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1. Introduction

Many prominent cases of social dilemmas, such as global warming, overfishing of the
oceans, or deforestation, occur on global or international scales. Frequently, in such situations,
individuals are unable to visualize the consequences of their actions, as they are distantly far.
Moreover, most environmental consequences take time to happen, and individuals cannot see the
history of their behaviors, the complete time horizon, nor their position in the timeline of
succeeding decision makers. Meanwhile, research about behavior in social dilemmas in controlled
laboratory experiments is often restricted to small, homogenous subject pools, where participants
are given specific information about own and others’ actions and clear timelines and time horizons.
This begs for the question of the internal and external validity of results with respect to situations
involving hundreds or thousands of individuals at a national or international scale with no visibility
regarding history and time horizon. This paper is meant to bridge this gap by providing insights
and presenting empirical evidence on behavior in a common pool resource dilemma collected
through a national experiment, which is our first contribution. We study behavior for a large
nationwide experiment, conducted simultaneously in eleven French cities, involving 2813
participants from the general population (2641 complete observations aged 10 to 91',). The large
heterogeneity of our subject pool, both regarding individual and location characteristics, allows us
to investigate what drives extraction decisions. We modify the standard common pool game as to
account for the impossibility of the visualization of history and time horizon. This allows us, within

a one-shot game, to study dynamic features, which is our second contribution.

While previous experimental research has separately discussed how contributions in social
dilemmas are influenced by group size (e.g. Isaac and Walker, 1988; Isaac et al., 1994) and by
social distance (Cardenas and Carpenter, 2008), we extend this line of research to a setting
characteristic of a real common pool resource problem, where a resource is either accessible to a
small, local community or to a large, national community, since group size and social distance are

strongly linked in many real-life situations. Therefore, our third contribution is that our paper

!'See Sutter et al. 2019 for experiments with children and teenagers and their inclusion or exclusion from the dataset).
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inquires those two effects in combination. We consider a situation that modifies the scale where
the resource is extracted (local vs. national) together with the group size (the number of individuals
having access to it). This resembles characteristics of common pool resources, where increased
size (e.g. fishing from a lake versus fishing from the sea) implies that the other involved parties
belong to different communities, groups or cultures. This allow us to investigate to which degree
extraction decisions are influenced by the accessibility of the resource. We finally also vary the
recovery rate of the resource (high or low) and examine the impact of a recommendation regarding

the sustainable extraction level of the resource.

Common pool resource dilemmas have been extensively studied in economics (e.g. Ostrom
et al., 1994, 2006). Experiments initially used mainly a single period design, investigating general
behavior and the effectiveness of various institutions, e.g. communication (Ostrom et al., 1994;
Cardenas, 2000) and sanctioning mechanisms (Casari and Plott, 2003). Dynamic experiments (e.g.
Herr et al., 1997; Chermak and Krause, 2002), involving several successive generations, observed
"temporally myopic" (i.e. egocentric) behavior. This is true for decisions in the lab (Fischer et al.,
2004) as well as for decisions involving the fishing of actual fish (Noussair et al., 2015). Our design
is partially inspired by Fischer et al. (2004). In their framework, each participant belongs to a three-
player generation and is allowed to extract a resource from a common pool. The stock available to
each generation depends on the extent of exploitation by previous generations and on a commonly
known resource recovery rate, which can be either slow or fast. When the recovery rate of the
resource is slow, free-riding increases. In the same vein, our design involves several interacting
generations. Since our purpose is to compare behavior on a large (national) to a small (local) scale,
we examine two environments: one with generations from large, national groups of 100
participants, and one with small, local groups of 10 participants. We additionally vary across

treatments the availability of a recommendation to participants.

Our treatment variations (size of the group, local vs. national scale, availability of a
recommendation) help us induce a group identity, or what is lately called in the literature a “we-
intentionality” (Guilbert, 2009), or “team-reasoning” (Sugden, 2003). Indeed, in order to activate
this team reasoning, in the terms of Gilbert, we need to “address the we”: this requires anchoring

and framing meant to help individuals endorse that identity (Zahavi, 2021).
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Therefore, in our experimental design, large, national, or small, local, generations of players
succeed each other, and have the possibility to extract two separate finite resources whose recovery
rates are common knowledge. In each treatment participants were asked to make two independent
extractions, one at the local level and one at the national level. It was specified that, at the end of
the experiment, participants would be randomly placed either in a generation of 100 participants at
the national level or in a generation of 10 participants at the local level.> Across participants, we
varied whether the resource was characterized by a low (resource framed as “trees”) or high
(resource framed as “fish”) recovery rate. This mimics reality, as fish matures more quickly than
trees, and is easily understood by the general public. We further varied whether participants
received recommendations on the maximum number of resource units to be extracted by each
individual to ensure the sustainability of the resource. We also collected demographic data (gender
and age) in order to (dis)confirm previous findings about lower extractions by women in CPR
contexts (Agarwal, 2009; Revollo-Fernandez et al., 2016) and an U-shape effect of age on
extractions (Handberg and Angelsen, 2015).

Our results show that the extraction rates are significantly higher when the resource is shared
at the national level, when the recovery rate of the resource is high, and when participants don’t
receive a recommendation on how much to extract. More precisely, the recommendation affects
the choice of participants when the resource recovery rate is low. In this case, the number of
resource units extracted is significantly lower than when no recommendation is made. Our results
also show that, on average, women extract significantly less and older people extract significantly
more resources. While women extract significantly less from the resource at the local level, we
find the opposite relationship for older participants. This means that older individuals are more
inclined to protect a national resource. Our results lead to several recommendations in terms of
public policies aimed at improving the management of common resources. Our experiment also
involved a science popularization purpose, in the form of an original transfer of knowledge to a
non-specialized public, and an opportunity for the public to learn and to be sensibilized to current

economic issues.

2 Participants did not know to which generation they belonged, nor how many generations were before or after them.
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The remainder of this paper is organized as to explain our experimental constraints, the
features of our design, the experimental procedures, the hypotheses and report the results. We also

draw public policy proposals and discuss how our setup can be used for science popularization.

2. Experimental and popularization constraints

This experiment was selected during the 2015 call for projects for a "large participative
experiment", within the framework of the tenth European Researcher’s Night in France. Such an
event involves specific constraints (see Lohéac et al., 2017), therefore the experiment needs to
translate into a playful encounter between researchers and the public. It allows the public to meet
researchers from their city and to exchange with them on their work.* The "participative
experiments" must be carried out in all the cities involved in parallel, with a large number of
participants in a single evening. It should also contribute to the communication of scientific insights
to the large public and thus must be simple and understandable by a large range of participants.
From this setup, a number of logistical constraints arise. The instructions need to: be short and
easily understandable by a non-expert public; impose minimal technical constraints related to either
technical skills or equipment (e.g. smartphones); be sufficiently flexible to adapt to an uncertain
and variable number of participants per session. It is important to understand in detail these
constraints, as this specific feature of our work expands the purpose of the experiment itself, while

extending its external validity as well, and increasing its intended value creation.

Data collection methods have diversified in behavioral economics to test or strengthen the
external validity of laboratory experiments (field experiments, large-scale randomized trials,

experiments in "natural" settings, neuroeconomics experiments, etc.). Internal and external validity

3 The project had to meet the following four objectives as imposed by the funding organizations: (i) our scientific and
academic objective was to analyze individual decision making in the presence of treatment variations; (ii) which had
to lead to scientific dissemination of the findings through specialized academic publications; (iii) in addition the project
had to constitute an original transfer of knowledge to a non-specialized public, and constitute an opportunity for the
public to learn and to be sensibilized to current economic issues; (iv) and finally, this project had to be a methodological
contribution (i.e. the implementation of a valid experimental method given the constraints regarding participants) in
order to share these methods and to enable future investigations of a similar type.

