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Abstract
We design a field experiment to study the behavior of farmers under alternative electricity subsidies for extracting
groundwater in Mexico. The paper proposes a model for the extraction of groundwater over multiple periods, and
then examines the effectiveness of three policy interventions: elimination, reduction, and decoupling. Results
from a field experiment conducted in the city of León, Guanajuato, México, show that all the three proposed
policy interventions sustain positive effects on the pumping level: elimination has the largest effect, whereas
reduction results in only a marginal effect on the rate of groundwater extraction. Decoupling proves to be a viable
policy, as it produces an effect similar to elimination while reducing possibly undesirable political implications.
We then compare these results with a laboratory experiment conducted with US undergraduate students, and
report significant differences between the laboratory and field studies.
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Introduction
As defined by Ostrom, Gardner, and Walker (1994), common
pool resource (CPR) dilemmas concern particular classes of
goods or events that share two attributes. These attributes
are the difficulty of excluding appropriators of the good from
benefiting from it, and the substractability of the benefits
consumed by one appropriator from those available to other
members of her group. Primary examples that have been considered in length in the literature include the management of
fishery resources, deforestation, climate change, and the excessive extraction of groundwater. As noted, too, by Ostrom et
al., given the wide diversity of CPRs that exist in field settings,
“the task of understanding behavior related to this class of
goods is both difficult and of considerable policy importance”
(1994, p. 7). Most of the practically important problems
related to the use, or more appropriately the abuse, of CPRs
concern situations where the same set of appropriators use the
same resource repeatedly. Consequently, CPR dilemmas are
difficult because their size may change over time in large part
as a function of previous user appropriation (e.g., bailey et
al., 2010; Barrett and Dannenberg, 2012: Koundouri, 2004).
Another source of difficulty associated with repetition of the
CPR is that appropriators of the good are typically faced with
uncertainty about the duration of the dilemma that, due to
changes in governmental regulations, environmental catastrophies, and other exogenously determined factors, may be
terminated without prior notice. Dynamic models that account
for strategic behavior of the CPR appropriators under these

sources of uncertainty have been proposed, among others, by
Herr, Gardner, and Walker (1997), Mason and Phillips (1997),
and Botelho, Dinar, Pinto, and Rapoport (2014).
To what extent are the predictions of these models about
decision behavior and outcomes of finitely repeated CPR
dilemmas supported by empirical evidence? One approach to
answer this question is to conduct carefully designed laboratory experiments that closely match the conditions specified
in the theoretical models. In parametrizing the CPR dilemmas
in the laboratory, one may control the population of the appropriators, the group size, the decisions that they make and the
outcomes that they affect, the information that they possess
when making their decisions, and their potential payoffs. With
some qualifications, the results of these experiments may give
rise to policy recommendations.
Our present study follows this approach in a study of
groundwater extraction in dynamic settings. It differs from
previous studies, some of them reviewed briefly below, in
three important ways. First, the intertemporal uncertainty that
we embed in the CPR setting concerns the duration of the
groundwater game rather than the size of the CPR (which is
determined exogenously in our study). Second, rather than
focusing exclusively on laboratory experiments, we propose
conducting both a laboratory study with college students in
the United States and a comparable field study with farmers in
Mexico. The third difference is that our study is heavily policy
oriented. It intends to examine the behavioral responses of
utility-maximizing users, whether these are students volunteering for CPR laboratory experiments or farmers actually

