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Common pool resource experiments in the laboratory and the field have provided insights that have
contrasted to those derived from conventional non-cooperative game theory. Contrary to predictions from
non-cooperative game theory, participants are sometimes willing to restrain voluntarily from over extracting
resources and use costly punishment to sanction other participants. Something as simple as face-to-face
communication has been shown to increase average earnings significantly. In the next generation of
experiments, both in the laboratory and in the field, we need to extract more information that provides insight
concerning why people make the decisions they make. More information is needed concerning attributes of
individuals as well as the social and social–ecological context in which they interact that may give rise to such
deviations from theoretical predictions. In the process of extracting more information from participants and
the contexts in which they interact, we face several methodological and ethical challenges which we address
in this paper.

© 2011 Elsevier B.V. All rights reserved.

1. Introduction

Collective action problems facing groups who jointly harvest from
a common-pool resource such as a fishing ground, pasture, forest, or
water system are difficult to solve. In such common-pool resource
dilemmas, the incentives are such that each individual would be
better off if everyone else cooperated and they could “free ride” and
obtain benefits from the resource without any sacrifice. The outcome
predicted by non-cooperative game theory for such a situations is a
Nash equilibrium in which no one cooperates. Hardin's (1968)
influential article on the tragedy of the commonswaswidely accepted
due both to its consistency with game theoretical predictions and
because of well-known incidents of overharvesting of fishery and
forest resources.

Perhaps because of the high profile of whaling and the collapse of
some large fisheries in the 1970's (e.g. Peruvian anchovy fishery in
1972), the problem of commons dilemmas has been most extensively
studied in the context of fisheries. Much of this work early on was
theoretical and relied on the simple Gordon–Schaefer fishery model
(Gordon, 1954). This work has since been extended in many
directions but has often focused on the nature of institutional
responses to the problem in terms of some sort of tax or definition
of property rights, in theory (e.g. Smith, 1969; Clark, 1973, 1990; Clark
et al., 1979). Although it generated many important general insights,
it is not surprising that management efforts based on this work were
often unsuccessful as the underlying models were stick-figures of real
situations (Clark, 2006).

During the last 30 years, extensive field studies have uncovered
many counter examples of long-lasting social–ecological systems
where resource users have developed institutional arrangements
without the external imposition of private or state ownership or the
use of taxes as suggested by these simple models (e.g. NRC, 1986;
Ostrom et al., 2002; Dietz et al., 2003). Many variables in the field
potentially affect when and how resource users themselves overcome
strong incentives to act in their short-term material interests and
ignore the long-term benefits that they and others would obtain from
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cooperation. A robust finding across many studies, for example, is the
importance of users monitoring one another (Gibson et al., 2005;
Hayes, 2006; Ostrom and Nagendra, 2006; Coleman, 2009). Further,
the mounting intensity with which humans are impacting many
common-pool resources highlights the need to put some flesh on the
stick figure models that have long dominated resource management
policy and to reconcile the conflict between the simple theory and the
complexity of empirical examples. This has led to the development
and use of new methods to study the commons including a broad
range of experimental techniques (Poteete et al., 2010).

One specific area of experimental enquiry surrounds understanding
what individuals actually do in common-pool resource management
situations: how they process information, how they make decisions,
and how sensitive these activities are to subtle changes in context or in
incentive structures. Experimental study of the commons started in
social-psychology (e.g. Stern, 1976; Dawes et al., 1977), and in recent
years has been a topic of investigation in behavioral economics (e.g.
Ostrom et al., 1994). However, in order to meet rigorous requirements
for experimental validity, these experiments typically have been
extremely simple, designed to test very simple models of human
behavior based on rational choice theory. After hundreds of economics
experiments, some are beginning to call into question the value of such
narrowly defined experiments that rely heavily on the presumption
that participants think like economists in such experimental contexts
(Smith, 2010). There is mixed evidence for the external validity of
experimental studies: behavior in the experiments sometimes does not
match observed behavior outside the experiment (Gurven and
Winking, 2008), and sometimes it does (Rustagi et al., 2010).

Much of the work presented in this issue has to do with the
importance of the micro-situational variables and the broader context
based on the theoretical framework proposed by Poteete et al. (2010).
Due to space limitations, here we provide only a brief description of
the framework. For a more comprehensive discussion we refer the
reader to chapter 9 in Poteete et al. (2010). At the broadest level, the
framework includes learning and norm-adopting (in contrast to
selfish rational) individuals. The decisions made by these individuals
are affected by micro-situational variables and the broader context
(Fig. 1). Examples of micro-situational variables include group size,
communication, heterogeneity among participants, reputation, and
time horizons. For example we know that an increase in group size
typically makes collective action more difficult while the possibility of
communication increases the potential for successful collective action.
Knowledge is lacking regarding how these variables interact in
different contexts. That is why experiments may provide the proper
tool to test the impact of these micro-situational variables. Examples
of broader context are policies at higher levels of organization,
resource dynamics, and geography. Because of differences in broader
contextual variables, field experiments are needed to test whether
people in different contexts differ in the decisions they make.