4 In the year of the experiment, the following French cities were involved: Angers, Besangon, Bordeaux, Brest, Dijon,
Le Mans, Limoges, Lyon, Metz, Paris and Toulouse.
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of experiments are an important issue discussed in experimental economics (Harrison and List,
2004). We address external validity as a complement to external relevance, i.e. we perform a
robustness check on large and age diverse sample, which is generally aware of environmental
issues such as those scenarized in our experiments, and not a study on a specific population (i.e.
fishermen or lumberjacks). Moreover, we target populations with a pre-established identity
(inhabitants from each city) as to highlight group identity when exposed to a social dilemma. It is
externally relevant as individuals perceive easily the local dimension of the decision and visualize
better the national dimension as well. Sheppard (2005) suggests using mechanisms (including
visual mechanisms) to illustrate the medium and long term consequences of our lifestyle to reduce
the psychological distance from behaviors and reach the general public. Furthermore, maintaining
a familiar and real environment has been found to be a precursor to pro-environmental behaviors
(Scannell and Gifford, 2013). Our solution was to make appeal at simpler images (cutting trees,
fishing...). Therefore, participants experience less cognitive costs to understand their role.
Following Greenberg and Tomlinson (2004), we balance in our design artificiality and familiarity:
even if individuals do not cut tree in their real-life, they will understand more easily the scenario
than a standard abstract extraction game. In addition, we believe that "one of the major reasons for
conducting experimental research is not to determine what actually happens in the field, but to test
inductively derived hypotheses regarding what might happen under certain conditions (Greenberg
and Folger, 1988)."

At the same time, our discipline has extended to the field of pedagogy (Eber and Willinger,
2012). For instance, many experiments are conducted in the classroom to teach and illustrate
economic concepts (e.g. Holt, 1995). In this paper, we present an extension of the discipline into
two directions. First, a general public event allows the collection of a massive amount of data over
a short period of time. Second, the event can be seen as a pedagogical exercise aimed at a general
public. The immersion into the common good problem during the experiment allows us to explain
a complex contemporary economic problem and its mechanism to the general public and not, as
usual, to students. This is especially relevant given the reported weaknesses regarding the

dissemination of the progress of economic science in secondary schools (Guesnerie, 2008).
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It is now common, when it comes to experimental methodology in economics, that three
categories of objectives are cited (following Roth, 1986, 1988, 1995): testing theory, finding facts,
and advising decision makers. We add, in this paper, a fourth objective: disseminating science to
the larger "public", represented by our experimental participants, while respecting the rules of the
discipline (experimental control, anonymity, monetary incentives, etc.). This is essential, especially
nowadays, as pro-environmental behaviors can only be enhanced when arguments are supported

by scientific facts (Muradian and Pascual, 2020).

Setting up an experiment in a context that is both an experimental lab-in-the-field and a
"stage" implies the transmission of tacit knowledge in the sense of Polanyi (1967), and therefore,
it requires that, in parallel with the regular transmission of the experimental instructions, two other
transmissions occur: the explanation of the experimental design and the explanation of the practices
and skills that made possible the creation of such a design, which are usually hidden from those
who are not experts. The goal was to create an experiential learning framework for the audience.
Referring to Kolb's (1984) learning theory, experiential learning is effective in providing this
transmission as the public becomes an actor in the decision making. We therefore engaged the
audience (our experimental subjects) into an "experiential approach", and the encounter was based
on three principles: (i) the involvement of the public in the exchange with the researcher (through
participation in the experimental game), (ii) a co-construction of the knowledge conveyed in the
exchanges, by the explanation, afterwards, of the method and the objectives of the experiment, and
(ii1) a strong commitment of the public to learning, by focusing on intrinsically motivated
individuals that attended a scientific popularization event, combined with real incentives, as in a
regular laboratory experiment, on a topic for which the public was likely to be sensitive.
Overexploitation of natural resources is one of the biggest challenges for societies around the globe
and we therefore deployed a simplified common pool resources experiment aimed at reproducing

the tragedy of the commons.

The implementation imposed a certain number of logistical constraints. It was necessary to
gather a large enough team of scientists, available and able of conducting the experiment in eleven
cities, as in such events, the public expects to meet "real" researchers who could talk about their

research. It was further necessary to use a short experimental protocol, easily understandable by



people of all ages, and without digital requirements regarding the use of mobile devices or
computers, such as to ensure that attendance is non-exclusive. It was also necessary to design an
experiment that includes the possibility of an ex-post exchange about its purpose and implications,
as the participants main reason to attend the event was to learn through the scientific dissemination
of the results. We had to respect the canons of the experimental method regarding instructions,
control and replicability. Finally, the design had to be flexible enough to adapt to an uncertain and
variable number of participants, as the experiment was going to be implemented in very different
places (large amphitheaters that could accommodate hundreds of people, small rooms with a fixed
number of people per session, public places, etc.), which resulted in the design of an experiment

that could be conducted within sessions of different sizes (which is not standard in our field).

The experimental parameters and treatments were developed and tested in numerous pilot
sessions during 10 months before the implementation of the experiment. The instructions were
carefully tested with various testing groups. The tragedy of the commons was chosen as the topic
was familiar to the research community and many experiments have studied it in a variety of
contexts (from student samples to field experiments with farmers or fishermen, see for example
Cardenas et al. 2013; Ostrom, 2006). The topic concerns also a timely issue that concerns citizens
and is often debated by public or private decision-makers (elected politicians, representatives of
civil society, etc.), who intend to increase the willingness of individuals to move towards
sustainability (Ostrom, 1999). We could therefore expect that the topic would be easily understood
by our participants. Finally, the tragedy of the commons can be formalized with an easy
understandable game (Gordon, 1954), where the desire of each individual to maximize his/her
individual gain is at the detriment of a socially optimal solution. It provides an ideal framework to

illustrate how behavior can be modeled and anticipated with economic tools.

3. Design specifications

In order to keep the design simple and relevant for the European researchers’ night, we
focused on three variables. The first variable is the rate of recovery of the resource (low or high).
This element is easily integrated by the public who is aware that natural, depletable resources might

renew themselves either quickly or slowly, dependent on type. The second variable is the



information available to individuals regarding the thresholds of sustainability with respect to the
exploitation of these resources. This mimics media or policy campaigns aimed at raising awareness
of sustainable exploitations levels for exotic woods or fish, for instance. Finally, the third variable
is the scale of availability of the resource, i.e. whether it is local or on a national scale. The
experiment was taking place in 11 French cities, and the public was aware of it, so this dimension

was easy to explain: the local scale was a specific city, and the national scale were the eleven cities.

Our experiment presented a multigenerational common pool resource game to participants.
Participants were informed about the initial resource level available in the first period and about
the recovery rate of the resource. The novelty is that our game differs from the standard public
good or common-pool resource games previously studied in the literature as it combines
simultaneously the recovery rate variation, the information available and the scale of the resource
at the local or national levels with a veil of ignorance regarding one’s position in the line of
generations. Specifically, only at the end of all experimental sessions, participants were randomly
allocated to their generations and earnings were calculated. This setup allows us to keep the
expected situations constant for all participants, independent of the timing of their sessions. When
selecting this specific design, we build on several related papers. A similar extraction design was
implemented by Fischer et al. (2004) with small groups of three individuals who were or not part
of a sequence of four generations. As compared to thier paper, the novelty of our design is the
unknown number of generations, as well as a variable group size and the local vs. the national
availability of the resource. Hauser et al. (2014) conducted an extraction game in which the
resource for the next generation depended on the extraction by the previous generation and voting,
but the existence of the next generation depended as well on a termination probability. Our design
simplifies this design as all generations exist, yet cannot extract, depending on the availability of
the resource and not on an ex-ante probability. Ajdukovic et al (2019) designed an experiment with
a finite known horizon but with uncertainty about one’s position in the timeline and Timilsina et
al. (2017) and Timilsina et al. (2022) conducted field experiments on intragenerational deliberation.

Our design incorporates a more realistic uncertain time horizon.

This design allows us to manage sessions of different sizes, and to avoid contagion effects inside

the experimental rooms (participants willing to discuss and take joint decisions), because even



participants present in the experiment at the same time will not be allocated necessarily to the same
generation, which is dissuasive in terms of communication attempts (while in sessions in which
necessarily all players play inside the same generation, there is a risk of participants willing to
communicate among them). This feature helps participants understand that the optimal strategy is
to play their preference independent of a clear information about their situation in earlier or future

generations, as they may be themselves in early or late generations (there is no strategic decision).

