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This paper provides an example of how to estimate themarginal environmental cost of hypocrisy using revealed-
behavior and self-identification survey responses from coffee drinkers regarding their use of cardboard and plas-
tic (i.e., non-reusable) cups. Coffee shops provide a convenientmicrocosm for assessing the impact of hypocritical
behavior because of (1) readily available, cheap substitutes (i.e., reusable coffee cups), (2) a relatively accurate
estimate of the environmental (in particular, carbon) cost associated with using non-reusable cups, and
(3) the ability to delineate hypocritical behavior by observing a choice with relatively few potential confounding
factors. Hypocritical behavior is measured as a geometric mean of how often an individual takes coffee in a non-
reusable cup and the degree to which the individual self-identifies as being concerned about his environmental
footprint. All else equal, themore often a person takes his coffee in a non-reusable cup and the greater the degree
to which he self-identifies as being concerned about his footprint, the greater the individual's “hypocrisy score.”
Controlling for other attitudinal and demographic characteristics (including self-identified awareness of environ-
mental issues and willingness to pay for the convenience of using a non-reusable cup), we are able to determine
the marginal effect of an individual's hypocrisy score on the environmental cost associated with the use of non-
reusable coffee cups.

© 2014 Elsevier B.V. All rights reserved.

Epigraph

What there is in this world, I think, is a tendency for human errors
to level themselves like water throughout their sphere of influence.

[Leah Price in The Poisonwood Bible by Barbara Kingsolver (1998).]

1. Introduction

Although not included among the Seven Deadly Sins by name, hypoc-
risy has, through the ages, proven itself a worthy enough transgression to
merit a few good aphorisms.1 In the 17th Century, Francois de La
Rochefoucauld (1665–1678) quipped, “hypocrisy is the tribute that vice
pays to virtue.” Three centuries later Heschel (1955) exhorted, “hypocrisy
rather than heresy is the cause of spiritual decay”, and “there is great

merit in knowing our subtle hypocrisies”. Jung (1966) professed that, “a
little less hypocrisy and a little more self-knowledge can only have good
results in respect for our neighbor.”Despite their poignancy, and the clar-
ion call these aphorismsmake for thoughtful discourse and introspection,
economists have heretofore been reticent on the issue of hypocrisy. Our
collective silence has seemed particularly deafening when it comes to
expounding upon what we alone are best equipped to measure —

hypocrisy's external costs. As this paper illustrates, these costs can be es-
timated quite easily, and possibly to great effect, since exhortations such
as Heschel's and Jung's gain requisite credence when cast in monetary
terms. Similar to knowing how costly are our consumptive decisions,
e.g., in terms of pollution created by the production and consumption of
the goodswe choose, knowingwhat portion of these external costs are at-
tributable to specific personal failings, such as hypocrisy, invites intro-
spection not only of our choices, but of our motivations as well.2
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To the unsuspecting eye, hypocrisy, defined by Collins English
Dictionary (2003) as “the practice of professing standards, beliefs, etc.,
contrary to one's real character or actual behavior, especially with the
pretense of virtue and piety,” is merely a specific form of what the
contingent-valuation literature defines as “hypothetical bias,” or the
disconnect betweenwhat an individual says hewould do in a hypothet-
ical setting andwhat he actually does when given the opportunity to do
so in a real setting (Mitchell and Carson, 1989; Cummings et al., 1997).3

But this comparison misses a crucial distinction. Hypothetical bias is, as
its definition suggests, a consequence of hypothetical thinking, irrespec-
tive of the thinker's motives.4 In contrast, hypocrisy (or, in closer con-
text, we might say, “hypocritical bias”) reflects a difference between
observed behavior, or revealed preference, and deliberately chosen,
symbolic representations of behavior.5 Indeed, there is nothing hypo-
thetical about hypocritical bias. Hypocrisy, it turns out, is a human foible
in a class all its own.

