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a b s t r a c t

Utilities and water suppliers in the southwestern United States have used education and conservation
programs over the past two decades in an attempt to ameliorate the pressures of increasing water
scarcity. This paper builds on a long history of water demand and environmental psychology literature
and attempts to answer a simple question: do households primarily motivated by environmental and
social (E&S) considerations consume water differently than households motivated primarily by cost and
convenience (C&C)? We find that E&S consumers use less water than C&C consumers on average. We
also find that there is no statistical difference between E&S and C&C consumers in their consumption
responses to changing prices, temperature, and precipitation. This implies that targeting future con-
servation efforts to self-reported consumer groups may not improve policy effectiveness.

© 2017 Elsevier Ltd. All rights reserved.

1. Introduction

As natural resources such as water become increasingly scarce,
managers often seek policies to reduce demand (Gleick, 2000). In
urban water systems, individual household characteristics strongly
influence the effectiveness of demand-side management strategies
(DSM) as well as the additional demands induced by hot and dry
weather events (Kenney et al., 2008; Nieswiadomy, 1992; Schleich
and Hillenbrand, 2009; Billings and Day, 1989). Yet, little is known
about the relationship between household conservation motiva-
tions and realized consumption. Understanding how customer
motivations translate to consumption responses will help munic-
ipal water providers anticipate changes in household consumption
patterns and effectively plan supply and distribution systems.
Recent studies have attempted to better understand household
water consumption decisions either through the creation of
household classes or by including household characteristics
directly into the demand equations, but these studies have tradi-
tionally focused on the effect of observable household character-
istics such as house size. Few studies of US water consumers have
used stated preferencemethods to evaluate the effect of underlying

motivations on revealed residential water use and conservation.
Utilities and water suppliers in the southwestern United States

have introduced a number of education and conservation programs
over the past two decades in an attempt to address increasing
water scarcity. While programs differ from city to city, they are
generally designed for the representative customer in a service
region. However, Willis et al. (2011) opine that “[d]etermining
motives for savingwater are keywhen designing educational urban
water saving strategies; hence at the outset, an understanding of
consumption and attitudes towards water is vital.” Moreover,
convenience, cost, social pressure, and environmental attitudes
have all been shown to be motivating factors in conservation
(Olmstead et al., 2007; Olmstead and Stavins, 2009; Arbu�es et al.,
2016; Trumbo and O'Keefe, 2001). Thus, understanding the rela-
tive effects of each motivation on water consumption has impli-
cations for designing programs and policies. This paper investigates
the relationship between underlying motivations of conservation
and water consumption decisions by using household level utility
data and telephone surveys.

Economic theory and previous research suggest that individual
consumers will decrease water use when the price of water in-
creases (Espey et al., 1997; Dalhuisen et al., 2003). It also suggests
that if precipitation and temperature are intermediary goods in the
creation of a household good or serviceda green lawn or garden for
exampledmunicipal water and precipitation are likely substitutes

* Corresponding author.
E-mail address: alexander.s.maas@gmail.com (A. Maas).

Contents lists available at ScienceDirect

Journal of Environmental Management

journal homepage: www.elsevier .com/locate/ jenvman

http://dx.doi.org/10.1016/j.jenvman.2017.03.008
0301-4797/© 2017 Elsevier Ltd. All rights reserved.

Journal of Environmental Management 196 (2017) 394e401

mailto:alexander.s.maas@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jenvman.2017.03.008&domain=pdf
www.sciencedirect.com/science/journal/03014797
http://www.elsevier.com/locate/jenvman
http://dx.doi.org/10.1016/j.jenvman.2017.03.008
http://dx.doi.org/10.1016/j.jenvman.2017.03.008
http://dx.doi.org/10.1016/j.jenvman.2017.03.008


such that increased rain should decrease municipal water con-
sumption. Indeed, these results have been found in numerous
settings (Arbu�es et al., 2003; Worthington and Hoffman, 2008).
Standard economic theory, however, does little to help us under-
stand how stated environmental and cost motivations interact with
weather and price shocks with respect to consumption behavior.
Thus, we propose and test a series of hypotheses to empirically
elucidate how consumers’ stated preferences influence responses
to price and the weather.

Hypothesis 1. Households primarily motivated by environmental
and social (E&S) considerations consume less total water than con-
sumers primarily motivated by cost and convenience (C&C).

Hypothesis 2. E&S consumers respond less to changes in price than
C&C consumers. Ceteris paribus, we hypothesize customers concerned
with cost will have more elastic demand with respect to price.

Hypothesis 3. E&S consumers and C&C consumers will respond
identically to changes in monthly precipitation and temperature.

These questions are of particular interest because they provide
direction for water suppliers’ future education and conservation
programs. Moreover, they must be answered empirically because
theory does little to guide our hypotheses. Our results reveal that
E&S consumers use less water on average, but both consumer
groups respond identically to variation in price and weather. This
result has important implications for water and other resource
managers because it suggests that heterogeneity in consumer
motivations may not lead to different responses to weather events
or conservation policies.