To further the development of a broader framework for collective
action and the commonswe need to collect diverse sets of information

in addition to decisions made and basic demographic information.
This article pulls together what we have learned through a series
experiments and the new challenges they have highlighted as we
move into the future. Addressing the challenges of how to derive
additional information such as social structure, mental models,
beliefs, and trust relationships is the focus of the following sections.

In what follows, we first discuss different types of experiments
that have been conducted as part of the work presented in this special
issue and relate them to past experimental work. This is followed by a
discussion of how to extract information concerning the individual
behavior of participants and the decision-making context. Given the
increasing use of these tools in the field, we also address the ethical
issues involved. We conclude by synthesizing the insights derived
from past work and challenges that lie ahead.

2. Types of Experiments

In this special issue various articles present results of studies that
use a variety of experimental methods, from experiments with
undergraduate students in a laboratory to rural villagers in Namibia,
South Africa, Thailand, and Colombia. Each type of experiment has its
own challenges, strengths and weaknesses. Harrison and List (2004)
present a taxonomy of experiments by distinguishing six factors: the
nature of the participant pool, the nature of the information that the
participants bring to the task, the nature of the commodity, the nature
of the task or trading rules applied, the nature of the stakes, and the
nature of the environment in which the participant operates
(Harrison and List, 2004; p. 1012). They define a conventional

laboratory experiment as one that uses students as the participant
pool and employs an abstract framing and an imposed set of rules. The
artefactual field experiment differs from the conventional laboratory
experiment in that it has a nonstandard participant pool, but still uses
an abstract framing and an imposed set of rules. The framed field

experiment differs from the artefactual field experiment by changing
the nature of the commodity, say from monetary incentives to actual
goods, or changing the information participants can use, for example,
by doing trading experiments with experienced traders. In the natural
field experiment participants do not know that they are in an
experiment and participants naturally undertake the tasks of the
experiment.

The laboratory experiment is a very controlled setting where
outcomes of decisions can be measured precisely. But it is also an
artificial context created by the experimenterwhichmay affect theway
participants make decisions. As Vernon Smith (2010) suggests, it is
likely that participants do not make decisions in economic experiments
the way economists do and therefore researchers need to be careful in
interpreting the results of such experiments. This also calls into
question what we expect to learn from such experiments. Is it an
attempt to verify certain axioms about human behavior? If so, Smith
suggests the prospects are slim. If we are happy to identify relationships
between patterns of human behavior and potential biological, social,
technological, and other contextual determinants of that behavior, then
experiments provide fertile ground. When we relax experimental
constraints and allow for different participant populations and more
natural tasks, a better understanding of the background of the
participants vis à vis the context of the experimental setting becomes
very important for the interpretation of the results. By comparing the
outcomes of experiments across such characteristics of the participants,
we can begin to get at the complex interactions between participants
and contextual variables in commons dilemmas. As such, experiments
are increasingly combined with other methods to generate better
information regarding the micro-situational variables that affect
decision making and about the broader context in which the
experimental task occurs.

Recently, we have seen an increasing use of artefactual and framed
field experiments in combination with conventional laboratory

Fig. 1. Based on behavioral theory, cooperation in commons dilemmas is dependent on
individual learning and norms, as well as the micro-situational variables and broader
context.
Based on Poteete et al. (2010).

2 J.M. Anderies et al. / Ecological Economics xxx (2011) xxx–xxx

Please cite this article as: Anderies, J.M., et al.,The challenge of understanding decisions in experimental studies of common pool resource
governance, Ecol. Econ. (2011), doi:10.1016/j.ecolecon.2011.01.011



experiments. We are not aware of natural field experiments on
common pool resource dilemmas. Before we discuss the challenges of
combining different types of experiments, we present some lessons
learned from the early years of commons experiments.

3. Common Pool Resource Experiments

In a typical experiment, the experimenter creates an environment
in which a number of participants make decisions in a controlled
setting. The rules (institutional arrangements) of the experiment
define the payoff structure, the information participants have, and
who belongs to which group. Participants voluntarily consent to take
part in an experiment prior its initiation. They receive instructions on
the possible actions about which they can make decisions and
possible outcomes that depend on the decisions of all participants in
the experiment. Decisions are made in private by writing information
on a paper form or entering it on a computer. Salient incentives are
provided in terms of monetary returns, or other relevant rewards,
depending on the decisions made.2

Influential CPR experiments were performed by Ostrom et al.
(1994)3 who started with a static, baseline situation that is as simple
as could be specified without losing crucial aspects of the problems
that real resource harvesters face. A quadratic production function
was used for the resource itself—the payoff that one participant could
obtain was similar to the theoretical function specified by Gordon
(1954) for bionomic equilibrium. Much earlier experiments on
cooperation and the voluntary provision of public goods had been
conducted over the previous decades in the lab (Ledyard, 1995) but
these were based on a pure public good problem whereas the CPR
experiments mentioned here incorporate the non-linearity and
rivalry or subtractability issues that are crucial to commons problems.
The experiments were formulated in the following way. The initial
resource endowment of each participant consisted of a given set of
tokens that the participant allocates between two markets: Market 1,
which had a fixed return; and Market 2, which functioned as a
common-pool resource that was non-excludable and rival, and had a
return determined in part by the actions of the other participants in
the experiment. Each participant could choose to invest a portion of
their endowment in the common-pool resource Market 2 (e.g. invest
time in fishing), and the remaining portion was then invested in
Market 1. The participants received aggregated information on the
decisions of others.