The distinction between hypothetical and hypocritical bias has two
key implications. First, positing a hypothetical question is necessary
for the measurement of hypothetical bias but not for hypocritical bias.
Instead of comparing an individual's hypothetical and revealed prefer-
ences, which is necessary for the measurement of hypothetical bias,
measuring hypocrisy entails comparing the individual's revealed pref-
erence with his own non-hypothetical, self-proclaimed motives; in
our case with his self-proclaimed concern for the environment. Second,
several approaches have been recommended to lessen or calibrate for
the hypothetical nature of contingent valuation questions in an effort
to correct for hypothetical bias.6 These approaches presume a correla-
tion that exists between stated and revealed preference that can be rec-
onciled by making the hypothetical scenario, or its effects, seem more
“real.” Social psychologists have long noted, however, that there is no
necessary correlation between speech and action, thus suggesting a
persistent inconsistency between stated and revealed preference

(Ajzen et al., 2004).7 Hypocrisy (and the hypocritical bias that results)
is onemanifestation of this persistent inconsistency thatwe feel is espe-
cially prevalent in environmental valuation.

This paper provides an example of how to estimate the marginal
environmental cost of hypocrisy using revealed-preference and self-
identification survey responses from coffee drinkers regarding their
use of cardboard and plastic (i.e., non-reusable) cups. Coffee shops
provide a convenient microcosm for assessing the impact of hypo-
critical behavior because of (1) readily available, cheap substitutes
(i.e., reusable coffee cups), (2) a relatively accurate estimate of the
environmental (in particular, carbon) cost associated with using
non-reusable cups, and (3) the ability to delineate hypocritical be-
havior by observing a choice with relatively few potential confound-
ing factors.8 In an effort to demonstrate how the effect of hypocritical
behavior might best be measured, we calculate a set of “hypocrisy
scores” (weighted geometric means) for each coffee drinker in order to
represent in cardinal terms the extent of an individual's hypocrisy with
respect to choice of cup type.9

The scores are purposefully simple in design, allowing for greater
flexibility in their interpretation. Specifically, they are calculated as
(weighted) geometric means of (1) the percentage of time (per week)
the individual takes his coffee or tea in a cardboard or plastic cup
(i.e., his “revealed preference”, or his own accounting of how often he
chooses a non-reusable cup during an average week), and (2) his
expressed, general concern for the environment (i.e., his “professed
standards, beliefs, etc.”). The scoresmay therefore be interpreted as per-
centagemeasures, e.g., a coffee drinker with a score of 0.45 is exhibiting
hypocrisy at the 45% level (out of a possible 100%). Although they are
difficult to interpret in an absolute sense (i.e., what does 45% hypocrisy
really mean?), the scores permit a meaningful interpretation in a rela-
tive sense, i.e., the higher a given score, the greater a coffee drinker's hy-
pocrisy with respect to cup choice. By varying the score's weights, our
measure of hypocrisy is based more or less on the individual's use of
cardboard/plastic cups or his concern for the environment, respectively.
Theweights therefore reflect the inherent ambiguity in the definition of
hypocrisy regarding which component of the definition – actual behav-
ior or professed standards – is more important. The hypocrisy scores are
explained in detail in Section 2.

Using a non-split sample survey administered to over 500 coffee and
tea drinkers in the city of Logan, Utah, we find that, all else equal, an
individual's hypocrisy score (calculated in either of three ways) has a
positive effect on his contribution to carbon cost. The average hypocrisy
effect is roughly $0.0002 of carbon cost per unit of hypocrisy per week
(“unit of hypocrisy” is explicitly defined in Section 2).We find some ev-
idence to suggest that the hypocrisy effect is larger for individuals who