Our design is closer to the spirit of the Rawls’ critique as presented in Wolf and Dron (2020),
who implemented a dictator game with a veil of ignorance about one’s position in the sequence.
Indeed, if an individual knows his/her position in a generation sequence, the action taken cannot
be impartial, as it takes advantage of the "dictatorship of the present" (Georgescu-Roegen, 1975):
individuals taking decisions today have an advantage over the individuals from the future because,
as in the dictator game, they decide about all the outcomes, while the future individuals do not have
the possibility to retaliate (as they do not exist today) and are passive recipients of the decisions
taken today, as recipients in the dictator game. If individuals have no certainty about operating in
the present, they cannot be sure they can act as dictators. They are maybe themselves recipients at
some point of other individuals. This veil of ignorance forces, by backward induction, to more

ethical decisions.

Finally, this allows us to compose a hybrid game (a one-shot game with a dynamic
implication offered by the uncertainty about the time horizon, the rank of a generation and past
decisions), where individuals do not know what position they have in the common pool resource
extraction line, and the length of the decision horizon, which reproduce the decision-making
situation from "the real life". This was clearly explained orally to the participants and the exact
wording from the instructions stated that "some generations are preceding you and some other are

following you" (see Appendix A).

We examine three different treatment variations. The treatment variations concern: (1)
whether the game was played with a small-size group, on a local scale (10 participants from the
same city per generation) or with a large size group, on a national scale (100 participants from the

eleven cities per generation) (Local versus National), (2) the recovery rate of the common pool

10
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resource (High versus Low); (3) and whether recommendations on sustainable extraction levels
were provided to participants (Recommendation versus No Recommendation). In the experiment,
the first treatment dimension (Local versus National) was conducted at a within-subject level, while
the last two treatment variations (High versus Low and Recommendation versus No
Recommendation) were conducted at a between subject level (see Table 2). As an example, one
recommendation given to participants was: "In order to ensure that future generations have at least
the same stock of fish as you have, it is recommended that no more than 3 fish are caught by each

fisherman in each location."

The resource (R) in treatment High recovered at a rate of 1.15, and thus evolved according

to the following rule:
Rt = 115« (Rt — xY

where x! is total extraction at time z. To keep the sustainable extraction level constant across
the Local and National game, the initial stock of the resource was either 230 (Local) or 2300
(National) to adjust for the difference in the number of participants per generation (either 10 in
Local or 100 in National). As can be easily verified, growth compensation requires that total
extraction per generation should be 30 in Local and 300 in National. Assuming symmetric

extraction choices, this translates into a sustainable extraction effort per individual of 3 units.

Similarly, the resource in treatment Low recovered at a rate of 1.05, and thus evolved
according to the rule:
R™1 = 1.05* (R — x%)
where x! is total extraction at time t. In this case growth compensation requires that total extraction
per generation should be 10 in Local and 100 in National. Assuming symmetric extraction choices,

this translates therefore into a sustainable extraction effort per individual of 1 unit.

4. Hypotheses

We investigate three hypotheses:

Hypothesis 1: Extraction rates are lower at the local scale than at the national scale.

11
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Hypothesis 2: Less resource is extracted when the recovery rate is low.

Hypothesis 3: Providing a recommendation lowers the extraction rates.

Hypothesis 1 is motivated by the fact that our first aim is to explore how extractions are
influenced by interacting either on a large, national scale or on a small, local scale. Notably, a
resource available to a larger group of individuals will almost by definition include individuals that
are more remote and unknown. We do not intend to disentangle the effects of group size and the
local vs. national scale of the resource separately, as this was already investigated in the literature

cited hereafter.

Common pool resource situations introduce a competitive environment that makes such
situations different from other types of social dilemmas (Apesteguia and Mayer-Rigaud, 2006).
In the case of voluntary contributions to a public good, Zelmer (2003)’s meta-analysis found no
effect of group size on average contributions. However, recent papers confirmed Isaac et al.
(1994)’s finding that large groups (40 or 100 participants) contribute more on average than small
groups (4 or 10 participants) when the marginal per capita return (MPCR) is low.® In common pool
resource experiments, several papers found a negative group size effect: larger groups preserve less
the resource, in accordance with Olson (1965)’s conjecture. Brewer and Kramer (1986) compared
groups of 8 and groups of 32 participants and observed larger average extractions in large groups.
Nevertheless, the size effect in common pool resource games remains an open question, as several
empirical papers suggested that the relation between group size and resource conservation is non-

linear (e.g., Ostrom, 2002; Gautam, 2007; Yang et al., 2013).

In addition to a group size effect, the transition from a local to a national scale is often
accompanied by a greater average social distance between individuals. Indeed, while it is possible

that a participant knows individuals from further generations at the local level, this is less likely at

5 A similar effect is discussed as the “give” versus “take” frame (e.g. Géchter et al., 2017).

¢ Diederich et al. (2016) found a positive group size effect with heterogeneous groups of individuals from the general
population. They compared groups of 10, 40 and 100 and found that cooperation increases with group size. Weimann
et al. (2019) obtain a similar result with student samples with very small MPCR values: groups of 100 contribute more
on average than groups of 60. Finally, Pereda et al. (2019) also found a similar group size effect, although they rely on
a different public good game.
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the national level’. Previous studies have shown that reducing social distance tends to increase
cooperation in social dilemmas and information about past cooperativeness of (un)related groups
affects cooperation in problems of collective action (Bohnet and Frey, 1999; Boone et al., 2008,
Engel et al. 2021). Considering these results, previous results from common pool resource
experiments, and the fact that each extracted unit from the local and the national resource generates
the same reward, we expect participants to extract a lower quantity at the local scale as compared

to the national scale.

Hypothesis 2 is motivated by the fact that our second aim is to study how extractions depend
on the recovery rate of the resource. Following Fischer et al. (2004) and Osés-Eraso et al. (2008),
we hypothesize that extractions will be lower when participants face a low recovery rate. In the
previous section we noted that a lower recovery rate translates into a lower sustainable extraction

level. Participants aware of this should therefore extract less when recovery rates are low.

Hypothesis 3 is grounded on the principle of transmission of scientific knowledge to the large
public. Making participants aware of the sustainable extraction level through a recommendation is
likely to affect their extraction behavior. We vary across treatments whether a recommendation on
the sustainable extraction amount is explicitly provided (Recommendation) or not (No

Recommendation).

Recommended play can function as a coordination device (Brandts and McLeod, 1995; Van
Huyck, et al. 1992; Croson and Marks, 2001; Chaudhuri and Paichayontvijit, 2010). For instance,
Croson and Marks (2001) found that recommended play leads to efficient contributions in step-
level public goods experiments when players have heterogeneous valuations for the public good.
Chaudhuri and Paichayontvijit (2010) found that recommending playing the payoff-dominant
strategy in the weakest link game leads to the efficient equilibrium in fixed groups if the
recommendation is "common knowledge" (i.e., all members of the group receive the same message
which is read out loud for everyone to hear). In intergenerational ultimatum games, Schotter and
Sopher (2003) found that an advice to the current generation by previous generations is followed

by a majority of participants, and it is welfare improving.