The remainder of this paper is comprised of four sections: in the
next section we briefly summarize the existing water demand and
environmental psychology literature. Section three outlines our
methodology and data, section four presents our results, and sec-
tion five concludes.

2. Background

A severe drought in 2002 and 2003 alerted the Colorado Water
Conservation Board (CWCB) to the importance of promoting water
conservation and efficiency throughout the state Colorado. Utility
providers have since adopted a suite of price and non-price DSM
strategies, including education programs, sprinkler audits, rebates,
and increasing block rate (IBR) pricing structures. IBR's are
designed to discourage use by increasing the marginal price of
water as individual household consumption enters higher tiers and
is often the most cost effective tool with which to manage demand
(Olmstead and Stavins, 2009; Arbu�es et al., 2003). However, the
effectiveness of price as a conservation tool largely depends on the
ability and desire of customers to cut back on their water use.
Naturally, we anticipate that customers concerned primarily with
cost may respond differently to price increases than those con-
cerned with environmental or social issues. Moreover, the effec-
tiveness of each DSM strategy may depend on the motivations and
characteristics of water customers, but little is known about the
effect of conservation motives on consumption choices.

Considerable research has been dedicated to the relationship
between household characteristics and water consumption
behavior; we return to this area for two reasons. First, only a few
studies focus on the effect of underlying attitudes and beliefs on
water consumption, the majority of which are specific to Australia.
Randolph and Troy (2008) find that attitudes and culture signifi-
cantly affect water use, and for this reason estimates in one city
may not be externally valid for another. Accordingly, previous
qualitative results may or may not be replicable in new geographic

areas (Willis et al., 2013). As such, our analysis is similar to inves-
tigation of water use in Eastern Australia, but applied to a repre-
sentative city in the southwestern United States. The second goal of
this study is to add another data point to the debate over envi-
ronmental attitudes and actions, which has substantial implica-
tions for how to efficiently incentivize resource conservation.

Research has linked environmental attitudes and beliefs to a
host of environmental conscientious actions such as recycling,
composting, efficient appliance installation, and conservation
(Cialdini et al., 1990; Taylor and Todd, 1997; Millock and Nauges,
2010). In the specific context of water, a number of underlying
motivations have been linked to lower consumption levels,
including reducing costs (Olmstead and Stavins, 2009; Arbu�es et al.,
2003), normative social pressure (Trumbo and O'Keefe, 2001;
Corral-Verdugo and Frías-Armenta, 2006), responding to possible
punishment (Agras et al., 1980), and pro-environmental attitudes
(Corral-Verdugo et al., 2003; Gilg and Barr (2006)). While the
majority of findings suggest that environmental attitudes are
linked to pro-environmental actions, these results are far from
unanimous. A number of studies with inconsistent results linking
attitudes to actions exist in environmental psychology literature
(Gregory and Leo, 2003; Tuan, 1968). In many of these studies,
environmental attitudes have been shown to insufficiently explain
pro-environmental behavior (Kollmuss and Agyeman, 2002;
Poortinga et al., 2004).

A number of theories have been proposed to explain the
possible discrepancies between attitude and action, with the
Minimum Cost Theory garnering the most attention and support.
Diekmann and Preisend€orfer (1998) suggest that environmental
consciousness will translate into behavior only when the monetary
and/or non-monetary cost is sufficiently low. Thus, understanding
how customers’ motivations around cost and convenience lead to
consumption and conservation decisions is a necessary step in
creating effective conservation policies. This paradigm is particu-
larly relevant for water suppliers who sponsor education and
conservation programs, and suggests that convenience, along with
environmental motivations, may be a strong driver in encouraging
conservation.

Educational campaigns have been a common practice for most
utilities, and evidence suggests that they are an effective conser-
vation tool (Michelsen et al., 1999; Nieswiadomy,1992). However, it
is difficult to determine if education programs simply provide
knowledgeda prerequisite in changing behavior (Hungerford and
Volk 1990)dwhich allows people to make more efficient de-
cisions, or if education campaigns engender a sense of environ-
mental stewardship which in turn increases the personal “value” of
conservation. Simply put, it is unclear if education programs work
because they reduce cost and increase convenience, or if they work
because people feel good about conserving. Here, we begin to
investigate this difference by measuring if the consumption de-
cisions of households who claim to be motivated by cost and con-
venience differ from those motivated by social and environmental
concerns.

Individuals motivated by environmental and social concerns are
of particular interest because there is evidence that education
campaigns focused on simply fostering environmental education
can lead to long-term pro-environmental attitudes (Ballantyne and
Packer, 2005; Farmer et al., 2007). If E&S motivated consumers use
less (or respond differently) than their C&C motivated counter-
parts, then education programs designed to shift attitudes may be
an effective way to reduce water consumption. Indeed, there is
some evidence that environmental education campaigns reduce
consumption for this reason (Zs�oka et al., 2013).

Lastly, research suggests that stated primary motives, “such as
altruistic and social values, are often covered up by the more
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