3 By way of comparison, Merriam-Webster (2014) defines hypocrisy as “behavior that
does not agree with what someone claims to believe or feel”, and Oxford Dictionaries
(2014) as “the practice of claiming to have moral standards or beliefs to which one's
own behavior does not conform; pretense”. The American Psychological Association de-
fines hypocrisy as “a special case of cognitive dissonance, produced when a person freely
chooses to promote a behavior that they do not themselves practice” (APA, 2014). In this
paper, we consider hypocrisy and cognitive dissonance to be distinct enough in meaning
to represent two different concepts. As explained in detail in Section 4, cognitive disso-
nance is referred to in our paper as a possible public policy, i.e., as an external stimulus it-
self that could potentially work to reduce a coffee drinker's hypocritical behavior. This
interpretation is consistent with the empirical cognitive-dissonance literature
(Dickerson et al., 1992; Aronson et al., 1991; Stone et al., 1994; Fointiat, 2004; Son Hing
et al., 2002; Rubens et al., 2013). One final distinction to consider is whatmight best be la-
beled “pre-existing” versus “induced hypocrisy”. Pre-existing hypocrisy is the type of hy-
pocrisywehave inmind in this paper,where the survey respondent's innately determined
hypocrisy is not induced by the survey instrument itself and therefore can be accurately
measured. To the contrary, hypocrisy that is induced by the survey instrument draws into
question the instrument's construct validity and thus the accuracy of the hypocrisy
measure.

4 An exception is “warm glow” bias, which is rooted in the positive or negative framing
of the hypothetical question. For example, Andreoni (1995) finds that contributions to a
public good differ considerably when the contribution is framed as creating a positive ex-
ternality for society (warm glow) as opposed to avoiding a negative externality created by
purchasing a competing public good.

5 Although we refer to observed behavior and revealed preference interchangeably,
there is a slight distinction between the two terms. One can think of the former as a special
case of the latter, as the latter also refers to past behavior that a survey participant recounts
about him- or herself (which is the case for our survey), rather than solely behavior that
the researcher is able to observe firsthand.

6 Examples include calibration using real payment bids for comparable goods (Fox et al.,
1998), using certainty responses to adjust responses to bid values (Champ et al., 1997),
and reminding respondents of their budget constraints (Loomis et al., 1996).

7 For example, in LaPiere's (1934) study on racial prejudice, a Chinese couple stopped at
more than 250 businesses and received service without hesitation 95% of the time; yet, in
response to a letter of inquiry, 92% of the establishments replied they would not accept
members of the Chinese race.

8 In contrast, assessing hypocritical behavior based on the choice of when and where to
drive an automobile is more difficult, since points (1) and (3) do not as readily apply.

9 We acknowledge that the extent of hypocrisy measured in this study is for a single
commodity, all else equal, and thus our hypocrisy score is a partial measure. We are not
measuring the extent of an individual's hypocrisy in a broader context, e.g., based on
the individual's choices over a bundle of commodities over time. Nor are we measuring
whatmight be considered the larger costs associatedwith the hypocrisy of drinking coffee
in the first place, e.g., in terms of the need for international shipping, processing, and po-
tential rainforest destruction. The coffee shops that agreed to participate in this study
would never have permitted us to broach issues related to these types of costs with their
customers, as this line of questioningwould havemaligned the very product they strive to
profit from — coffee itself.
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are less-educated, more-conservative, andmale.10,11 All else equal, hav-
ing a greater need for convenience, being less informed about environ-
mental issues, being female, being low or middle income, and having
attained a relatively low education level also have positive effects on
an individual's contribution to carbon cost.

Ironically, the positive effect of hypocrisy found in this study sug-
gests that the bias stated-preference practitioners universally attribute
to the hypothetical nature of their survey method may instead, at least
partially, be attributable to the survey participant's ingrained hypocritical
behavior. In otherwords,what could bedriving the apparent hypothetical
bias (or, the divergence between stated and revealed willingness-to-pay
(WTP)) is actually the extent of the average individual's hypocrisy,
which in turn is driven by individuals who, for whatever reason, are
more prone to exhibit hypocritical behavior than make inaccurate self-
assessments in hypothetical settings of what their behavior would be in
real-life situations.12 Thus, in addition to demonstrating how a broader
estimate of the cost of hypocrisy might be measured, e.g., for more envi-
ronmentally damaging consumption choices such as frequency and dis-
tance of travel, mode of transportation, home size, and proportion of
locally grown food consumed, this study also demonstrates how stated-
preference practitionersmight go about decoupling hypocritical from hy-
pothetical bias.