7 See the exact wording for local vs. national in the first paragraph of Appendix A.
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More related to our social dilemma game, several papers introduced "advice" treatments in
experiments on public goods games. Chaudhuri et al. (2006) found that in an intergenerational
voluntary contribution experiment, advice was welfare improving, if it is common knowledge (read
aloud by the experimenter). Recently, Chaudhuri and Paichayontvijit (2017) also found that a
publicly provided advice by the experimenter has a stronger effect on increasing contributions than
the standard peer punishment option in voluntary contribution games. Regarding common pool
resource games, Mantilla (2015) found, in a non-linear common pool extraction game, that
recommendations to extract the socially desirable amount are non-credible among actual users of
a fishery, and therefore they are not efficiency-enhancing. The non-linearity in the payoffs function
increases the benefits of deviating from this advice, in particular if the other group members follow
it. Since the payoff structure in our common pool extraction game is linear, the findings of the
experimental literature about advice in public goods games is much closer to our experimental
setting. Based on the aforementioned findings of the experimental literature, we expected that
providing a recommendation in our context would lead to lower extractions, i.e. extractions that
would be closer to the optimum level®. Moreover, note that in all treatments, participants were
provided with the recovery rate of the resource’, so even in the absence of a recommendation, they
could still compute the sustainable extraction level. However, previous experiments have shown
that limited cognitive abilities of participants can prevent them from optimal decisions, especially
when the information is too complex (Camerer, 1998). Also, Botelho et al. (2014) have shown that
when the size of the resource is uncertain, participants move away from the optimal level of
consumption and consume more resources. If we consider that this uncertainty can be also

associated to complexity for some participants, we might expect participants to extract larger

8 Our recommendation treatments might raise the question of the experimenter demand effect (EDE) which refers to
changes in behavior by experimental participants due to cues about what constitutes appropriate behavior. This is true
especially when the information or advice that the players receive comes directly from the experimenter who has
authority over the participants through his expertise and authority (Zizzo, 2010). In our case, the EDE would fall under
the category of social EDE. This denomination describes a situation in which participants are encouraged to orient
their decision in a specific direction because of an information or a clue having been communicated to them and
exerting a form of social pressure. This effect is not problematic in our case, since the equivalent recommendations in
a real situation would come from a government, which also has a form of authority over people. Indeed, as mentioned
by Zizzo (2010), advising participants in a position of authority that reproduces a real-world setting, where the same
type of authority applies, is one of the setups where EDE is justified by external validity purposes.

? See exact wording in Appendix A, for example: “The remaining trees will breed and increase their population by 5%
for the next generation.”
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quantities of resources when the recommendation on the sustainable amount of resource to extract

is not provided.

5. Experimental procedures

As described in the previous section, participants were recruited during the 2015 edition of
the "European Researchers’ Night" in France (see Table 1 for details on the 11 participating
locations, plus the control laboratory sessions). The event offers activities and presentations,
animated by local scientists from all disciplines. As reported in Loheac et al. (2017), participants
to such events are fairly representatives of the national population, in terms of age, education, life
choices and sensibilities. The event is popular in all respects and does not suffer from selection
biases. It may however be argued that our participants are intrinsically more motivated by science
and learning than the general population. They could therefore exhibit a cooperative bias in their
behavior in the game. To address such a potential bias, we run controlled lab sessions involving
standard participants (students) in the Strasbourg sub-sample. While such strategy offers a high
level of control over treatments, it can provide a perfect control treatment on the specific age range,
as the students are not representative of the general population. The comparison between the
control sample and the overall general sample will be however informative and useful to detect
eventual behavioral biases. Imagine that the participants to the European Researchers’ Night are
not representative, because a selection bias occurred in favor of citizens that have a better
understanding of the problem and a more critical view about the issue of resource depletion. Such
type of individuals could be seen as the "behavioral change leaders" in the population. If those
individuals react to our treatments, the outcome could be considered as a stress test measure of

what could happen in a wider "standard population".

The common pool experiment was advertised as such an event, and visitors in the
participating cities could register for participation. Experimental sessions were organized at
intervals, throughout the evening of the researchers’ night (from 7:00 PM till 10:30 PM).
Depending on local space constraints, participants either had to pre-register or could show up on a
first-come-first-serve basis. The experiment took place in lecture halls, seminar rooms and outdoor

tents, and was entirely run by paper and pencil (see Appendix A for the decision sheet and for the
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order of the steps in the experiment).

Particular attention was paid to the understanding of instructions. As sessions varied in size,
numerous research assistants and event volunteers helped during the experiment (the total team of
experimenters was composed of more than 30 people, and at each location, the European
Researchers’ Night crew was very large, and many volunteers helped on each specific event). To
make results comparable to the existing literature on laboratory experiments, we conducted
controlled laboratory sessions in an experimental economics laboratory in one city (Strasbourg).
Methods and incentives were identical. However, participants in the lab experiment were recruited
from the regular subject pool of the experimental economics laboratory. This lab experiment

produced homogenous results in all respects. All results are reported and compared in Appendix°.

City Participants | Observations Obs. >= Average | Percentage
10years old age of women
Angers 207 202 194 32.9 52.1%
Besancon 224 221 218 28.5 58.7%
Bordeaux 303 273 268 23.6 58.2%
Brest 726 698 661 27.4 58.7 %
Dijon 487 478 465 30.1 54.8%
Le Mans 123 122 121 353 47.9%
Limoges 122 122 122 24.9 37.7%
Lyon 168 165 158 28.9 58.2%
Metz 129 128 123 30.9 61.8%
Paris 126 117 115 31.5 46.1%
Toulouse 198 197 196 26.9 56.6%
All 2813 2723 2641 28.6 55.4%
Strasbourg 202 200 200 21.6 47.0%

Table 1: List of participating cities and number of participants and observations per city.

A total of 2813 subjects participated to all the steps of the experiment during the "European
Researchers’ Night" (see Table 1 for details). 2723 answered to the four questions (extractions at

local and national level, age and gender). 82 participants were under 10 years old. We decided to

10 All data and results available on request.
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exclude them as they were likely to misunderstand the instructions. The final sample consists
therefore of 2641 participants (94%). 202 subjects participated (200 fully observed) in the same
experiment in a laboratory in Strasbourg (see Table 1). The lab sample is younger than the field
sample and has less women. Treatments were randomly distributed across sessions (see Table 2 for
numbers of valid observations per treatment). As discussed above, the between subject treatment
variations concerned the recovery rate of the resource (High or Low) and availability of

recommendation on sustainable extraction levels (Recommendation or No Recommendation).

Due to the large variance of individual characteristics of participants and the possibly limited
attention span during the event, instructions were kept simple and followed the step-by-step
procedure outlined in Appendix A and were presented in a visual easily accessible form (see
Appendix A for the decision sheet). Specifically, we illustrated the two types of common pool
resources with actual resources characterized by either low or high recovery rates. The common
pool resources game was framed with the problem of fishing (high recovery rate), and the
extraction of trees (low recovery rate). Each participant responded to a question concerning
extraction at both the local and the national levels. Both questions were presented at the same time
(side by side on one sheet of paper) and participants could answer them in any order. Both the
Local and National treatment were framed with nature-related language: lake and wood in Local,

and sea and forest in National.

No Recommendation Recommendation

on the sustainable extraction level | on the sustainable extraction level

Low recovery rate: 5% Local N=745 [54] Local N=574 [45]
Sustainable extraction level: (10 participants per generation) (10 participants per generation)
) National N=745 [54] National N=574 [45]
1 unit (100 participants per generation) | (100 participants per generation)
High recovery rate: 15 % Local N=717 [56] Local N=605 [45]

(10 participants per generation) (10 participants per generation)

National N=717 [56] National N=605 [45]

Sustainable extraction level:

3 units

(100 participants per generation) | (100 participants per generation)

Table 2: Treatments and numbers of observed participants by treatment across all 11 locations (Strasbourg

into brackets)

Participants were informed about the recovery rate of the resource (either High or Low), the

17



initial stock, and the number of other participants in a generation. Depending on the treatment
(Recommendation or No Recommendation), they were also informed about the sustainable
extraction level given the initial stock and the recovery rate (one unit in treatments with low

recovery rate, three units in treatments with high recovery rate).

Participants were asked to indicate their extraction level (between 0 and 5 resource units) for
the resource on both the local and national levels. They were informed that they would
simultaneously take part in this experiment with participants from other French cities and were

aware of the list of participating cities.