Participants from student participant pools in baseline experiments
substantially overinvested in Market 2 as predicted by theory. In a
repeated game, at the aggregate level, the groups approach the Nash
equilibrium or apply harvest efforts of even more than the Nash
equilibrium. When participants are allowed to talk about the experi-
ment face-to-face under a non-binding setting of open talk (cheap talk),
the harvesting effort declines toward the cooperative equilibrium (see
Ostrom and Walker, 1991; Sally, 1995; Balliet, 2010; Ahn et al. this
volume). These findings hold even if there is heterogeneity among the
participants in their initial endowment (Hackett et al., 1994).

In experiments where participants were allowed to reduce the
earnings of others at a cost to themselves (costly punishment),
Ostrom et al. (1992) found that participants use costly punishment
but, as would be expected, this leads to lower net average returns.
When groups could choose whether to use costly punishment or not,
the earnings increased when costly punishment was chosen, but the
number of actual punishment events was low. Cardenas (2000a) used

a hand-run variation of the original design of the CPR experiments,
changed the choice variable in the instructions to the number of
months a year spent in extraction from the common-pool resource
(firewood), and ran the experiments in rural villages in Colombia with
actual users of local forests. Although the basic results of Ostrom et al.
(1994) were replicated, the results were more variable. For example,
Cardenas found that “social distance and group inequality based on
the economic wealth of the people in the group seemed to constrain
the effectiveness of communication for this same sample of groups”
(Cardenas, 2003). Cardenas et al. (2000) found that in these same
experiments where the optimal rule was imposed and modestly
enforced, the performance was lower than experiments where
participants were allowed to have face-to-face communication. The
phenomenon that people cooperate less in a situation with imposed
regulation compared to one in which the same regulation was chosen
by the group is called the crowding-out effect of voluntary behavior.
This design was later tested by increasing the probability of being
caught by the regulator and the possibility of voting on the
enforcement of monitoring and sanctioning by an external regulator.
This led to a finding that stricter enforcement could lead to results similar
to those under self-governing through face-to-face communication
(Rodríguez-Sickert et al., 2008). Vollan (2008) conducted a framed field
experiment inNamibia and SouthAfrica and found that the crowding-out
effect depended on three factors: how controlling versus supportive was
the external intervention, the level of trust within a social group, and the
level of self-determination within the group.4 Other cases of crowding-
out are reported by Barr (2001), Velez et al. (2010) and Lopez et al.
(forthcoming). In all these papers there is a complementarity between
different types of community enforcement systems which can reinforce
one another. However, Castillo and Saysel (2005) report experimental
results with fishermen on a Colombian Caribbean island where external
regulation triggers better cooperation levels as compared to the baseline
case without external regulation.

A more recent development is the focus on ecological dynamics.
Traditional experiments use abstract resource dilemmas without
dynamics and space. In fact, in each round participants experience the
same commons dilemma. Based on insights from dynamic decision
making (Brehmer, 1992), new experiments have been developed that
explicitly include dynamics of ecological systems (Janssen et al.,
2010). These experiments show that inclusion of temporal and spatial
dynamics suggests that costly punishment has no positive effect if it is
not combined with communication in contrast to earlier experiments
with common pool resource and public good experiments (Ostrom
et al., 1994; Fehr and Gächter, 2000). Field experiments with more
relevant ecological dynamics provide mixed results (Cardenas et al.,
forthcoming). On the one hand, we find that participants make
decisions that reflect their experience with the actual resource
(Castillo et al. this volume). On the other hand, ecological dynamics
can provide incentive structures that lead to similar results with
students and rural villagers (Janssen et al. this volume).

Overall, these experiments on CPRs have shown that many
predictions of the conventional theory of collective action do not
hold; more cooperation occurs than predicted, “cheap talk” increases
cooperation, and participants engage in sanctioning free riders (e.g.
Ostrom et al., 1992). Experiments have also established that there is
motivational heterogeneity in investment or contribution decisions as
well as sanctioning decisions.

2 The experiments discussed in the paper typically involve a sample of participants,
use no deception, and provide monetary incentives. Commons experiments are also an
area of investigation in social-psychology, but they use deception. Typically
participants are told they are in a group experiment while they are experiencing a
prescribed scenario, and they do often not derive rewards based on their actions. To
avoid confusion we restrict our discussion to actual group experiments.