To reiterate, this paper demonstrates how the economic effects of a
human foible – hypocrisy – might best be measured in a microcosm
where potential factors that could otherwise confound the estimation
of an individual's hypocrisy score are either absent or relatively easy
to identify and control for. As a result of its tight empirical focus on a
relatively novel behavioral effect, the paper therefore does not contrib-
ute exclusively to any one specific literature. In particular, because its
focus is not on an anomalous behavior (witnessed in the laboratory,
field, or realmarket) that draws into question a basic tenet of neoclassi-
cal microeconomic theory, the paper cannot comfortably be placed in
the camp of behavioral economics. Rather, its focus is on empirically
measuring the consequences of a given behavior, not on the behavior's
linkage to standard theory. With this proviso in mind, the next section
describes the survey instrument and our sample of coffee and tea
drinkers. Section 3 presents our empirical results. Section 4 summarizes

our findings and their implications. A technical appendix (Appendix C)
derives a social net benefit measure of hypocrisy in the context of clas-
sical demand theory.

2. The Coffee Shop Survey

The coffee shop survey was conducted in four Logan, Utah coffee
shops during the months of December 2011 to February 2012
(Appendix A contains a copy of the survey instrument). Two of
the shops are located on the campus of Utah State University –

one in the student union building, the other in the main library –

and two are located off-campus near the city's downtown area.13

Although the four shops are stratified geographically (Logan boasts
only six coffee shops total), no effort was made to randomly select cof-
fee and tea drinkers into the sample. As a result, our study is based on a
convenience sample; a sample that nevertheless has two strengths.

The first strength is its size. Because it is short and to-the-point, the
average respondentwas able to complete the surveywithin an estimat-
ed 3min.14 In addition, baristas at each locationwere instructed on how
to encourage customers to complete the survey, specifically by men-
tioning the relatively short amount of time necessary to complete it,
and the fact that their participation would help advance scientific re-
search being conducted at Utah State University. Therefore, while not
every type of coffee/tea drinker is adequately represented in our sample
(e.g., more rushed individuals and those predisposed not to participate
in surveys to begin with are likely under-represented), a large number
of customers at each location willingly chose to participate in the sur-
vey. Further, since we have no theory or evidence to suggest that
under-represented individuals are likely to be more or less hypocritical
than those who actually participated in the survey, we cannot say
whether (and in which direction) sampling bias might be influencing
our results.

Definitions and summary statistics for variables used in our analysis
are presented in Table 1. The study's two key variables are envcost and
hyp[#]. Variable envcost represents an individual's weekly environmental
cost associated with using non-reusable rather than reusable cups. The
cost is calculated as the product of (1) the number of non-reusable
cups used per week (both cardboard and plastic), i.e., variable cups in
Table 1, (2) the amount of embodied carbon per non-reusable cup (in
pounds), and (3) the per-pound equivalent carbon price. In turn, the
number of non-reusable cups used per week is self-reported by the
survey respondent. Embodied carbon dioxide (CO2) per cup is esti-
mated to be 0.25 lb (Alliance for Environmental Innovation, 2000;
Carbonrally.com, 2012), and the per-pound equivalent price of $35
per ton represents the expected average carbon price through the
year 2020 (Point Carbon, 2010).15 Thus, for example, an individual
who uses five non-reusable cups per week is estimated to produce
the equivalent of roughly $0.02 in weekly environmental costs asso-
ciated with the carbon emitted through the life-cycle of the cups. The