To determine outcomes, participants were randomly placed in generations containing 100
individuals from all eleven cities (National level) or 10 individuals from their own city (Local level)
at the end of the experiment. Instructions clearly specified that several succeeding generations
exist, but participants could not know in advance to which generation they would belong. They
were simply informed that other generations could be playing before or after them. To determine
final payoffs, participants were attributed randomly to a generation, and individual extractions were
implemented given that randomly determined order for participants. Participants from first
generations were able to extract the desired amount, until the resource was depleted. Once the
resource was exhausted, participants from the following generations received nothing. Moreover,
participants were randomly assigned a rank in their generation. In the case where current resource
availability was not sufficient to implement all extraction choices of a given period, the rank

determined priority of extraction. Participants were not aware of their individual rank.

The gain from the extracted units were transformed into lottery tickets (one lottery ticket by
extracted unit) that allowed participants to gain one of 300 gift cards (value 10 euro). Therefore, in
this sense, monetary outcomes were incentive compatible as related to decisions: the more you
extract, the more lottery tickets you can have, so more chances to get the 10 euros card: final
monetary earnings affect decisions'!. Participants were informed that computations would be
realized after the last session of the evening, and they would be informed of their actual rank, their

earnings and their participation in the lottery. The winners of the lottery received their 10 euros gift

' please note that no show-up fees were used in this experiment, nor in the lab or the field.
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cards.

6. Results

A total of 2813 individuals participated in one of the sessions across the 11 different

participating cities. The condition to participate to the incentive system (lottery) was to answer the

four questions (local extraction, national extraction, age and gender). 2723 participants (96.8%)

gave full answers. After excluding those that were less than 10 years old, the sample consists in

2641 subjects (93.9% of the participants). 55.4% are women and the average age is 28.6 years.

Figure 1 reports the distribution of extractions across all treatments.

No recommendation
on the sustainable extraction level

Recommendation
on the sustainable extraction level

Low
recovery
rate

Sustainable
extraction
level: 1 unit

250

ELocal ONational
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150
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1 2 3

(N=745)

250
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ol 0l
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4 5
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rate
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n Ii}:
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(N=717)

4 5
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wl Wl

o Mo

0

1

2 3
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Figure 1. Number of observations by level of extraction for each treatment: low (upper graphs) and high (lower
graphs) recovery rates, and without (left graphs) and with (vight graphs) recommendation on the sustainable

extraction rate.

When the recovery rate is high (Figure 1, bottom panel), participants extract on average 2.38

units of resources (n=2644), which is lower than the socially sustainable extraction of 3 units
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(Kolmogorov Smirnov: p<0.001; Wilcoxon signed-rank test: z=-24.454, p<0.001)'2. However,
when the recovery rate is low (Figure 1, top panel), participants extract on average 2.06 units
(n=2638), which is significantly higher than the socially sustainable extraction of 1 unit
(Kolmogorov Smirnov: p<0.001; Wilcoxon signed-rank test: z=34.413, p<0.001). By comparing
the two distributions (low versus high recovery rate), we found that the extraction of the low
recovery rate resource is significantly lower than the extraction of the high recovery rate resource
(Kolmogorov-Smirnov: p<0.001; Two-sample Wilcoxon rank-sum (Mann-Whitney) test:

7=12.056, p<0.001).

We find that the extraction of resources is significantly lower at the local level (1.98) as
compared to the national level (2.47; n=2641; Wilcoxon signed-rank test: z=-23.125, p<0.001). We
further observe that at the individual level, 45.0% of individuals do not change extraction decisions
between the local and national resources (1188 out of 2641). There are two explanations of the
proportion of 45% of individuals who do not change their extraction between the local and the
national scales. The first one is purely statistical: most of those who do not vary are people who
extract the sustainable levels (1 and 3). Those levels are the same at the local and national scales.
Previous results suggest that more altruistic and cooperative participants in social dilemmas have
more stable choices when confronted to new uncertainty sources (e.g., national vs. local scale),
compared to individualistic and competitive participants (De Kwaadsteniet et al., 2006). The second
explanation of the 45% of individuals who do not change their extraction between the local and the
national levels could lie in the status quo, superposed to an early activation of the group identity,
the “we-intentionality” explained earlier. This happens, again, for those who already activated the
sustainable extraction levels. Status quo appears in many experiments in sequential decision
making. Here in the local treatment the team reasoning is activated, and some people may keep it
when required to move to the national level. As we measure effects of the local vs. national scale
not in isolation, but combined with the recovery rate and the information, the reduction in the
psychological distance from the recovery rates and information availability may overcome the
expected increase in the psychological distance when moving to the national level. Another 44.3%
of individuals (1170 out of 2641) increase their extraction level when moving from the local to the

national resource, and finally 10.7% of individuals (283 out of 2641) decrease their extraction. We

12 For each comparison, we present a parametric and a non-parametric test.
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see on the borders of the distributions in Table 1 that the extractions are higher at the national level
for the high values (4 and 5), and the opposite happens for the low values. However, the 44.3%
who increase their extraction more than compensate the status quo since overall, the difference is
significant. On the whole sample, women (2.08) extract significantly less than men (2.40;
Kolmogorov-Smirnov: p<0.001; Mann-Whitney: z=8.743, p<0.001). Men extract significantly less
at the local level than at the national level, but their reduction is significantly higher as shown in

Figure 2 (-0.53 instead of -0.44; Kolmogorov-Smirnov: p<0.01; Mann-Whitney: z=2.732, p<0.01).

0.50
W Male (n=1177)

OFemale (n=1464)

0.45
0.40
0.35
0.20
0.25
0.20

0.15

0.10
1 2

-5 -4 -3 -2 -1 0 3 4 5

Figure 2. Percentages of changes in extraction decisions from local to national resource (negative values

imply an increase in extractions at national level), by gender (all treatments)

Descriptive statistics show that extractions are lower when a recommendation about the
sustainable level of extraction is provided. Specifically, extraction levels without recommendation
are 2.28 (Low) and 2.41 (High), respectively. When a recommendation is given, these numbers
decrease to 1.77 (Low, Kolmogorov Smirnov: D=0.2234, p<0.001; Mann-Whitney test: z=11.213,
p<0.001) and 2.36 (High, Kolmogorov Smirnov: D=0.0480, p=0.097; Mann-Whitney test:
7z=0.660, p=0.5094), respectively. When the recovery rate is high, there is no significant impact of
the recommendation, because the extraction is already below the sustainable rate without

recommendation. When the recovery rate is low, in absence of the recommendation, the extraction
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levels are significantly higher than in presence of the recommendation. Hence, the recommendation

1s more effective in this treatment.

To substantiate these descriptive statistics, we present an econometric analysis in which the
extraction level is the dependent variable. We present results from multilevel linear regressions,
allowing for observations being nested by individuals (2641) which are nested in sessions (67)".
Likelihood ratio tests support the use of the three-level model (Model 1: Chi2(2)=1250.39,
p<0.001; always significant for models 2 and 3)'4. Table 3 presents the results. Model 1 of table 3
reports estimates of the treatment dummy variables alone. Model 2 of table 3 reports estimates
including the age and gender of the participant in the estimation. Model 3 of table 3 reports
estimates including interaction variables. More specifically, it distinguishes the effect of the
recommendation in treatments with high and low recovery rates, as well as the effect of the national
treatment, according to the gender and age of the participant. We compare these field results with
the lab results (from data collected in Strasbourg) at the end of the section (they are presented in

appendix B, table B1).

Model 1 Model 2 Model 3
Coefficient Standard | Coefficient Standard | Coefficient Standard
Error Error Error

National 0.490 % 1(0.021) | 0.490 | *** | (0.021) | 0.619 | *** | (0.051)
Low rate -0.333 Rk 1(0.042) | -0.325 | *** | (0.041) | -0.130 | ** (0.055)
Recommendation -0.297 *¥E% 1 (0.063) | -0.285 | *** | (0.056) | -0.068 (0.069)
Age -0.010 | *** | (0.001) |-0.007 | *** | (0.001)
Female -0.293 | *¥** 1 (0.042) |-0.334 | *** | (0.046)
Recommendation -0.437 | *** | (0.083)
*Low
Female*National 0.087 *ok (0.042)
National*Age -0.006 | *** | (0.001)

13 we present results from a linear model, since STATA assumes linearity for a larger number (6) of levels. We present
results from multilevel mixed-effects ordered logistic regression as robustness checks in the Appendix (see Table A2).
14 Four-level models were also considered including the location (city) as an additional nest. Likelihood ratio tests did
not support the use of the location as a fourth level of clustering for the three models presented in table 2.
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Constant 2281 | *** [ (0.048) |2.732 | *** | (0.064) |2.564 | *** | (0.071)
Wald chi2 (df) (3) 629.80%** (5) 737.62%%* (8) 794.18%**
N 5282 5282 5282

Table 3. Three level multilevel linear regressions predicting individual extraction levels. Including random effects

for sessions (67) and individual ID (2641) (“p < 0.1, ™ p < 0.05, ™ p < 0.01)

Model 1 replicates the descriptive statistics presented before. Specifically:

Result 1. Participants extract more units of the resource at the national level than at the local

level.

