Recent studies have in-
vestigated the important implications of pro-social behavior for envi-
ronmental conservation, i.e. pro-environmental behavior (Stern, 2000;
Biel and Thegersen, 2007; Hage et al., 2009; Steg and Vlek, 2009). Exper-
imental evidence affirms the significance of pro-social motivation in en-
vironmental conservation, such as sustainable harvest from common-
pool resources or investments in climate change mitigation (Ostrom
et al,, 1994; Milinski et al., 2008).

There may be different motives for individuals to behave pro-
environmentally. Deci (1972) argues that an individual's intrinsic moti-
vation, a form of impure altruism (Andreoni, 1989), is the main motiva-
tor of individual behavior. Related social preferences like fairness or
reciprocity are other explanations (Fehr and Schmidt, 1999; Gintis
et al., 2003). Extrinsic motivations (taxes, charges, levies, subsidies)
that alter cost-benefit ratios will also shape an individual's motivation
to behave pro-environmentally, although not always as expected. A
growing literature predicts that such external incentives can conflict
with intrinsic motivation and could partially or wholly crowd out envi-
ronmental preferences (Frey, 1997; Cardenas et al., 2000; Gneezy and
Rustichini, 2000; Heyman and Ariely, 2004; Ariely et al., 2009).

Research in behavioral economics and social psychology suggests
that social interaction shapes pro-social environmental behavior too.
In fact, many people engage in pro-social behavior in order to improve
their image and reputation, hoping to feel proud or trying to avoid feel-
ings of shame (Gdchter and Fehr, 1999; Rege and Telle, 2004; Semmann
et al., 2005; Bénabou and Tirole, 2006). In this sense, pride and shame
can be classified as moral emotions or sentiments able to promote
prosociality (Goldberg, 1991; Haidt, 2003). Similar behavioral effects
have been found for other (negative) emotions such as guilt. For exam-
ple, Ketelaar and Au (2003) find that individuals are more likely to co-
operate in social dilemmas when they experience guilt. These findings
suggest that social interactions, including feelings of pride, shame and
others, may be an effective strategy to foster more environmentally
friendly behavior when such behavior is the social norm (Stern, 2000;
Markowitz and Shariff, 2012).

Shame and pride are common forms of social sanctions and rewards
to encourage desired behaviors. For example, the best and worst stu-
dents in schools are often disclosed and singled out in front of their en-
tire class. In Mexico, the worst-performing student has to wear “orejas
de burro” (donkey ears) during class time to signal his/her negative
evaluation by the teacher to others, while the best student is awarded
with a crown to positively stand out from others. Such rules or “policy”
is supposed to motivate students to learn and strive for better achieve-
ments. Another example from Latin America is that small shopkeepers
in Costa Rica publish the name of the largest debtors on a list posted
next to their cash counters. This reflects the assumption that feelings
of shame and guilt are strong incentives to shape behavior, even when
monetary incentives like fines or interest on the debt fail to do so.

Our study contributes to several strands of literature. First, there are a
number of studies that employ information disclosure to motivate coop-
erative behavior and investigate its impact on public good provision in
the laboratory as well as in the field. One prominent example is Rege
and Telle (2004) who use a one-shot public goods game where all sub-
jects' identities were revealed after contribution decisions were made.
Contributions increased from 34.4% in the treatment without disclosure
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and approval possibilities, to 68.2% in the approval condition. Lopez et al.
(2009), in a framed field experiment with coastal communities using a
standard linear public goods game, randomly reveal one member out of
the five-person group and find that contributions to the public good in-
crease from 14.6% without random revelation to 20.2% when the contri-
bution is revealed. Barr (2001) obtained similar results in rural
communities in Africa. A unique feature of our study is that in our case
we vary the level of identity revelation while the previous one relied on
making all contributions public. In our case we alternate recognizing
high and low contributors. We also contribute to a number of studies
which have evaluated public recognition to increase charitable donations.
For example, List et al. (2004) confirm the increase of donations to an en-
vironmental charity if made public in a field experiment. Similarly, Alpizar
and Martinsson (forthcoming) find that donations upon entering a
protected area are significantly more frequent for individuals who are
members of a group, compared to visitors arriving alone to the park.
Moreover, when a third party is present, total donations by individuals
who are part of a group are significantly higher. We complement this lit-
erature by studying donations in a framed field experiment with public
good character.

Lastly, we contribute to a number of natural field experiments on
non-monetary performance incentives focusing on the study of employ-
ment relations. For example, Ashraf et al. (2014) study experimentally
how non-financial rewards affect work performance in public organiza-
tions. Some, such as Kosfeld and Neckermann (2011), Ashraf et al.
(2014) and Bradler et al. (2013) use natural field experiments in firms
to analyze how non-financial rewards, that means positive social recog-
nition, affect employee work effort and others, like Kube et al. (2012)
focus on actual non-monetary gifts. All find very large effort effects. A
distinguishing feature of our study is that most of the empirical paper
inclusively focused on real effort experiments or real world labor set-
tings, while we study how to solve a collective action problem using a
variant of a public goods game.

The remainder of this paper is structured as follows. Section 2
introduces the experimental design as well as details about the
procedure. Section 3 presents the organization of the experiment,
while results are given in Section 4. Section 5 draws conclusions and de-
rives policy lessons.