10 Or stated more bluntly, less-educated, more-conservative, male, coffee-drinking hyp-
ocrites have larger negative impacts on the environment.
11 We acknowledge the relatively minuscule marginal costs associated with the use of
non-reusable cups, and reemphasize the demonstrative nature of the ensuing analysis. If
we were instead analyzing a market with larger potential costs associated with hypocrit-
ical behavior, such as choice of transportationmode (i.e., private automobile vs.mass tran-
sit vs. biking or walking) or choice of vacation destination (i.e., distances traveled by
plane), our empirical results would naturally carry greater policy relevance. Nevertheless,
as we show below the typical coffee drinker in our sample chooses a non-reusable cup
roughly 60% of the time per week. To the extent that our sample is representative of the
wider population of coffee drinkers worldwide, this translates into roughly 960 million
non-reusable cups used per day (based on estimates from the ICO (2013) of 1.6 billion
cups of coffee consumedper day). Based on estimates of the carbon content of a cardboard
cup – roughly 0.25 lb of carbon per cup (Alliance for Environmental Innovation, 2000) –
and the cost per pound of carbon in the atmosphere – roughly $0.005 (Point Carbon,
2010) – this translates into a daily aggregate carbon cost worldwide of approximately
$4.5 million associated with the use of non-reusable coffee cups.
12 For example, in their study of the social net benefits of curbside recycling Aadland and
Caplan (2006) exploit the stated- and revealed-preference features of their data to esti-
mate a mean bias in stated WTP, which they attribute solely to the inaccurate valuation
of a hypothetical recycling program by a subset of their sample. Using the same basic ap-
proach as in this paper to control for the extent of an individual's hypocrisy (in specific, in-
cluding a question on their survey similar to question 12 on the coffee shop survey — see
Appendix A) Aadland and Caplan (2006) could have calibrated their WTP estimate to ac-
count for both hypothetical andhypocritical bias. In specific, a version of question 12 could
have been asked of households located in communities that had curbside recycling pro-
grams in place at the time of survey. Hypocrisy scores could then have been calculated
based upon versions of questions 1 and 2 of our survey (i.e., questions related to the “re-
vealed preference” component of the scores) and question 12 (the “professed standards”
component).

13 Logan is Cache County's largest city, located in the northeast corner of Utah (see red
highlighted areas in Figs. 1 and 2). In 2009, Logan's population consisted of 46,000 people
residing in 16,000 households (U.S. Census Bureau, 2010). At the time of the survey, each
of the four coffee shops provided small discounts for use of reusable cups. The average dis-
count was 10 cents per cup (none of the shops allowed for free refills). Therefore, to the
extent that the reusable-cup discounts may be biasing our hypocrisy scores and WTP-
for-convenience estimates relative to coffee drinkers located outside of the study area
who frequent shops that do not offer discounts, the bias is downward. As pointed out in
Section 3, we control for any differences in discounts across coffee shops with location
dummy variables.
14 This estimate is based on pretests conductedwith friends and colleagues, aswell as in-
formal feedback from actual survey participants.
15 The Alliance for Environmental Innovation and carbonrally.com report an estimate of
embodied CO2 solely for cardboard coffee cups. A similar estimate for plastic cups (used for
iced coffee and tea drinks) is presently unavailable. Thus, we have assumed embodied car-
bon in plastic cups is equal to that in cardboard cups.
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$0.02 cost estimate is calculated as follows: (5 cups) × (0.000134 t of CO2

per cup) × ($35 per ton of CO2)= $0.02, where the 0.000134 t of CO2 per
cup is determined according to the relation 0.25 lb = 0.000134 t. As
Table 1 indicates, the average coffee drinker in our sample contributes
$0.01 of CO2 damage to the environment per week.