3 For resource experiments in psychology see Dawes (1980).

4 Vollan (2008) tested the influence of penalties vs. rewards where the reward was
framed as a supportive drought relief scheme but only penalty lead to the crowding-
out effect. Participants could vote for their preferred rule (penalty, reward, and
communication). The crowding-out effect for penalty only occurred when 2 out of 5
people voted for penalty and when it was played in the region where trust was about
50% higher (Namibia vs. Namaqualand). In Prediger et al. (this issue) the same cross
country setup is further explored to highlight how underlying norms and ecological
characteristics influence experimental results.
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4. Measuring Micro-Situational Variables and the Broader Context

Using Experimental Methods

4.1. Surveys and Individual Level Attributes

The actions of participants in experimental situations do not
directly reveal personal characteristics or motivations. To avoid
interpretations based on subjective assumptions, instruments that
can be used to uncover determinants and processes that lead to
observed actions are needed. Econometric analysis of observed
behavior tomeasure social influence has analytical problems (Durlauf,
2002). The most commonmethod of gathering data on an individual's
attributes and beliefs is simply to ask them. Survey data are commonly
used in social science research, the methodology is vigorously
discussed (e.g., Hutchinson, 2004), and there is now a large literature
regarding how to design and test questionnaires (e.g. Saris and
Gallhofer, 2007; Sudman et al., 2004). Within common-pool resource
experiments, one can (1) ask the participants about factors that might
affect their decisions like socio-demographic information, experience
with similar tasks, trust in others, perceived social pressure, a feeling
of ‘group identity’, social status, etc. (2) ask the participants to
articulate their goals or rules they follow or expect the others to follow
in the experiment, (3) ask participants about their expectations
concerning how other participants will act, how the resource will
develop, or what the consequences of their decisions might look like,
or (4) let the participants explain and evaluate their decisions. Such
information helps researchers to better understandwhy experimental
participants decide or act the way they are observed to act.

Questionnaire items are constructed starting with the answers, i.e.
the information that shall be gathered. Different types of answers are
common: (1) Open-ended questions allow any answer and minimize
reactivity. However, answering open-ended questions is time-
consuming and the information provided is often unsatisfying due
to a lack of guidance. Thus, open-ended questions are typically
avoided and are used only for explorative purposes; (2) While, in
open-ended questions, the categories of the answers are determined
after the data is gathered, in multiple-choice questions, these
categories are defined beforehand. Thus, answering the questions
and analyzing the results are both easier but designing such
questionnaires is more difficult since all relevant response categories
must be covered and the response options must give good guidance
without biasing the data; (3) Numeric responses and psychometric
scales are the most common form for items in psychological research.
Scales allow the participants to mark a value between two extremes
(e.g. ‘do not trust at all’ and ‘trust completely’). Thus, for example, it
can be assessed how much a person trusts others instead of only
whether or not he or she trusts others; and (4) More complex
response formats allow the gathering of comprehensive data
structures such as strategies used to tackle a problem. However,
such items are laborious to design, answer and analyze and require
extensive introductions. For methodological reasons (test of reliabil-
ity, to reduce noise and biases, etc.), the same information should be
gathered with a number of items.

In experimental research, asking participants questions might also
be criticized on three counts: (1) the quality of the data so gathered,
(2) biasing effects of surveys on the experiment and vice versa, and
(3) practical issues. The first issue has been investigated quite
thoroughly (see e.g. Krosnick, 1999). Many studies have shown
possible design flaws (e.g., suggestive questions or answering
options) or certain response tendencies (e.g. a preference for positive
answers). The biggest challenge is to make the respondent answer the
same question the researcher has in mind without inducing a
particular answer to that question. People often do not answer
questions literally but, rather, try to fill the inferred knowledge gap of
the inquirer, i.e. try to guess what the questioner really wants to
know. This inference is made based on the question, the answering

options, other questionnaire items, and any other information
available in the situation. If the respondent cannot determine what
information is being asked for or does not have an opinion on or
knowledge of the subject in question, the quality of the data gathered
will obviously be poor. Also, when sensitive subjects are touched
upon, responses might be biased towards socially desirable answers.
Although such problems limit what information can be gathered using
questionnaires, a well-designed questionnaire allows the gathering of
fairly accurate data and countless studies have generated valuable
results from surveys.

The second issue, biasing effects of surveys on experiments and
vice versa, has not, to our knowledge, been investigated explicitly.
Research on priming and framing (e.g. Higgins, 1996) suggests that
effects on actions should appear only if the questions are asked shortly
(seconds or minutes) before the decisions are made. For example,
questions on economic considerations and beliefs might lead to more
‘rational’ decisions. Causality may flow in the other direction as well:
actions will have strong effects on answers if the consequences of the
decisions are known. In this case, answers will be post-hoc
interpretations that might be quite different from the actual states
and processes that determined the decisions. These considerations
suggest that the best time to ask questions is right after decisions have
been made but before their consequences are known to the
participants. Both of the above-mentioned effects can be controlled
for by carefully designing the questionnaires and the experiment.

Finally, we turn to practical issues: designing questionnaires and
integrating them into experimental designs requires considerable
effort in order to avoid deleterious effects of the above-mentioned
problems on data quality. Many additional tests are necessary to
ensure that the experimental procedures and questionnaire
instruments work well together (e.g. Presser et al., 2004). Beyond
the efforts of scientists, data questionnaires require additional effort
on the part of the participants: experiments get much longer which
can be taxing and answering questionnaires is sometimes perceived
as boring or difficult. On the other hand, well designed questionnaires
can support the participants and spice up an experiment by
introducing a form of communication. To conclude, gathering data
on individual level attributes via questionnaires allows for better
understanding of the determinants that lead to observed decisions
and actions. Even though designing questionnaires and integrating
them into experimental designs requires significant care and
resources, a better understanding of the motivational and cognitive
processes behind observed behaviors is well worth the effort.