The difference in extraction levels is highly significant (p<0.001). The effect of extracting
from a national resource available to a large group is important, with a coefficient of 0.49. Thus,
individuals extract on average half a unit more (where up to five units of extraction are permitted)
when moving from a local resource to a national resource. This result is in line with the first

hypothesis.

Result 2. When the recovery rate is low, participants extract fewer units from the resource.

The impact of the low recovery rate is highly significant (p<0.001), corresponding to 0.33
units less than for the high recovery rate. This is not surprising and is consistent with the second
hypothesis. Participants do not seek to extract a predefined quantity, but rather adapt their
extraction to leave the possibility to participants from the following generations to have access to

the resource.

Result 3. Participants who received a recommendation about the sustainable extraction rate

extract less.

When the efficient extraction level is explicitly mentioned to the participants, their extraction
rate decreases by 0.29 units on average (significant at p<0.001). However, as expected, this result
is mainly driven by the treatment where the recovery rate of the resource is low (Table 3, Model

3). In this case participants reduce their extraction by 0.44 points on average. When the resource
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recovery rate is high, the recommendation has no significant effect on the extracted quantity. A
plausible reason is that the extraction rate is already below the sustainability level without the
recommendation.

Models 2 and 3 present results when additional individual characteristics are included.
Results show that older participants extract significantly less resources (p<0.001). All things being
equal, older participants also extract less resources at the national level (p<0.001). Regarding
gender, we show that women extract fewer resources on average (p<0.001). Model 3 further shows
that the increase in extraction from local to national is more important among female participants
(p<0.05), as was already suggested in Figure 2. For example, if we consider the treatment in which
the recovery rate is high and the participants do not have a recommendation, model 2 predicts that
there are 30 years between men and women for the same level of extraction (a 70-years old man
extracted 2 units at local level, as 40-years old woman; or a 20-years old woman extracted 2.2 units

at local level, as a 50-years old man).

Finally, we compare the results from the general population to those from our control sessions
under standard laboratory conditions (see Table B1 in Appendix B). Note that, as usual in lab
experiments, in ours, a younger population (students aged 19 to 35, 21 old on average as reported
in Table 1, 47% of women) participated in our sessions. We observe a large and significant resource
scale effect in the lab (i.e. National versus Local), consistent with what we observe in the general
population. The results concerning the recovery rate (Low versus High) and the provision of the
recommendation about sustainability (Recommendation versus No Recommendation) are
qualitatively similar though the coefficients do not reach significance, most likely due to a lack of
statistical power. A low rate has a significant negative impact when considering individual
characteristics. With respect to individual characteristics, we observe a significant and large effect
of being a woman, in line with the results from the general population. We observe no significant
age effect, which is not surprising given the restricted age range of the laboratory participants (ages

between 19 and 35).
Our main findings, i.e. that extraction is higher in games played on a national level (with

larger groups) rather than a local one (with smaller groups), that the recovery rate influences

extraction and that recommendations matter—are all similar to findings from earlier studies on
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games involving cooperation. As noted, earlier studies have shown that group size matters for
extraction, that social distance matters for cooperation. However, to our knowledge, none of the
previous papers examined 1) all these features combined and ii) within a large-scale experiment,
i11) with a pedagogical and popularization purpose towards a broad sample of participants, iv) by
the means of an innovative hybrid experiment. These combined elements are of crucial importance

with regard to the ability of experiments to inform decision making in everyday life.

Our results in particular validate the specific choice of our design. Unlike standard dynamic
or generation games, our design allow participants to decide on an extraction level as part of a
generation, without knowing how much was extracted previously, which mimics many real-life
situations for which no clear information is available to individuals. In a standard experiment,
participants in a later generation would extract different amounts if they observed that previous
generations had extracted little vs. a lot. Our design makes all participants blind to the history at
their generation, creating a hybrid between a one-shot and a dynamic game. This allows
participants to reveal their intrinsic preferences for the extraction and behave as in real life. Our
results are coherent with those reported in Ajdukovic et al. (2019), in which our design was partly

reproduced several years later.

Result 1 confirms that as group size and social distance increase, extraction levels move in
the same direction. This finding supports Olson (1965)’s conjecture as well the evidence of
experimental social dilemmas (Brewer and Kramer, 1986; Bohnet and Frey, 1999; Boone et al.,
2008). Although this result was expected for a social dilemma involving rivalry, we also found the
pedagogical environment in which the experiment took place does not prevent such group size
effect. This is however positive, in the sense that the potential selection of intrinsically motivated
individuals attending a scientific event does not seem to interfere with the revelation of their
preferences, but also casts doubt whether pedagogical environments can foster more cooperation

through shared identities with other remote participants.
Similarly, our Result 2 reveals that participants abstain from higher extraction levels when

the recovery rate is low. This finding contradicts the previous evidence reported by Fischer et al.

(2004). In their intergenerational common pool resource game, although some restraint is observed,
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they do not find differences in extraction levels between having a high or a low resource’s growth
rate, and a lack of cooperation is accentuated when participants are aware of the intergenerational
link in the condition with low recovery rate. Hence, the participants in our experiment seem to be
more aware of the different generations in our setting. We speculate that, as the differences in
recovery rates are connected to physical properties of the resource (i.e., fish and trees), the
pedagogical environment is more useful in this case to create awareness and leave resources for

upcoming generations.

However, one important point to be discussed is the fact that participants do extract less in
the low recovery rate case, while still extracting in this same case more than the sustainable level.
This result is not, on the one side, attributed to a focal point bias. On the other side, this result can
be attributed to a psychological distance bias. Indeed, in our design, participants could extract
between 0 and 5 units. This gives a strategy range of 6 points with no clear middle focal point. This
strategy space was selected on purpose, as to be sure that participants will not be attracted to a focal
point (as demonstrated for Likert scales, for example). In the previous literature, there is no
evidence that such a strategy space would induce any focal point attraction. Moreover, we do have
significant differences between treatments and impact of the treatment variation, which pushes us
to believe there is no focal point bias here. What is proved in the previous literature is, on the
contrary, that 0 and 5 could constitute focal attraction points. In Hauser and al. (2014) for instance,
in a quite close context to our design, it is shown that an intergenerational common resource is
almost always immediately destroyed by anonymous individuals, even when they are informed that
other individuals depend on its protection (the attraction of extracting everything possible, here 5).
This does not happen in our design, which proves that our treatment variation worked and that
individuals are sensitive to the size of the group, the local vs. the national scale of the resource and
the recovery rate. However, it is indeed puzzling to see that when the recovery rate is lower, they
extract less than when the recovery rate is higher, while both extractions are included in the interval
[1,3] formed by the two sustainable levels. Does this make them less cooperative?!® One

counterargument could explain this behavior: the low recovery rate makes reference to a tree: not

15 Extractions without recommendation: Fish: 83.96% extract 0 to 3 units, the recovery rate; Tree: 31.14% extract 0
to 1 units, the recovery rate; With recommendation: Fish: 88.76% extract 0 to 3 units, the recovery rate; Tree: 53.48%
extract 0 to 1 units, the recovery rate.
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only the recovery rate is lower, but also the actual regrow is slower. This may induce people to
increase the psychological distance between them and the consequences of their action: I can cut a
tree now, but it is likely it will not grow during my generation, and also, during my generation, I
will not see the negative impact of my action. This increased psychological distance can push
individuals to increase their extraction as they feel less connected to the dilemma: the abstract
nature of long-term environmental consequences situated farther in the future increase the
psychological distance, individuals feel more indifferent to events perceived as "farther away"
(Trope and Liberman, 2018). The other explanation is purely statistical: at the inspection of Table
1 you can notice that there the first two modes overall are not around 2 and 3 for the low recovery
cases; the modes are at 1, with the recommendation, and 1 is the second most chosen value even in
the absence of recommendation. Moreover, there is heterogeneity in the data hence the average,

and it doesn’t correspond to a focal point.