As alluded to in Section 1, variable hyp[#] is calculated as a weighted
geometric mean of variables envcon and % cups, where envcon repre-
sents the “professing standards, beliefs, etc.” portion of hypocrisy's
definition and % cups represents the “actual behavior” portion.16 An ap-
pealing aspect of the individual's coffee-cup choice is the relative ease
withwhich it lends itself to a test of hypocritical behavior in strict accor-
dance with hypocrisy's definition. The definition is unconcerned with
what might abet a person's hypocrisy, i.e., it does not confuse or excuse
hypocrisy as mere forgetfulness, laziness, or ignorance, or the natural
consequence of being a consumer or citizen. Nor does the definition dis-
tinguish rational from irrational hypocrisy (as purely economic thinking
is predisposed to do).17 Thus, we believe that the fundamentalmeaning
of the definition can be captured in a single variable such as hyp[#],
which, although somewhat opaque in its intra-personal interpretation,
does permit a clearer interpersonal comparison, i.e., an individual with
a higher hyp[#] can be thought of as behaving more hypocritically.

Still, hypocrisy's definition gives no hint about which of its portions –
profession of standards, beliefs, etc., or actual behavior – is more impor-
tant, which in turn creates the need for examining various weighting

schemes.18 In this study, variable hyp1 is a standard geometric
mean with equal weight applied to envcon and % cups, i.e., hyp1 ¼ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

envconð Þ % cupsð Þp
, while hyp2 and hyp3 give relatively more

(less) weight to envcon, respectively. In particular, hyp2 ¼ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
envconð Þ0:5

� �
% cupsð Þ2

� �r
and hyp3¼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
envconð Þ2

� �
% cupsð Þ0:5

� �r
.19

As Table 1 indicates, the average coffee drinker in our sample exhibits
hypocritical behavior at the rates of 56%, 55%, and 54%, respectively,
based on the definitions of hyp1, hyp2, and hyp3.20

A potential concern about the statistical validity of our hypocrisy
measure arises due to the possibility of a predetermined relationship
between hyp[#] and envcost. This concern hinges on the possibility of
confounding correlation between % cups, which is included multiplica-
tively in the definition of hyp[#], and cups, which is included linearly
in the definition of envcost. Theoretically, there is no reason why a pos-
itive relationship should necessarily exist between these two variables.
For example, consider Individual A, who visits a coffee shop only twice
per week and each time takes her coffee in a cardboard cup. Individual
B, on the other hand, visits a coffee shop six times per week and takes
his coffee in a cardboard cup four of those times. Relatively speaking,

16 Asquestion 12of the survey indicates, envcon is based on afive-point scale in response
to a single, general question about the individual's self-perceived concern for the environ-
ment (see Appendix A).We purposefully eschewed using Dunlap et al.'s (2000) New Eco-
logical Paradigm (NEP) scale to gauge each individual's level of environmental concern
because of the anticipated time it would take to complete the series of 15 questions nec-
essary to create the scale. The NEP is better suited to an online survey format, where the
typical respondent would have more time to complete the survey. We also worded the
envcon question as generally as possible in order to reduce the potential for a respondent
to bias their answers to other key survey questions. For example, if our envcon question
had asked respondents about their concerns regarding excessive use of disposable mate-
rial and the resulting pressure such usage puts on landfill space – rather than just about
their concern for the environment in general – it ismore likely that at least some of the re-
spondents would have felt pressure to bias their answers to the questions for cups and %
cups in order not to appear hypocritical. As a result, envcon can be thought of asmeasuring
an individual's moral standard for the environment in general, as opposed to just for the
issue of waste management in specific.
17 Hypocrisy is also not to be confused with the gap between intention and action, or
with boldfaced lying, as encountered by Davies et al. (2002).

18 Note that there is no theoretical basis uponwhich to formulate a quantitativemeasure
of hypocrisy, only the admittedly loose guidance provided by its definition.
19 Recall that both envcon and % cups are measures bounded by zero and one. Thus, for
example, (envcon)0.5 addsweight to envcon, while (envcon)2 reduces theweight.We leave
the reader to decide which of these weighting schemes more accurately reflects the
definition's true meaning.
20 While it is also possible to define hypocrisy scores as weighted arithmetic means of
envcon and % cups, e.g., hyp[#] = α(envcon) + (1− α)(% cups), 0 b α b 1, this type of ad-
ditive measure potentially suffers from a “zeros problem” whenever comparisons are
made across individuals who have zero values for either % cups or envcon, respectively.
Inparticular, two individualsmay still register positive hyp[#] values, e.g., when% cups=0
0 and envcon N 0 for both individuals, even though % cups= 0means that we intuitively
have no basis upon which to determine which individual is behavingmore hypocritically.