4.2. Measuring Social Context in Experimental Settings

The social setting is often neglected or considered irrelevant in
laboratory experiments because they are generally designed to
control for and reproduce social settings exactly across repetitions
of experimental treatments. It is also likely that the variation in social
context across undergraduate students in most universities is
sufficiently low as to not impede statistical explorations of
experimental data. Field experiments are an exception to this rule,
as they are often designed to understand behaviors within or across
social contexts (Henrich et al., 2006; Marlowe et al., 2008; Benedikt
et al., 2008). Field experiments designed with built-in cross-site
comparisons appear to provide the best guidance on how to study and
measure social context. However, studies that situate the field
experiment within a specific social context also provide important
guidance regarding how to study these issues.

Culture – an extremely complex multi-dimensional concept – is
one of the most commonly studied aspects of broader context in
economic experiments. The most prevalent class of such studies
compare across cultural, national, or ethnic groups. Whitt and
Wilson's (2007) comparison of Bosnjaks, Croats, and Serbs in
Bosnia-Herzegovina and Takahashi et al.'s (2008) study in China,
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Japan, and Taiwan are examples of such work. A drawback of this
approach is that we often cannot determine what aspect of culture
drives different experimental outcomes. More sophisticated
approaches actually measure cultural traits within and across groups.
An example of this type of research is Oosterbeek et al.'s (2004) meta-
analysis of Hofstede (1991) and Inglehart's (2000) cultural
classification systems across 75 cases which found that, in ultimatum
games (UG), proposers with greater respect for authority make lower
offers. An approach called “cultural framing” (Cronk, 2007), compares
the results of classic economic experiments with those explicitly
framed as a salient cultural institution. In her work with Ju/'hoan
Bushmen, Wiessner (2009) compared the results of dictator and
ultimatum games with real-life sharing behavior. In a study of Kenyan
herders, Lesorogol (2007) compared the results of a classic dictator
game with those of a dictator game modeled on a local meat-sharing
institution. Both Wiessner and Lesorgol found that behavior in the
classic dictator game differed substantially from behavior in real life.
However, Lesorgol's findings also demonstrate that local norms and
individual demographics were associated with game behavior when
the dictator game was contextualized in a local institution.

Another way of examining social context is via language and
discourse. Following the finding that conversation increases
cooperation (Balliet, 2010), researchers have developed increasingly
complex and innovative ways of studying communication in
economic experiments. Beyond the manipulation of communication
under experimental conditions, some scholars examine free-flowing
text provided by study participants using qualitative methods (Pavitt
et al., 2005; Janssen, 2010). In a different vein of research, scholars
have become interested in understanding how linguistic knowledge
provides access for group members to different sets of indigenous
knowledge and norms, which then shapes their behavior in economic
experiments. For example, Henrich et al. (2004) collected data on
indigenous language use in their study of fifteen small-scale societies.
In a variation on this approach, Gurven (2004a,b) examined
competence in a national language (Spanish) via interviewer-
administered tests of written and spoken competence in experiments
with the multilingual Tsimane of Bolivia.

A third set of methods for studying social context focuses on social
interactions and relations. One simple approach categorizes societies
according to their kinship organization (Gneezy et al., 2009),
residence patterns (e.g., Henrich et al., 2004), or the density of
kinship ties (Barr, 2004). At the individual level, researchers have also
surveyed experimental participants regarding their household
structure or the local presence of kin (e.g., Macfarlan and Quinlan,
2008). Additionally, experimentalists have used observational
methods such as time blocks or focal follows (e.g., Hill and Gurven,
2004) and social network studies based on recall interviews (e.g.,
D'Exelle, 2008; Attanasio et al., 2009) to collect data on social
interactions at the individual and community level. This work on
social interactions and relations has provided a rich set of insights
including Croson and Gneezy's (2009) review of gender differences in
experiments, which shows that women are reliably more risk averse,
less competitive, and sensitive to social cues than men. Because
collecting interactional data is generally very costly (for observations)
or unreliable (for interviews), people have sought other ways to
capture data on social connectedness. Another set of techniques
examines social capital using structured protocols to survey
experiment participants. Different protocols focus on aspects of social
capital such as trust (Danielson and Holm, 2007), trustworthiness
(Wilson et al., 2009), or fairness (Karlan, 2005), and past trusting
behavior (Glaeser et al., 2000). Studying social capital in this way has
shown that trust attitudes are related to some aspects of game
behavior (Glaeser et al., 2000). Bouma et al. (2008), for example,
measure individual and village trust levels and correlate this with
caste heterogeneity at village scale. They find that non-agricultural
dependent participants trust other participants less.