Finally, our Result 3 confirms that participants tend to follow the recommendations, leading
to lower extraction levels. This finding goes in with line with existing results from linear public
goods games (Chaudhuri et al., 2006; Chaudhuri and Paichayontvijit, 2017), while goes against the
results from non-linear common pool resource games (Mantilla, 2015). Building again the
connection with the pedagogical environment, it is plausible that our setting favored the use of

recommendations as a coordination device yielding better social outcomes.

7. Discussion and conclusion

The experiment we developed in this paper focuses on individual extraction behaviors in the
context of a common pool resource available at local and national level. Our design has several
particularities. The experimental sessions were carried out simultaneously in 11 French cities, thus
allowing us to form groups of participants at the local and national levels. This change in scale
(local versus national) induces both a change in the number of participants sharing the same
resource, as well as a variation in the geographic proximity of the participants sharing the resource.
While the experimental literature has previously studied the effect of the size of a common pool

and of social distance to other group members separately, the two dimensions have not yet been
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studied in combination. However, comparing local and national common pool resources problems

implies a simultaneous and realistic variation of the two dimensions.

In our experiment, participants were split into different generations, which had access to a
common pool resource. National groups were randomly composed of participants from all the cities
in which the experiment was implemented, while local groups involved only participants from the
same city. When making their choice, participants did not know which generation they belonged
to. This design twist allowed us, among other things, to introduce dynamics in a one-shot game. In
addition, depending on the treatment, participants had access to a resource with a high or a low

reproduction rate, as well as to a recommendation about the sustainable level of extraction.

We find that the participants choose to extract a significantly higher quantity of resource at
the national level than at the local level. This is true for all participants and is even more significant
for women. This is in line with previous results showing that women are more sensitive to local
environmental problems (Blocker and Eckberg, 1989; Mohai, 1992). Our results also show that,
depending on the recovery rates, the recommendation regarding the sustainable level of extraction
might or might not influence extraction. In our setting, extractions were only reduced when the
recovery rate of the resource was low, but do not reach the recommendation level (the commons
tragedy is just slowed down). When the recovery rate is high, there is no effect of the
recommendation because the extraction is already under the sustainable level even in the absence

of a recommendation.

If replicated and confirmed, these results have potentially important implications in terms of
environmental public policies. Our results suggest that environmental policies involving common
pool resources would have a greater impact by being divided at smaller scales rather than being
defined at a global scale. For example, the use of Territorial Use Rights Fisheries -TURFS, dividing
larger fishing areas into smaller units, as to ease collective decision-making among fishermen, have
shown to improve the management of common resources in Japan (Cancino et al., 2007; Uchida
and Makino, 2008). Our results also show that precise scientific data on the availability of a
resource will only have a significant effect if the recovery rate of the resource is relatively low.

This result potentially calls into question the effectiveness of communication campaigns aimed at
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limiting the consumption of resources (e.g. water), which are currently still available in large

quantities, but whose availability remains uncertain in the future.

Naturally, our study also has several limitations. Although the design of this experiment
allowed us to collect a large amount of data on people aged 10 to 91, the people who took part in
this experiment are mostly city dwellers who are curious about academic research. It is therefore
possible that the participants to this experiment have a more developed knowledge of
environmental problems and an ecological awareness than the average population. However, the
European Researchers’ Night is known to attract people from many socio-demographic clusters,
and it is not considered as an elite intellectual gathering, but as a popular and diverse event.
Furthermore, due to the nature of our experiment and the diverse population that participates in the
European Researcher’s Night, we opted for a framed experiment, in which resources were
described as fish and trees. We believe it would be interesting to replicate this study using a neutral
context in which the nature of the resource is not specified, in order to check if the framing we used

had an impact on the choice of participants.

The realization of this experiment allowed us, in addition to the classical academic part, to
immerse ourselves in an experiment of scientific popularization. This allowed us to make the
transition from the production of experimental data to the description of this process. This
transition implies taking into account Collins' (1985) criticism that this is only possible when,
explicitly, the distinction can be made between a "good" and a "bad" experiment. This distinction
must be credible and internalized both by researchers, in the construction of the design, but also by
the public, who must understand our choices. In experimental economics, several norms and
practices unanimously accepted by the community exist: the rule of no-deception, the existence of
incentives, the common knowledge of instructions, etc. This facilitates the task in terms of sharing
and explaining the procedures but forces us to make choices. The exercise was situated at the
crossroads of multiple ambitions (to build a valid design, to collect scientifically usable data, to
popularize the method, to empower the public, etc.) and of logistical, methodological, and
institutional constraints. We have therefore undertaken efforts to explain how we reconciled them
and made choices. Our purpose was educative (yet not instructive), in the sense that we confronted

individuals with a social dilemma. Therefore, we did not test per se that people are learning,
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however, there are numerous results as reported in Loheac et al. 2017 or Eber et Willinger (2012)

that people are learning while they participate into experiments and debriefs.

Beyond this popularization effort, this experiment allowed us, on the one hand, to question
the relative importance of the principles of experimental economics: should we privilege, if choices
are to be made, the neutrality of the context, the monetary incentives, the control, the non-deception
principle? Indeed, Guala (2005) specifies that experimental knowledge is constructed, and that it
is the result of rules and conventions that must be reproduced, regardless of the experimental
setting. For example, Friedman and Sunder (1994) state that experimental economics uses data
created under controlled conditions. Control is thus one of the strong constraints to be fulfilled
when the laboratory is moved to a scientific mediation event. With a clever design, we managed to
keep all these principles in our design, and only relaxed the neutrality of the context, without
introducing an experimental demand bias (because the situation evoked corresponds to a situation
very close to real decision making). On the other hand, this design was not only a source of
constraints, but also of opportunities. Indeed, we were able to explore a generational protocol that
was not easily achievable in the laboratory, a situation of uncertainty about the place of the
individual within a generation and of this generation over time, as well as the real distinction by
city and by local-national resource. Finally, we were able to collect a record number of data (more

than 2700 participants) in a few hours.

In addition, our experiment emphasizes that, in a context of scarce resources, the examination
of the potential offered by the mobilization of the "behavioral capital" of individuals can be an
effective tool to improve the understanding of the resistance of individuals to change, particularly
in order to promote the ecological transition. We have introduced examples of behavioral levers
that can be activated to overcome this resistance and lead to sustainable behavioral changes. For
this, we have taken up the definition of environmental use and preservation from Milfont and
Duckitt (2010), according to which "environmental preservation expresses the general belief that
priority should be given to protecting nature and the diversity of animal species in their natural
state, and preserving them from human use and alteration", while using the environment expresses
"the general belief that it is normal, appropriate and necessary for nature, and all natural phenomena

and species to be used and altered to meet human objectives." This allowed us to discuss eco-
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behavior with the audience, to exchange about collective and personal interests, a "reasonable"
exploitation of the environment. The sustainability of resources must be ensured in the long term,
while by overexploiting the environment, the individual "not only diminishes the opportunities for
other individuals to obtain a reasonable share of resources, but also impacts the capacity of the
environment to regenerate itself over the long term" (Adjukovic, 2015), and thus impinges on the
ability of future generations to draw down resources.