2. Experimental Design

We apply a modified threshold public goods game sharing features
of the work of Milinski et al. (2008) to a field context. The game can
be characterized by three main features: First, four players can make
contributions to a public account to ensure provision of a public good.
Second, the public good is only provided in case contributions of a
group of four players do reach a required preset threshold or target.
The latter is a typical feature of threshold public goods game. Third, un-
like traditional versions of the game, there is no direct redistribution of
benefits to participants. Instead, the money of the public account is do-
nated to a local NGO to finance services such as the set-up of recycling
workshops in the community. In fact, the scale of the recycling program
and number of workshops would depend on how much in total partic-
ipants contributed. So again, whether the NGO service is provided
hinges on whether or not a critical threshold is reached.

In our framed field experiment, subjects are assigned to groups of
four players and individual endowment is set at 5 points, which is de-
noted as x;.' Participant i can divide his or her total initial endowment
between a public and a private account. A random partner matching
protocol was applied, thus subjects remained anonymous to the other
members in their group during the course of the experiment. In order

1 We ran various pilots with a higher endowment (10 points) but it quickly became ap-
parent that larger endowments lead to excessive nervousness in our subject pool. More-
over, tokens of lower value were also considered and disregarded, as subjects were
more comfortable with rounded numbers.

to enhance external validity, we tried to keep the experiment as close
as possible to the participant's daily household behavior and therefore
framed the instructions using frame-specific terminology. In this
sense, participants were instructed that each point of their endowment
was equivalent to either an hour of leisure or an hour of recycling effort
per month. ? Besides labeling contribution decisions as recycling effort
or leisure time, the public account is described for a local public good,
in our case the funding of recycling workshops and education in the
community. In fact, the contributions collected in the public account
would be donated to a local NGO? to fund recycling workshops in the
community.* Overall, the use of frame-specific wording ensured that
the experiment represents an actual environmental problem, in our
case recycling and waste reduction (experimental instructions can be
provided by the authors upon request).

Another essential design characteristic involves the fact that dona-
tions to the NGO took place only in case the group total allocated to
the public account reached or surpassed a contribution threshold, in
our case set at 12 points. Note that this means that the individual
threshold is set at 3 points, assuming an equal contribution burden
per participant. This reflects a serious individual commitment, as this
makes up more than 60% of each player's endowment. Yet, demanding
a rather high effort better reflects our case study, as a lower commit-
ment and thus lower effort in carrying out recycling would only negligi-
bly contribute to the success of a recycling program. Similarly, Milinski
et al. (2008) assume a high and strong commitment (50% of endow-
ment) to secure climate protection in their modified threshold public
goods game. In our game, if voluntary contributions were insufficient
to meet this collective goal, the group contribution was lost and
remained with the experimenter. The instructions contained an explicit
declaration on this point to assure participants of the fate of their con-
tributed money. All group members always kept any endowment not
invested into the public account.

In order to facilitate comprehension of individual payoffs corre-
sponding to 5 — x;, we constructed a payoff matrix that was shown dur-
ing the course of the experiment to the participants. All possible
combinations of the earnings from contributions for participant i can
be read from the matrix (see Table 1). The exchange rate used for the
payment in the experiment was 1000 Costa Rican Colones (CRC) for 1
point.”

To measure the level of contributions under different incentives, our
participants were divided into two sessions, which we here refer to as
pride and shame sessions, although we did not use those descriptions
in the experiment. See Table 2 for detailed characteristics of the exper-
imental design. The sessions proceeded as follows. Our control round
(Round 1) is essentially a modified threshold public goods game, as de-
scribed above. In Round 2, participants play the same game with one
modification: we told all group members prior to their decision that,
at the end of this round, the experimenter will assign a red flag to par-
ticipants who contributed less than 3 points in the shame sessions and
a green flag to participants who contributed more than 2 points in the
pride sessions. Note that in no session sanctioning and rewarding

2 Note that the hourly average wage of the sampled population amounts roughly to
US$3, which corresponds closely to a 1 point endowment equal to US$2.

3 The local NGO is called Terranostra. It is a well-known and active NGO in Costa Rica,
with experience in solid waste management. Its good reputation and trustworthiness
among Costa Rica's citizens established credibility that the money donated by the partic-
ipants would be used for its intended purpose.

4 A reader of the manuscript pointed to the possibility of differing motivations for do-
nating to a simple charity and recycling in more general, which would cofound our results.
We agree that people may show different degrees of pro-social behavior depending on the
specific context. Nevertheless, due to vast empirical evidence of quite stable altruistic mo-
tives for many types of voluntary contributions to public goods, including monetary con-
tributions to charities, household recycling activities, and voting (e.g., Meier, 2007), we
find it plausible to use donations to an environmental charity as best proxy for the willing-
ness to recycle in one's household.

5 At the time of the experiment, the Dollar-Colones exchange rate was approximately
US$1 = 500 Colones (Col.).
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Table 1
Example of payoff matrix.

Points in private ~ Your Points in public  Your contribution to the

account payment  account recycling program if your group
collects at least 12 points

0 0 Col. 5 5000 Col.

1 1000 Col. 4 4000 Col.

2 2000 Col. 3 3000 Col.

3 3000 Col. 2 2000 Col.