A fourth and final approach to characterizing social context
involves political and economic data. At the group level,
experimentalists have characterized population size (Marlowe et al.,
2008) and settlement size (Henrich et al., 2004) based on published or
self-collected census data. An alternative, used by Henrich et al.
(2004), is a priori classification of groups' political complexity, market
integration, or payoff to cooperation. At lower levels of analysis,
scholars have collected survey data on individuals' village affiliation
(Gurven et al., 2008) and pile sort data on political coalitions (Patton,
2004). To date, few scholars have sought to use experimental
economics with migratory, refugee, or resettled populations (but
see Fong and Luttmer, 2009 for a study with refugees from Hurricane
Katrina). In a handful of cases, scholars have relied on simple
techniques, such as categorizing communities as sedentary/nomadic
(e.g., McElreath, 2004) or resettled/non-resettled (Barr, 2004), to
study population-level mobility. Future studies may utilize more
sophisticated survey and qualitative techniques to study these mobile
populations. Another important set of measures collects data
characterizing local economies and individuals' participation in
them. Henrich et al. (2004) demonstrated the importance of studying
payoffs to cooperation and market integration for explaining
prosociality in small-scale societies. At the community level, this
may involve ranking societies based on their reliance on cooperative
production (Alvard, 2004) ormeasuring the distance between villages
and their nearest marketplace (Gurven, 2004a). At the individual
level, a number of scholars have also studiedmarket integration based
on self-reports of wage labor participation (Ensminger, 2004), income
earned from cash-cropping (Tracer, 2004), or number of visits to
markets (Gurven, 2004a,b). For the particular case of commons users,
Cardenas (2000b) found a strong correlation between actual
experience of the participants with extraction of resources and their
capacity to solve the commons dilemma in the experiment.

The work discussed in this section illustrates a number of efforts to
measure social context so that we can investigate its effect on
experimental outcomes. Most of this research has used ultimatum and
dictator games to explore basic questions about human prosociality
and was not designed to understand commons dilemmas.
Nevertheless, these studies demonstrate the value of studying the
relationship between social context and cooperative behavior. We
believe these approaches have the potential to help address the
challenge posed in the introduction: to reconcile the conflict between
simple theory and the complexity of empirical examples.

4.3. Tools for Measuring Broader Social–Ecological Context

Participants in field experiments make decisions that provide
insight into particular aspects of human behavior that are difficult to
obtain from classic ethnographic tools and surveys. In essence,
participants are placed in a relatively simple, simulated action
situation (Ostrom, 2005) in which there is a higher degree of control
over several variables than in the system in which they live. For an
assessment of broader social–ecological context, one can associate
field experiments with other methodologies. Classical sources of
information very commonly used with the experiments are socio-
economic surveys. The information gathered with surveys helps
researchers to understand how individual characteristics affect
behavior during the experiment. We consider here two specific
methods: participatory rural appraisal (PRA) and role-playing games
(RPGs).

Participatory rural appraisal tools (PRA) were originally designed
to assist local development processes and have been modified to also
address research questions (Chambers, 1994). Cárdenas et al. (2003)
and Lopez (2010) have used them in combination with field
experiments in order to understand broader context and micro
situational variables (Ostrom, 2007; Poteete et al., 2010). The authors
explained that after running all the experimental sections in locations
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with users of natural resources, they conducted a one day workshop
with some of the participants of the experiments. The aim of this
workshop was to better understand the local reality in order to
analyze the information gathered during the experiments and to
construct, together with the participants, bridges between the
experiment and reality. In order to do that, they used a set of
participatory rural appraisal tools to collect valuable information
about the natural resources, the rules and norms existing in the area
used to manage those resources, and the level of economic
dependence on resources, among other variables. This information
allowed the research team to form a general “picture” of the
community and their reality. Immediately after this, the experiment
and the different institutions used during the experiment are
explained in detail. From there, community members started to
make connections and see resemblances between the experiment and
the use of the natural resources.

Approaches such as role-playing games (RPG) attempt to address
questions about broader context and micro-situational variables
while at the same time “facilitate dialogue, shared learning, and
collective decision making through interdisciplinary and “implicated”
research to strengthen the adaptive management capacity of local
communities” (Gurung et al., 2006 [p. 2]). This is the definition of
companion modeling (ComMod)5 that includes RPGs along with
computer modeling and participatory simulations. If the researcher
combines experimental methods with RPGs, she is putting the
participants in an action situation that is not only more complex,
but also simulated and, as a result, with much less control.
Experiments and RPGs are devices that share the idea that people
will express their behavior through actions, revealing facts that hardly
would be expressed orally or in a written form (Vieira Pak and
Castillo, 2009). These authors suggest that the tools become “talking
objects that address local actors and researchers” (p. 24). The use of
RPGs in combination with field experiments provides the opportunity
to use the insights and findings from role games for reevaluating both
the research problem and the questions, as well as to design new
experiments. Castillo et al. (this issue) use RPGs after the experiments.
They ask the participants to modify the experimental settings to make
them more realistic. In other words, they ask the participants to
include the necessary context. In this process, participants are
modifying the action situation according to their mental model
about the social and ecological attributes of the problem being
addressed. The process of RPG construction itself produces a
discussion space where participants use the broader context and
micro situational variables of their social-ecological system to criticize
and modify the experiment. This exercise has been carried out in
order to observe players' own representations of their SES, rule
crafting processes, and CPR problem perception (Castillo et al., this
issue).