Finally, we discussed with participants the exploitation dilemma: while many resources are
common pools, no user can be deprived of their use, even if abused (e.g. wildlife, water resources,
clean air, etc.). This leads to the "tragedy of the commons" where human behavior is driven by the
maximization of individual gains and not by the desire to achieve a socially optimal solution. While
surveys confirm a widespread desire among the population to care for such resources, increasingly
alarming empirical shows overexploitation, some to a point of no return. We also highlighted the
gap between pro-environmental attitudes and real behavior, and explained that experimental
economics allows, through incentivized games, to differentiate between what people report and

what they do and thus avoid this reporting bias.
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Appendix A

Poissons sans information - PSI Arbres sans information - ASI
9 s = e =
10 Vous étes un pécheur Vous étes un biicheron
11 Et vous pouvez pécher dans deux lieux différents : Et vous pouvez couper des arbres dans deux lieux différents :
12 Un lac auquel seuls les 10 pécheurs de La mer a laquelle les 100 pécheurs Un bois auquel seuls les 10 biicherons La forét a laquelle les 100 biicherons
1 3 votre ville ont accés, du pays ont accés, de votre ville ont accés, du pays ont accés,
14 a chaque génération, a chaque génération. & chaque génération. i chaque génération.
a ch énérati a ch énérati h; ti h tio)
15 A chaque génération, un nombre fixe de pécheurs ont accés au lac et 4 la mer. 11 y a des A chaque génération, un nombre fixe de biicherons a accés au bois et 4 la forét. Il y a des
générations avant vous et aprés vous. La génération a laquelle vous appartenez sera tirée au générations avant vous et aprés vous. La génération a laquelle vous appartenez sera tirée au
16 sort aprés la fin de la Grande Expérience. sort aprés la fin de la Grande Expérience.
17 Le stock mitial de poissons est fixé au début de la Grande Expérience. A chaque génération, Le stock initial d’arbres est fixé au début de la Grande Expérience. A chaque génération,
18 chaque pécheur peut pécher entre 0 et 5 poissons dans chacun des deux lieux. Les poissons chaque biicheron peut couper entre 0 et 5 arbres dans chacun des deux licux. Les arbres
19 restants vont se reproduire et leur population augmente de 15% pour la génération suivante. restants vont se reproduire et leur popul g de 5% pour la génération suivante.
20 ENTOUREZ et/ou COCHEZ LE NOMBRE DE POISSONS QUE VOUS SOUHAITEZ ENTOUREZ et/ou COCHEZ LE NOMBRE D’ARBRES QUE VOUS SOUHAITEZ
o1 PECHER DANS LE LAC ainsi QUE DANS LA MER COUPER DANS LE BOIS ainsi QUE DANS LA FORET
22 LAC MER BOIS FORET
23 ; Stock Enilial 1230 pt?is?ons- ] Stock Enilial : 2300 Itni.ssorfs [ Stock initial : 230 arbres | Stock initial zjooﬁ-ﬁ,-ﬁif
Nombre de pécheurs Par genera'non : 10} Nombre de pécheurs p_m- genera?mn : 100 Nombre de biicherons par génération : 10 | Nombre de biicherons par génération : 100
24 Taux de rep!'m'im'l_lon des poissons Taux de rep{'mviun_mn des poissons Taux de reproduction des arbres Taux de reproduction des arbres
par génération : 15% par génération : 15% par génération : 5% par génération : 5%
- B B :
il A e ) LT
27 0 s =
31 0ol 1 2345 ol1]2]3]4]5s o1 J2]a3aJa[slo]1[2]3[a]s
32 Afin de recevoir vos gains en cas de succés i la loterie ASKS8 TECEVEIL, Vo6 EARY. CHLCRT 06 sucols & 1A oterie,
3 7 # 5 5 > merci de répondre aux questions suivantes:
merci de répondre aux q suivantes: T
33 Age: Age:
; 5 Sexe : Féminin O Masculin O | Sexe: Féminin O Masculin O
Téléphone ou adresse email : | Téléphone ou adresse email :
36 Souhaitez-vous recevoir des invitations a ouin NonO Soul'm.itel.-\.'t:lu‘s ISSRVEN. d“ i“‘“_":ﬁ"s' & o OuiO Non O
37 participer & d’autres expériences a I’avenir ? ) PArticiper 3 ¢: Autres expiriences N1 AVeRIT.?
38
39
10l115
471 . . .
s 21 116 Main elements of the instructions
431117 Trees without information
44
451118 You are a lumberjack. You can cut trees in two different locations: In a wood, for which only

jsl 119 10 lumberjacks of your city have access to, in each generation; In the huge forest, for which 100
331 120 lumberjacks of the country have access to, in each generation.

221 121 Each generation, a fixed number of lumberjacks have access to the wood and to the forest.
ggl 122 Some generations are preceding you and some other are following you. The generation to which

541123  you belong to will be randomly determined at the end of the Great Experiment.
55

561124 The initial stock of trees is set at the beginning of the Great Experiment. In each generation
57
581125  each lumberjack can cut between 0 and 5 trees in each of the locations. The remaining trees will

2(9)1 126  breed and increase their population by 5% for the next generation.

61
62
63
iy 39
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Circle and/or tick the number of trees that you want to cut in the wood and in the forest.

Wood: initial stock: 230 trees, number of lumberjacks per generation: 100, recovery rate of

trees per generation: 5%

Forest: initial stock: 2300 trees, number of lumberjacks per generation: 10, recovery rate of

trees per generation: 5%

In order to get your prize in case of success in the lottery, please answer the following

questions.

Timeline of experiment

1 Welcome participants with distribution of simplified instructions, decision sheets and
pencils

2 Reading and careful explanation of the instructions presenting the context and the roles of
the participants

3 Explanation of the generation principle

4 Description of the stocks available at the start of the experiment

5 Description of the decisions to be taken

6 Explanation of the reproduction of resources from one generation to the next

7 Information on the sustainability rate

8 Description and explanation of incentives

9 Decision making by participants, post-experimental questionnaire and collection of
decision sheets

10 Information to participants on payments collection

11 Exchange with researchers about the experimental method, the experiment, the tragedy of
the commons, the economic predictions (without presenting the expected results of the
experiment)

12 Evacuation of the room
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Appendix B: additional tables:

Table B1: Three level multilevel linear regressions predicting individual extraction levels for

control participants (Strasbourg). Including random effects for session (4) and individual (200)

Model 1 Model 2 Model 3
Coef. S.E. Coef. S.E. Coef. S.E.

National 0.635 | *** | (0.078) (0.635 | *** (0.078) 1.627 (0.947)
Low rate -0.250 (0.171) | -0.349 | ** (0.168) | -0.437 (0.227)
Recommendation -0.283 (0.172) | -0.185 (0.176) | -0.280 (0.238)
Age -0.037 (0.048) | -0.018 (0.053)
Female -0.605 | *** (0.170) | -0.555 | *** (0.187)
Recommendation*Low 0.198 (0.336)
Female*National -0.102 (0.156)
National*Age -0.043 (0.043)
Constant 2.546 | *** | (0.148) 3.645 | *¥** (1.053) 3.259 | *** (1.169)
Wald chi2 (df) (3) 70.86*** (5) 84.03*** (8) 86.24***

N 400 400 400

*: p<0.1 ; **: p<0.05 ; ***: p<0.01

Table B2: Three level mixed-effects ordered logistic regression predicting individual extraction

levels. Including random effects for session (67) and individual (2641)

Model 1 Model 2 Model 3
Coef. S.E. Coef. S.E. Coef. S.E.

National 1.327 | ¥** | (0.060) 1.327 | *** (0.060) 1.594 | *** | (0.139)
Low rate -1.041 | *** | (0.118) | -1.018 | *** (0.116) | -0.415 | *** | (0.154)
Recommendation -0.836 | *** | (0.171) | -0.801 | *** (0.153) | -0.133 (0.191)
Age -0.027 | *** (0.004) | -0.020 | *** | (0.004)
Female -0.767 | *** (0.117) | -0.911 | *** | (0.130)
Recommendation*Low -1.369 | *** (0.232)
Female*National 0.298 | *** | (0.111)
National*Age -0.014 | *** | (0.003)
Wald chi2 (df) (3) 550.87*** (5) 613.50%** (8) 652.47***

N 5282 5282 5282

*:p<0.1; **: p<0.05 ; ***: p<0.01
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