4 4000 Col. 1 1000 Col.

5 5000 Col. O 0 Col.

were exerted at the same time. Rewarding and punishing by assigning
green and red flags visible to all participants provided public informa-
tion. In fact, participants were told that research assistants will verify
all individual decisions at the end of this round and assign flags in case
contribution decisions met the criteria just explained before. Once all
decisions were verified and assistants had distributed all flags, partici-
pants were requested to look around and take notice of their peer's de-
cisions. This procedure took about 3-5 min and was ended by the
experimenter removing the flags from the tables of the participants
and the game continued with Round 3. In Round 3, besides having the
same characteristics as the decisions in Round 1, all individuals faced a
uniform environmental regulation in the form of an obligatory contribu-
tion of 3 points. This was the same in both sessions (shame and pride).
Finally, in Round 4, subjects were exposed to the same incentives as in
Round 2. Again, this means that subjects in the shame session were ex-
posed to red flags, while subjects in the pride session were exposed to
green flags. There was no case in which participants had the opportuni-
ty to receive red and green flags at the same time in any given round or
workshop. On average, we conducted 5 sessions each for our pride and
shame treatment. Each session had an average number of around 24
participants and was divided into six groups; the minimum acceptable
number of groups was four in any session (an excerpt of the experimen-
tal instructions for the pride session is provided in Appendix 1).

One potential concern is that subjects might be affected by the num-
ber of red or green flags they observe in Round 2. Note that our combi-
nation of random matching and anonymity ensures that subjects cannot
learn who is playing with them as part of the group of four participants
deciding on the public good, which in turn ensures that behavior is not
triggered by awareness of selfish or altruistic behavior in one's own
group. Still, if a particular session was characterized by a very high or
very low occurrence of red or green flags in Round 2, this might poten-
tially affect coming rounds (in particular, round 4). For example, in the
case of observing a high frequency of red flags in round 2, participants
may conclude that all other players are very selfish and so decrease
their contributions in round 4. We tested this, and strongly rejected
that concern (chi-square test, p-value = 0.794 for green flags and p-
value = 0.420 for red flags).®

We believe that our design accurately captures the decision faced by
a given household on whether to engage in separation and recycling ac-
tivities. A common concern during focus groups is the fact that other
households and local governments are ill-prepared to do their part of
the separation, collection and transportation processes needed for a
successful recycling program, thereby making any effort by individual
households futile. The threshold (without refund) public good captures
the need to reach a minimum level of separation for any recycling pro-
gram to be sustainable; otherwise, all effort by households that do make

6 Additionally, we used OLS regression to test if a high number of red flags in round 2
may lower contributions in round 4 as subjects might assume that they are paired with
selfish others. We find no significant influence (significance level 5%). Similarly, we tested
if a high number of green flags in round 2 might lower contributions in round 4 as subjects
might assume that they are paired with cooperative others. We find no significant influ-
ence (significance level 5%).

Table 2
Experimental design.
Type Subjects Round
1 2 3 4
Pride 118 Control Pride Regulation Pride
Shame 119 Control Shame Regulation Shame
Total 237

the commitment is most likely lost. Moreover, the separation of solid
waste in any given household, particularly in the absence of deposit-
refund schemes, as in Costa Rica, is likely to bring very small, if any, in-
dividual benefits, and all benefits are to be enjoyed by a very large group
of citizens well beyond the individual household. The Milinski et al.
(2008) design feature of defining a zero marginal per capita return to
the public good in the context of climate change fits our context well
too. Finally, we chose to expose individual and not group behavior be-
cause, at the level of a neighborhood or a small community (represented
by the groups in our experiment), the number of factors affecting the
final success of a recycling program are many, responsibility is therefore
diluted and group accountability is low. In contrast, a green or red dot at
the curbside in front of a house where garbage is separated or not before
collected, would be an easy way of identifying individual actions and
hence of bringing our treatment into practice.

3. Organization of Experiment

The research took place in an urban neighborhood in the capital city of
Costa Rica. Our sample is made up of residents of the community of Santa
Rosa. The community of Santa Rosa was selected as it was in contact with
alocal NGO involved in environmental protection and conservation issues
and, until now, no local recycling initiatives have been initiated there. In
recruiting people, the same NGO facilitated the organization of invitations
(leaflets and posters) and local logistics for each experimental session.
The days before experimental workshops were carried out, a member of
the NGO advertised the workshops, distributed invitations and signed
up interested people for the scheduled experiments.

When the experimental workshops were advertised, potential par-
ticipants were informed that their task was to make economic choices
and that the amount that they would earn depended on their own deci-
sions. Based on the assumption that some of the people who committed
may later not show up at the experiments, we chose to sign up the max-
imum number of people (35 participants) that we would be able to han-
dle in the experiment. Furthermore, we took care that only one member
from each household, preferably the head of household, which in most
cases was a woman, signed up for the workshops.” In total, 237 people
took part in the field experiment at the local school or community cen-
ter during April 2011. Apart from this, we conducted various separate
pilot studies in the community with a considerable number of partici-
pants (113). Table 3 summarizes the descriptive statistics of the com-
munity data and the sampled participants.