One output of the combined use of experiments, RPGs and
participatory approaches is to formalize mental models. The decisions
participants make are the result of internal simulations of participants'
mental models sensu Sterman and Booth Sweeney (2007 [p. 215]): “the

term ‘mental model’ includes a person's (often implicit) beliefs about
the networks of causes and effects that describe how a system operates,
along with the boundary of the model (which factors are considered
endogenous, exogenous, or immaterial) and the time horizon
considered relevant.” Mental models are fed by culture, information
about the action situation, perception of this situation, and information
about actual outcomes of prior action (Ostrom, 2005). The design of a
field experiment is affected by the researcher's mental model of the
problem addressed. Eliciting mental models in order to understand
decision making and behavior patterns in field experiments imply a
methodological choice,which can include a combination of tools such as
RPGs, interviews, and rapid rural appraisal (RRA). Regarding the use of
interviews, the type of questions that have proved efficient are those
that elicit mental models indirectly. Such questions induce storytelling,
general descriptions of activities, and informal conversations. The
content analysis of these stories can provide insights into the structure
of mental models (Bécu, 2006).

In summary, identification of the broader social–ecological context
is important in the design of empirical research through the use of
methods which complement experiments. The scheduling of the
different methods depends on the objective of the research.When the
experiments test decision models through de-contextualized settings,
these complementary methods can be used after the experiments to
give an assessment of how much players take their context into
account in their decisions in the experiment. When the objective is to
design contextualized field experiments, the complementary
methods will precede experiments.

5. Ethical Challenges and Data Integrity

Any social research that includes the application of participatory
workshops, focal groups, surveys, or interviews entails an intervention
in the local social dynamics in the samewayasdoexperiments andRPGs
discussed in previous sections. Ethical concernswith themethodologies
just listed should increase when used in conjunction with field
experiments due to additional positive and negative impacts that
researchers may impose while working in rural communities. In
random interventions such as field experiments, a number of questions
arise: What are the effects (positive and negative) of conducting
experiments in local communities? Does feedback need to be given to
the communities?Do themonetary payoffs of the experiments generate
local perturbations? And, will the field experiments generate
meaningful policy and/or management recommendations?

Ethical concerns can arise in every step of the process from the
recruitment to the interpretation of results as discussed below.
Following ethical principles will most likely also increase the quality
and integrity of the data. The following discussion is based on our
experience.

5.1. The Recruitment Process

The types of experiments discussed here typically lack a
meticulous sampling process aimed at obtaining a representative
sample of the population.6 In the field, recruitment is often done by
word of mouth among the population of interest. How can the
researchers invite participants from all the different segments of
society they are working with in order to spread the benefits equally
within the communities? Unfortunately, in many of the cases the
researchers conducting experiments are not able to stay for a long

5 Companion modeling (ComMod) is methodological an approach developed by
CIRAD's researchers (Bousquet et al., 1999, 2002; Barreteau et al., 2003), in which “a
combination of pragmatic and theoretical questions regarding the management of
renewable resources and the environment” (Barreteau et al., 2003, p. 2) are addressed.
In the ComMod framework interaction between actors and researchers is the principal
source of knowledge. Among the fundamental assumptions of the approach are that:
a) the research objects are complex, highly dynamic and characterized by uncertainty,
b) “the existence of multiple and legitimate points of view, including the ones
produced by scientific expertise”, and that c) “these different viewpoints deserve to be
taken into account in an iterative process of understanding, confrontation, and
analysis” (Barreteau et al., 2003, p. 2). The intended objectives of the approach are
twofold: a) the understanding of complex environments and b) to support collective
decision-making processes in complex situations. Multi-agent systems (MAS) is the
simulation tool privileged by the approach in combination with others such as role
playing games.

6 Bahry et al. (2005) conducted an experiment in Russia that is an exception to that
statement. The recruitment process was done through a stratified random sample.
Further exceptions are experiments in India, and Vietnam where participants are
recruited from households who have been surveyed before. Another example of a
stratified sampling process is reported in Cardenas et al. (2009) and for a study with
more than 3000 participants in six Latin American cities.
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period of time in the communities to comprehend the logic of their
organization, perform a complete census, and invite people based on a
random sample. Very often the recruitment process is done in
conjunction with leaders and NGOs working in the communities in
order to respect local institutions. Since earnings in the experiments
are relatively high, this recruitment process can bring some problems
when leaders' political motivations could mislead and bias the
sampling in favor of their supporters. This exclusion of certain
segments of the population is ethically problematic and biases the
data at the same time. Even the researchers themselves could be
manipulated by local forces. Experimenters should try to use as much
as possible other sources of recruitment once in the site to avoid
concentrating the recruitment through a single channel. An a priori

investigation about local power and political relations is a
recommended practice. Once engaged in the experimental sessions,
a major challenge for the experimenter will be to maintain their
distance from local context so that participants do not associate her
with the particular forces or biases that these local leaders and
agendas may bring during the recruitment process.

5.2. The Payment

In some regions local institutions and organizations could claim that
payment in workshops, experiments or even surveys can be seen as a
payment for participation, and it could become a perverse incentive for
future participation of local people in development projects. It would be
useful to understand the local institutional context in advance, and
make attempts to link the objectives of the research to local
organizations' programs. Thus, it is extremely important to justify
with the communities the use of monetary incentives, by including
explicit explanations for their use. The best justification encompassing
several types of instruments for collecting data is that, with a payment,
the researcher intends to compensate the participant for the
opportunity cost of his time devoted to the study, and for the case of
experiments in particular, payments create an environment of
incentives that shifts decisions from the hypothetical to real economic
consequences.