Fig. 2. Location of Cache County, Utah. (For interpretation of the references to color in this
figure legend, the reader is referred to the web version of this article.)

Fig. 1. Location of Utah. (For interpretation of the references to color in this figure legend,
the reader is referred to the web version of this article.)
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Individual A's total number of cups is small (cups=2), and her percent-
age of cups large (% cups = 100), while Individual B's total number of
cups is large (cups = 4) and his percentage small (% cups = 67). In
this case, the relationship between cups and % cups is negative rather
than positive. A similar example can just as easily be constructed show-
ing a positive rather than negative relationship. In general, therefore,
one might expect positive and negative relationships of this sort to off-
set, or at least counterbalance one another to some degree in any given
dataset. For our particular dataset, the linear relationship between cups
and % cups is positive and statistically significant, similar to the statisti-
cally significant linear correlations that exist between several of the re-
gression model's explanatory variables and envcost.

As importantly, Bohrnstedt and Goldberger (1969) show that statis-
tical relationships between variables such as hyp[#] and envcost are
indeed valid (i.e., not predetermined) because the exact covariance be-
tween hyp[#] – which, again, is defined as the product of two random
variables – and envcost is an exceedingly complicated collection of ex-
pectation and covariance terms. Therefore, one cannot necessarily de-
termine a priori, from their respective definitions alone, how these
types of random variables will correlate with one another in any given
dataset. Notwithstanding Bohrnstedt and Goldberger (1969), we have
calculated Pearson correlation coefficients for each explanatory variable
used in our regression analysis in order to assess the relative strength of
hyp[#]'s linear relationship with envcost.21 Results are reported in
Section 3.

Additional variables of interest in our regression analysis includeWTPp
and politic. VariableWTPp is the individual's predicted willingness-to-pay
(WTP) for the convenience of using a non-reusable cup. Convenience, in
turn, is a catch-all for foibles such as forgetfulness and laziness, which
might otherwise confound our estimates of hypocrisy's effects on envi-
ronmental cost. Table 1 reports means for two measures of WTPp. The
first, WTPp = − $ 0.19 per non-reusable cup, is an empirically esti-
mated mean WTP based on an interval regression model (discussed
in Section 3). The second,WTPp

� = $ 0.04 per cup, results from having
censored all negativeWTPp values at zero (roughly 72% of our sample of
521 observations). Variable WTPp

� accounts for the fact that paying
individuals for the ‘inconvenience’ of using a non-reusable cup
(i.e., considering the possibility of negative WTP for use of a card-
board or plastic cup) is unrealistic.22

The survey question used to create the variable politicwas included
in the survey in order to deflect the participant's attention away from
the environmental concern question (whichwas used to create envcon).
The goal here was to preclude the participant from correctly guessing
that the survey's intent was to measure hypocrisy. As an added bonus,
politic controls for political viewpoint, similar to how WTPp controls
for convenience. As indicated in Table 1, the average individual in our
sample self-identifies as having left-of-center political beliefs (which,
based on Cache County's historical voting record, is unrepresentative
of the county's population at large).23

21 Point biserial, rather than Pearson, correlation coefficients are calculated for all dum-
my variables used in the regression analyses in order to correct for the nominal vs. quan-
titative nature of these calculations.

22 Or, perhaps better said, more unrealistic than is the case for other types of environ-
mental goods, such as wilderness designation, enhanced mountain-biking trails, curbside
recycling, or enhancedwater flows for rafting and kayaking, each ofwhich entail more ad-
missible opportunity costs.
23 Our sample is, however, more representative of the city's gender composition (44%
male for our sample vs. 49% for Logan city) and income distribution (65% (23%) low-
(mid-) income for our sample vs. 69% (23.5%) for Logan city) (U.S. Census Bureau, 2010).