On the day of the experiment, the participants who showed up for
their experimental session were asked to provide their identity and
were checked against the list of names of people who had already par-
ticipated. By following this strategy, we avoided double participation
and possible multiple participation by members of the same household.
Once the sign-up procedure was complete, participants were seated at
single tables in the community's school or community hall room. The
subjects were randomly assigned to their seats with enough space

7 We acknowledge that great variabilty in session composition, in particular with re-
spect to the number of close acquaintances within the same experiment, may affect be-
havior. In fact, one would expect that “friends” would contribute more to the public
good (e.g., Haan et al, 2006). Nevertheless, the regulation of permitting one family mem-
ber only to our experiments partly controls for this potential concern.
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Table 3
Descriptive statistics of community data and sampled individuals/households.
Community Sample

Population 2360 237
No. of households 439 237
Women 51% 85%
High school completed 62% 56%
Pride treatment 118
Shame treatment 119

Source: Census data (2007), Santa Rosa municipality.

between the desks to guarantee anonymity when making their deci-
sions. From the outset, participants were instructed not to talk to each
other and informed that doing so would mean not being permitted to
continue and leaving without any payment. They were informed that
they were going to take part in a series of decisions in situations that re-
semble real life situations. We also clarified that our aim was not to
teach them how to recycle. Finally, it was made clear that, on the basis
of their decisions, they were capable of earning a considerable amount
of money.

Every participant received a decision manual containing four deci-
sion sheets for each round of play (see Appendix 2 for an example).
The decision sheet served as documentation on which participants re-
corded the number of points distributed between the private and public
accounts. They received oral instructions on the objectives of the exper-
imental decision task with the aid of a PowerPoint presentation. Empha-
sis was placed on their understanding of the payment function. Various
examples of a hypothetical participant dividing his/her endowment be-
tween the public and private accounts were explained in detail in order
to enhance subjects’ understanding of this important matter. We decid-
ed to present a set of examples of possible distribution choices in order
to avoid participants being primed on some particular choice. To make
sure that everyone understood the decision task before starting, all
participants played a practice round that was designed to test their un-
derstanding of the experiment, and any remaining questions were an-
swered in private.

The procedure during Round 1 was as follows: the subjects needed
to decide how to distribute their endowment between the public and
private accounts. They had to indicate their distribution on their deci-
sion sheet. The following instructions were read to them in Spanish be-
fore making their decision: Suppose that the 5 tokens you received are
equivalent to time and effort spent recycling. Each token has a value of

1000. We want you to tell us how many tokens you want to put in your
personal account, where you are free to spend them as you please, and
how many tokens you want to put in the common fund. Remember that
you are part of a group of four persons, and that, if the common fund has
at least 12 tokens, we will then donate the total amount to Terranostra.
Enough time was given to the participants to think about their distribu-
tion decisions. Following this, experimenters checked to see whether all
participants had made their decisions, and subjects were advised to turn
the page of the decision manual and wait for instructions for the follow-
ing round.

In the treatments that disclosed information, a team of assistants
verified the value of individual contributions and assigned green (red)
flags to the concerned players when the session included a pride
(shame) treatment. Flags were placed on the table and subjects were

Table 4
Average individual contributions and group success.

Treatment N Individual contribution Group success (# of groups)
mean (in points)

Control 237 1.86 14%

Pride 236 2.25 23%

Shame 238 2.58 32%

asked to look around to get a better impression of the behavior of others.
The flags were then removed before the next round started.

Note that group contributions and individual earnings were not
computed during the various rounds, and thus no additional informa-
tion was provided. After all rounds were completed, we asked partici-
pants to remain seated and use a standard random procedure to select
the round that was to be used as a basis for their payment calculation.
We used a random payment mechanism and asked one participant to
randomly draw out of a box containing four numbered balls (1-4) to
correspond with all rounds played. This procedure made sure that all
rounds were equally important and that each participant was paid for
one round only. After the end of the experiment and payment selection,
the participants were asked to complete a questionnaire aimed at
eliciting socio-economic data, motivation in the game, environmental
attitudes and social background information.

Finally, subjects received their earnings from the experiment, plus a
show-up fee of 2000 CRC ($5). Sessions lasted approximately 2 h, and
subjects earned on average 5000 CRC ($10) in total, including the
show-up fee. The total sum of money invested in the public account ac-
cumulated from all sessions was donated to Terranostra to be used for
environmental education in the community after the completion of
the study. In total, the sum of $2404 was donated to this local NGO.

4. Experimental Results

A total of 237 observations were gathered in 12 workshops with a
minimum size of 4 groups. In this section, we present an overview of
the results for all experimental treatments to explore our main research
questions: 1) whether information disclosure achieves higher levels of
recycling effort; 2) whether positive information disclosure (pride
treatment) is more effective than negative information disclosure
(shame treatment) in achieving the high levels of household recycling
effort needed to justify implementing a municipal recycling system,
and how these reputational incentives perform relative to an environ-
mental regulation, and 3) whether an environmental regulation crowds
out recycling efforts, particularly on the part of those initially committed
(that is in Round 1) to solid waste management. For both questions, we
use individual contributions and also observe whether a four-player
group is successful in reaching the contribution threshold.