Related with the payment is the question of confidentiality. Even
when the researchers claim the contrary, it is clear that community
members may communicate about their earnings. Voluntary
information sharing is beyond researchers' control. A problem arises
when people are forced (by other participants or external agents) to
reveal their earnings or their strategy during the experiment. These
issues of confidentiality about decisions and outcomes become critical
when the experimental design involves games and decision settings
with conflicts regarding bargaining, fairness or social dilemmas such as
in the case of commons problems. Games with non-interdependent
payoffs (e.g. risk and time preferences and competitivemarkets) do not
bring up as many ethical issues. When payoffs involve conflicts of
interests or fairness issues, it is crucial that the researcher keepdecisions
and payments as confidential as possible using a clear consent form and
procedure.

5.3. Results Analysis

The ethical responsibilities of the researcher include being clear and
transparent with the community about the fact that the resulting data
from any field experiment are valid for the simulated action arena, not
necessarily for the real one in which the community lives every day.

One method to be clear about experiments and research is to
conduct a workshop with the community's members to debrief them
regarding experimental results. In this way, community members
have the opportunity to expose any question they have about the
experiments and research. When funding is available, it is
recommended that a report be written and distributed among the
participants in the experiments.

The pedagogical effects of field experiments have only been partially
explored (Cardenas and Carpenter, 2008; Cardenas, 2009; Lopez, 2010).
In the latter paper, the author collected information through a survey
and interviews regarding changes in the fishery activity months after
the experiment. The information is still very descriptive, but it suggests
that the experiments are a very useful tool for increasing the natural
resources users' awareness about the importance of collective action.

Results of experiments can be used to generate insights for policy
makers, and at a minimum they can create a space for dialog between
policy makers, regulators, and communities. Any policy recommenda-
tion should be addressed with knowledge about the limitations of the
experiments, because reality is always more complex than an
experimental setting. That is the reason why the combination of
experiments with other methodologies is so important.

Experiments are also becoming popular tools to evaluate the
performance of development projects. Experiments have been
conducted in the context of two different government development
projects7 in Colombia to measure changes in social capital and the
willingness to contribute to public goods (Coleman and Lopez, 2009;
Attanasio and Phillips, 2008; Attanasio et al., 2009).

6. Conclusions

Common-pool resource management experience over the last four
decades has made it clear that institutional responses based on
theoretical models alone are insufficient. Formal representation of
decision making in such models is typically very simple and context
independent. As such, the outcomes from such models can only be
general and context independent. Experiments havebeenused tofill the
gaps. In early, simple experiments in the lab, context and micro-
situational variables were controlled for as researchers attempted to
isolate particular responses and behaviors that supported the homo-
economicus model of human behavior. As this work has progressed, it
has become clear that homo-economicus appears only in a very narrow
range of conditions and for a small fraction of the population (Smith,
2010). Most of the time, especially in common-pool resource manage-
ment contexts, these conditions are notmet since people pursue awider
range of aims than just profit maximization. Micro-situational variables
and broader context matter. To better understand the relationship
between these factors and human decision making, numerous of
experiments have been conducted in the lab and in the field that have
moved beyond traditional protocols. We are just beginning to scratch
the surface of what we can learn from well-designed experiments with
virtualworlds in the lab andwith cartoons of realworld situations in the
field, but we must act with caution. This paper has attempted to
summarize someof this excitingworkandhighlight somewarningsigns
for future work.

In the same manner that the long experience of conducting
experiments in the lab has created an implicit and explicit set of rules
regarding protocol design, recruitment strategies, incentives,
confidentiality, and management of ethical issues, experience in the
field should also bring a set of minimum standards about using
experiments to interact with communities that use common-pool
natural resources. Experience has also taught us that a minimum set of
standards should also be accompanied with enough creativity and
adaptability on thepart of researchers as they approach their research in
each local context, with no significant losses of replicability across sites.
We have mentioned the importance of incorporating local context into
thedesign and the collection of data to better interpret thedata fromthe
choices made by participants in the experiment. In this article we have
identified field studies where a systematic collection of such data has
enriched the researchers' work. It seems, however, that the
experimental studies have been more successful in incorporating the

7 The two government led projects are “Familias en Acción” and “Programas de
Desarrollo y Paz”.
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social context than the ecological context (e.g. how degraded or
conserved the surrounding ecosystem is at the time of the experiment,
and if this has an effect in the observed behavior). The level of
dependence on the resources by the communities and the state of
natural stocks has been identified as two crucial factors for the
emergence of successful local institutional arrangements in the
commons (Ostrom, 2005). Future experiments in the field could be
enriched by collecting such information about the micro-situational
variables and the local social–ecological context of the commons action
arena. This could be achieved in amore systematicmanner by designing
samples of several sites or locations with variation in the conditions of
the ecological system and in the levels of dependence on the resources
by the local users.
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