As an order test, all sessions included a Round 4, repeating the repu-
tation treatment (either pride or shame) of Round 2, and we cannot re-
ject the null hypothesis of no order effects. In the analysis that follows,
the shame (n, = 238) and pride (n, = 236) treatments include data
from both Rounds 2 and 4. These subsamples are then compared to
Round 1 (control) in all sessions (n. = 237). Moreover, results from
the regulation treatment in Round 3 are not significantly different in
sessions with a shame or a pride treatment, so again data from both ses-
sions is pooled (n, = 237).

4.1. Shame and Pride

Table 4 summarizes the average level of individual contributions in
the control, pride and shame treatments. In addition, this table shows
the success rate of four-player groups (i.e., the proportion of groups
reaching the collective threshold of 12 points).® In the control treat-
ment, the average investment is below 2 and thus is the lowest relative
to all other treatments. As expected, both treatments led to a general in-
crease in average individual contribution and higher group success
rates. In the pride treatment, average individual contributions are signif-
icantly higher (by 21%) than in the control (t-test, p = 0.002). Similarly,

5 In some workshops, the number of participants resulted in a few groups of less than
four players. Because participants were not aware of whether their group was complete
or not, their decisions are still included in the analysis of individual behavior, but dropped
from the analysis of group behavior.
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the shame treatment results in contributions that are 39% higher than in
the control (t-test, p = 0.000).

We also analyze differences in individual contributions between
shame and pride treatments. The disclosure of negative information
about the subjects' pro-environmental decisions results in significantly
higher contributions, compared to the provision of positive information
(t-test, p = 0.012). Fig. 1 depicts the distribution of individual contribu-
tions under the three treatments, clearly showing that the two informa-
tion disclosure treatments lead to more frequent contribution of
amounts higher than, or equal to, three.

Regarding group success in reaching the public good threshold, the
disclosure of information increases the number of groups that manage
to reach the threshold. In the control treatment, only 14% of all groups
succeeded in reaching the contribution threshold, versus 23% and 32%
in the pride and shame treatments. Using the group as the statistical
unit of analysis, we find that only the disclosure of negative information
in the shame treatment significantly increases group success, compared
to the control (proportion test, p = 0.016). The difference for the pride
treatment is not statistically significant (proportion test, p = 0.215). Al-
though the group success rate in the shame treatment is about 40%
higher than in the pride treatment, this difference is not significant
(proportion test, p = 0.243). Fig. 2 presents average group contribution
by treatment and success rates.

4.2. Environmental Regulation

We also investigate the average number of points when subjects faced
a minimum compulsory contribution of three points. This obviously leads
to higher mean contributions equal to 3.69 points (p-values = 0.000 in all
cases) and a very low standard deviation (std = 0.72, compared to 1.35 in
the control), indicating that individual contributions were clustered
around the level required by the regulation.

In the regulation treatment, the interesting analysis focuses on the
change in the subject's decisions when a compulsory contribution is im-
posed for subjects that have shown a strong pro-environmental inclina-
tion by contributing three or more points in the control. We find that
most individuals who contributed exactly three points in the control
treatment tend to increase their contributions (in total 85.4%),
i.e.,, when faced with the regulation they contribute more than the com-
pulsory three points (t-test, p = 0.000). Moreover, individuals provid-
ing more than three points in the control (altruists) mostly maintain
their contributions in the regulation treatment, and only 13% decrease
their contributions (t-test, p = 0.80).

In contrast to our expectations and previous results from field exper-
iments (e.g. Cardenas et al., 2000), we find no evidence that a regulation
requiring a minimum contribution crowds out voluntary contributions;
rather, most players decided to contribute even more than just the man-
dated three points. There are several possible explanations for this find-
ing. First, information from the exit questionnaire sheds some light on
the reasoning used by most subjects. When asked whether recycling
should be regulated by law, more than 80% answered positively. Second,
it could be that the compulsory contribution, when applied to a thresh-
old public good game, takes away the uncertainty associated with losing
the contributions if your group members fail to reach the threshold. In
the contextualization of the experiment, we emphasized the impor-
tance of getting everybody involved, because neither the government
nor individual households can sustainably implement a solid waste
management program on their own. This was again captured by the
exit survey, where fear of losing their time and effort in recycling ham-
pers a bigger involvement of the community members in the program.
Again, the following reactions to a suggested mandatory recycling pro-
gram reflect such concern: “if it is mandatory, it forces everyone to be
aware of their own responsibility”, or “I agree, because in this way we
can create a standard protocol and it will be clear for everyone what
and how to do it”.
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Fig. 1. Histogram of individual contributions in different treatments.
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Our explanations are in line with literature pointing synergistically
to effects of incentives and social preferences. For example, Shinada
and Yamagishi (2007) show in a laboratory setting that a fine intro-
duced on free-riders in a public goods game can promote cooperation
by making sure that those who cooperate are less likely to be exploited
by defectors. In fact, in their experiment punishment not only trans-
forms free-riders into cooperators, but also enhances cooperation
among already cooperative subjects as it takes off the fear of being
exploited.

4.3. Individual Types

Continuing with the analysis, we classified subject's decisions into
three categories depending on their level of contribution. A subject's
decision is considered selfish if he/she invested less than three points.
Limited altruists are subjects who contributed exactly three points to
the public good. We call a subject's decision altruistic if the participant
invested more than three points. The shares of subject's decisions clas-
sified into the aforementioned categories in all treatments are shown
in Table 5.

Concerning the distribution of subject choices, we observe that, in the
control treatment, most subjects behave like free riders, and only a small
share of all subjects (11%) can be classified as altruists, i.e., players contrib-
uting more than three points. Such results are in line with results from
Milinski et al. (2008), which, using a similar experimental design, find
that 60% of subjects are selfish.

Importantly, the distribution of selfish, limited altruistic, and altruis-
tic decisions is significantly different in the treatments in which deci-
sions are publicly disclosed, when compared to the control (chi-square
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Fig. 2. Average group contribution by treatment and success rate.
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Table 7
Explaining contributions across treatments.

Table 5
Proportion of individual types in the experiment.
Type of Control Pride Shame Regulation
subject .
Anonymous Exposure of Exposure of Minimum
condition altruistic selfish behavior  contribution
behavior
Selfish 66% 43% 36% 0%
Limited altruist 23% 42% 38% 46%
Altruist 11% 15% 26% 54%
No. of observations 237 236 238 237

test; p = 0.000 in both tests). Transparency achieves a significant in-
crease in choices that meet the threshold of altruism.

A key difference between the pride and shame treatments is that
the former singles out altruistic decisions by rewarding subjects with
agreen flag if contributions are equal to or larger than three, whereas
the shame treatment singles out selfish decisions by disclosing sub-
jects contributing less than three. Indeed, we find that the shame
treatment results in a significantly lower share of selfish decisions
when compared to the control (proportion test, p; = 0.000), and
also compared to the pride treatment (proportion test, p = 0.09). Un-
expectedly, though, we find that even the share of altruists is signif-
icantly higher in the shame treatment (proportion test, p = 0.002),
confirming the social strength of disclosing negative information to
change subjects’ decisions.

5. The Link Between Behavior and Individual Characteristics

We continue our empirical analysis by investigating the determi-
nants of individual contributions including several variables of inter-
est. We start by using an OLS regression to explore the behavior of
only those subjects with a positive contribution (conditional contri-
butions). We use observations of Round 3 for the regulation treat-
ment, and Rounds 2 and 4 for the pride and shame treatments, as
we have shown earlier that those rounds are not significantly differ-
ent at a 5% level. The descriptive statistical information for all partic-
ipants, which we collected in an exit survey, is presented in Table 6.
We start the analysis by regressing treatment dummies (using the

Table 6
Individual characteristics of participants and definition of variables.

Variable Description Mean Sd

Socio-economic variables

Female 1 = female 0.85 0.35

Age Age in years 38.12 1558

Household size number of household members 4.24 1.68

Employment 1 = one member of the household 0.65 047
is fully employed

Education 1 = education less than completed 0.55 0.49

secondary school

Behavioral variables

Social norm 1 = more than 50% of their social group  0.25 043
is recycling
Natural capital 1 = player knows how to recycle 080 039

Institutional capital 1 = player knows the legal regulations 0.25 043
for solid waste

1 = player is responsible for recycling 0.41 0.49
in own household

1 = player thinks that recycling should 084 035

Responsibility

Need regulation

be regulated by law
Legal norm 1 = player thinks that the local 0.91 0.28
government expects recycling
Warm glow 1 = player appreciates social approval 0.77 042
for recycling
Environmental impact 1 (very small) to 5 (very large) 437 1.02
Governance 1 (very good) to 5 (very bad) 2.65 1.27
Recycling 1 = the player's household is recycling 0.69 046

Model

Regression of conditional contributions

Coef. p-Value
Game variables
Regulation dummy 1.42 0.000%**
Shame dummy 0.68 0.000***
Pride dummy 0.34 0.002**
Session-size —0.01 0.257
Socio-economic variables
Female 0.06 0.683
Age 0.02 0.000***
Household size —0.01 0.817
Employment 0.34 0.012*
Education —0.05 0.691
Behavioral variables
Social norm 0.12 0439
Natural capital 0.28 0.083*
Institutional capital 0.35 0.071
Responsibility —0.25 0.074**
Need regulation —0.14 0.495
Legal norm —0.27 0.131
Warm glow 0.04 0.798
Environmental impact 0.10 0.116
Governance —0.07 0.153
Recycling —0.40 0.013*
2 0.36
p>F 0.00
Number of observations 562

Note: *p < 0.05, **p < 0.01, ***p < 0.001.

control treatment as reference case and clustering of errors at the
individual level), socio-economic characteristics and behavioral
variables on conditional contributions. Besides controlling for typical
socio-economic characteristics, including gender, age, household
size, employment, and education, we also measured a set of behav-
ioral variables such as associational norms and environmental
knowledge and behavior. Furthermore, we include a dummy
(session size) to capture potential differences in behavior between
sessions with many versus few participants. Results can be seen in
Table 7.

We observe statistically highly significant positive effects of the
treatment dummies confirming our statistical testing on treatment ef-
fects, as described in previous sections. Our controls for socio-
economic and behavioral variables had little effects on the results. We
do find that age and employment seem to be a significant determinant
of larger contributions. Thus, older and employed participants in this
setting contribute relatively more to the public good. Other socio-
economic variables such as gender, household size and education are
far from significant in any of the models.

In the case of our behavioral variables, we find that the amount
contributed is positively affected by natural capital (a dummy vari-
able that equals 1 if the player knows how to recycle and can state
recycling practices, based on the respondents’ self-evaluation about
their own knowledge). The positive association suggests an impor-
tant role for education and capacity building to better inform indi-
vidual households on basic recycling practices and disposal options
as knowledge seems to be an important prerequisite to engage in
pro-environmental action.

With respect to social norms, our expectation that those who in
real life belong to social groups in which a majority of people recycle
(i.e. those exposed to such a social norm) tend to contribute significant-
ly more, is not statistically significant. Here, our simple approach to
measure social interaction by categorizing individuals according to
their number of pro-environmental friends highlights no actual rela-
tionship between social context and contribution behavior. This result
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is opposed to survey-based evidence on social networks and their
important function for natural resource management (Bodin et al.,
2006). Similarly, others highlight the motivational function of the pro-
environmental behavior of others on one's own individual practices
(e.g. Nolan et al., 2008).

For responsibility (adummy variable that equals 1 if the participant is
the person responsible for recycling in the household), we find that it
had an unexpected negative effect on contributions: those who are re-
sponsible for recycling practices contribute less. An explanation may
be that individuals who are not responsible contribute more because
they think that other people in their own household have to do the
job in the end anyway. Similarly, recycling (a dummy that equals one
if the subject's household carries out recycling activities®) has a negative
sign too, although it is not significant. One possible explanation is that
these subjects might think that they are putting enough effort into
recycling activities in their real life, and hence refrain from doing so in
the experiment.

In an additional analysis, we investigate the relative importance of
the pride and shame treatments, and compare those to the control
round. In line with previous research (e.g. Alpizar et al, 2008), we
model contributions as a two-stage decision in which the decision to
donate a positive amount is captured by a logit model, followed by the
decision on how much to donate, which is analyzed using a regression
model using only subjects with a positive contribution.® We also present
a third regression that looks at the probability that a given subject con-
tributed three or more, i.e., the likelihood of a group reaching the
threshold. Differences in the two-stage decision due to the pride or
shame treatment are captured by a dummy variable that is equal to
one in the shame treatment and zero in the pride treatment. Again,
we cluster errors at the individual level.

Table 8 shows the three regression results. We find that subjects in
the shame treatment significantly contributed higher amounts com-
pared to the pride treatment and were more likely to contribute positive
amounts overall. This confirms our statistical analysis in Section 5 on the
differences between our main treatments, and is in accordance with
experimental evidence on the superiority of a costly punishment (in
our case, disclosing a negative value judgment on behavior) over a re-
ward mechanism for maintaining cooperation in public goods games
(e.g. Sefton et al., 2007; Rand et al., 2009). Disregarding the numerous
design differences in previous studies and ours, it seems that punish-
ment strategies, costly or not, are better than rewards in achieving
higher contributions.

6. Conclusions

This paper reports data from a field experiment that investigates
the effect of public disclosure on pro-environmental action, and spe-
cifically on household solid waste management efforts. By using a
modified threshold public goods game based on the design devel-
oped by Milinski et al. (2008), we assess the degree of interaction be-
tween positive and negative information provision with social
preferences and intrinsic motivations that underlie existing environ-
mental practices. We implement four different treatments, namely:
disclosure of negative information enforced through feelings of
shame; disclosure of positive information driven by social esteem
and pride; environmental regulation; and a treatment without any
intervention. Our experimental design goes beyond previous field
and lab experiments by presenting a test on the relative effectiveness
of positive and negative information disclosure in the same setting;
to our knowledge, others have focused on introducing only one of

8 The available data is based on self-reports using the following question: In your house-
hold, are you recycling? (Yes/No).

9 Given that the regulation treatment forced a donation out of all participants, this treat-
ment was not included in this participation analysis.

Table 8
Determinants of contributions.

Model 1 Model 2 Model 3

Regression of
conditional (>0)
contributions

Logit regression
prob (>0)

Logit regression
prob (>3)

Coef.  p-Value Coef.  p-Value  Coef. p-Value
Game variables
Shame dummy 0.68 0.000*** 1.03 0.002** 1.64 0.000***
Pride dummy 0.35 0.002** 0.27 0.289 1.14 0.000"**
Session-size —0.01 0.218 0.02 0.653 —0.03 0.284
Socio-economic variables
Female 0.07 0.734 —0.08 0.897 —0.003 0.995
Age 0.03 0.000*** 0.03 0.071 0.04 0.007**
Household size —0.02 0.558 —0.01 0943 —0.04 0.682
Employment 0.45 0.007** 0.06 0.886 0.59 0.097*
Education —0.09 0.569 —0.73 0.106 —0.27 0.427
Behavioral variables
Social norm 0.18 0.331 0.89 0.126 0.63 0.109
Natural capital 0.32 0.119 0.19 0.746 0.43 0.399
Institutional 0.32 0.161 —0.66 0.268 0.25 0.568

capital
Responsibility —0.31 0.070* —0.28 0512 —0.52 0.102
Need regulation =~ —0.15 0.510 0.34 0543 —022 0.682
Legal norm —0.38 0.102 0.15 0842 —0.32 0.519
Warm glow 0.02 0.919 —0.03 0938 —0.03 0.934
Environmental 0.12 0.152 0.05 0.796 0.19 0.285
impact

Governance 0.09 0.135 —0.26 0.219 —0.02 0911
Recycling —0.48 0.087* 0.31 0919 —0.64 0.107
r2 0.24
p>F (chi?) 0.00 0.00 0.00
Number of 477 477 477

observations

Note: *p < 0.05, **p < 0.01, ***p < 0.001.

the two interventions (e.g., Maier-Rigaud et al., 2010; Lopez et al.,
2009) or used disclosure experiments with approval and disapproval
mechanisms operating at the same time (e.g., Rege and Telle, 2004;
Martinsson and Villegas-Palacio, 2010).

We find evidence indicating that pro-environmental actions can be
encouraged by more transparency. Our results indicate that each of
our treatments significantly increases contributions to the public good
compared to the treatment without intervention. With respect to higher
individual contribution and higher probability of group success, we find
that the reputational effects induced by shame and pride led to approx-
imately 20-30% higher contributions to the public good when com-
pared with a treatment without disclosure. Punishment in the form of
negative information provision (singling out free-riders) outperforms
the reward treatment triggering pride (singling out those who contrib-
ute a lot). Our emotional punishment and reward mechanisms are in
line with the theory of moral emotions and its potential significant be-
havioral consequences for economic decision making (e.g., Lerner
et al., 2004) and moral behaviors (e.g., Nelissen et al., 2013). In particu-
lar, both can make selfish behavior less attractive and promote pro-
social behaviors. Only a few experimental applications including ours
demonstrate this type of functionality of emotions (e.g., Ketelaar and
Au, 2003; de Hooge et al., 2008).

When we introduce a compulsory contribution equal to the
threshold, we find, surprisingly, that the proportion of subjects con-
tributing more than the regulated minimum contribution signifi-
cantly increases compared to all other treatments. These results
suggest that the environmental regulation acted as a coordination
device for cooperation; i.e., that taking away all uncertainty regard-
ing reaching the threshold leads to many participants putting in
extra effort. In this case the regulation crowded in social preferences
being motivated by the desire of most subjects to not be exploited by
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their fellow citizens. Another important and related explanation is
that a regulation might be favored, particularly for threshold public
goods such as solid waste management, as it acts as an important
baseline and reference level for individual effort.

Our field experiment provides a practical application of the effect
of disclosure-based policies on pro-environmental behavior. Our
findings show that the image value of pro-environmental behavior
seems to significantly increase with the disclosure of negative infor-
mation. This suggests that scarce public funds may be allocated to
discouraging antisocial behavior (singling out free riders) rather
than to rewarding pro-social behaviors (singling out altruists), as
the latter may not be able to provide a similar powerful incentive
to increase contributions. One mechanism that can be applied in
the context of solid waste management in developing countries is
the disclosure of recycling performance metrics of individual house-
holds through the labeling of garbage cans by the local authorities re-
sponsible for waste collection. Postings in the local press or placards
in stores to single out those households with worse recycling perfor-
mance may be another approach.

Finally, the importance of leveling the playing field by making sure
that nobody's effort goes to waste was found to be a key element in mo-
tivating pro-environmental behavior, both in the experiment and in the
accompanying exit survey. Surely a compulsory effort in household
solid waste management is highly unlikely, but authorities should
spare no effort in ensuring that a solid waste management campaign
is not perceived to be weakened by the failure of some households to
participate. By showing strong commitment to the recycling program,
authorities can achieve significantly higher effort from individual
households.

Acknowledgments

Financial support from SIDA (Swedish Agency for International De-
velopment and Cooperation) to the Environment for Development Ini-
tiative is gratefully acknowledged.

Appendix 1. Excerpt From Experimental Instructions (Translation
From Spanish)

[TREATMENT WITH GREEN FLAGS]

[Round 2]: Now let's move on to round 2. Please open the next page.
Again, you receive 5 tokens; each token corresponds to 1 hour of work
and effort worth 1000.

To ensure that the program is a success, the government has decided to
publicly reward those who put 3 tokens or more in the public pool with a
green flag. [SHOW GREEN FLAG] At the end of the round, we will distribute
those green flags.

Please write down your decision and remember not talk to each other.
[WAIT] Does anyone need more time? Ok, now my colleagues will pass
through and distribute the green flags. [WAIT] Now you can look around
to see which ones of you received a green flag and which ones not.

[Round 3]: Now let's move on to round 3. Please open the next page.
[WAIT] Again, you receive 5 tokens; each token corresponds to 1 hour of
work and effort worth 1000.

In this round we will not use flags to promote contributions to the public
pool. My colleagues will now collect those flags. [COLLECT FLAGS]

As I said, in this round we will not use flags to promote contributions to
the public pool. Instead, in order to make sure that the minimum amount of
12 tokens is collected per group, every one of you needs to obligatory do-
nate 3 tokens to the public pool. This means you have already contributed
3 tokens to the pool, and only have 2 tokens left to distribute between
your personal account and the public pool. You need to decide how to use
the 2 tokens you are left with.

Please write down your decision. Does anyone need more time? [WAIT]

Appendix 2. Sample Decision Sheet (Translation From Spanish)

Round 1

You have 5 points

00000

| You have to decide |

Write here how Write here how Make sure that
many points go to many points go to the account
your private account your public account sums
+ =
)
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