Table 1
Variable definitions and summary statistics.

Variable Description Mean (SD)

envcon General concern for the environment (0 = “unconcerned”, 0.25, 0.50, 0.75, 1 = “very concerned”). 0.80 (0.22)
cups Number of non-reusable cups used per week. 2.31 (2.59)
% cups cups per number of trips to coffee shop per week. 0.60 (0.44)
envcost Carbon cost ($/wk), calculated as cups × 0.000134 t of CO2 per cup × $35 per ton of CO2. 0.01 (0.01)
hyp1 Hypocrisy score calculated as

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
envconð Þ % cupsð Þp

. 0.56 (0.37)

hyp2
Hypocrisy score calculated as

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
envconð Þ0:5

� �
% cupsð Þ2

� �r
.

0.55 (0.41)

hyp3
Hypocrisy score calculated as

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
envconð Þ2

� �
% cupsð Þ0:5

� �r
.

0.54 (0.35)

WTPp Predicted willingness to pay for convenience of using non-reusable cups. −0.19 (0.28)
WTPp

� Adjusted willingness to pay (negative WTPp values censored at zero). 0.04 (0.10)
t Randomized tax (bid) value (in $), ti ∈ (0.05,0.1,0.15,0.2,0.25). 0.15 (0.07)
accept 1 = accepted t, 0 = otherwise. 0.32 (0.47)
male 1 = male, 0 = female. 0.44 (0.50)
younga 1 = 25 years old or less, 0 = otherwise. 0.35 (0.48)
middle 1 = between 26 and 50 years old, 0 = otherwise. 0.55 (0.50)
married 1 = currently married, 0 = otherwise. 0.43 (0.50)
lowinc 1 = annual income $50,000 or less, 0 = otherwise. 0.65 (0.48)
midinc 1 = annual income between $50,001 and $100,000. 0.23 (0.42)
lowed 1 = has obtained less than an associates degree, 0 = otherwise. 0.38 (0.49)
mided 1 = has obtained either associates or bachelors degree, 0 = otherwise. 0.28 (0.45)
politic Political identity (0 = “very liberal”, 0.25, 0.50, 0.75, 1 = “very conservative”). 0.30 (0.25)
liberal 1 = politic b0.5, 0 = otherwise. 0.63 (0.48)
polinf How informed about politics (0 = “uninformed”, 0.25, 0.50, 0.75, 1 = “very informed”). 0.66 (0.26)
envinf How informed about the environment (0 = “uninformed”, 0.25, 0.50, 0.75, 1 = “very informed”). 0.71 (0.23)
hinfo 1 = envinf N0.5, 0 = otherwise. 0.70 (0.46)
loc1 1 = Survey completed at Citrus and Sage coffee shop (off-campus), 0 = otherwise. 0.15 (0.36)
loc2 1 = Survey completed at Cafe Ibis, 0 = otherwise (off-campus), 0 = otherwise. 0.53 (0.50)
loc3 1 = Survey completed at Taggert Student Center (on-campus), 0 = otherwise. 0.20 (0.40)

a The youngest person to complete a survey was 17 years of age.
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3. Empirical Model and Results

We estimate a simple ordinary least squares (OLS) model of
hypocrisy's effect on individual i's carbon cost,24

envcosti ¼ Xiα þ ϵi ð1Þ

where Xi represents a vector of explanatory variables including individ-
ual i's demographic characteristics a lá survey questions 5–9, and self-
perceptions a lá survey questions 10–13 (see Appendix A). Also in-
cluded in vector Xi is the individual's hypocrisy score and predicted
willingness-to-pay for convenience. The α term represents a vector
of corresponding (constant) coefficients to be estimated, and ϵi is
an i.i.d error term.

The individual's predicted willingness-to-pay,WTPp, is derived from
prior interval regression analysis following Woolridge (2002). Accord-
ingly, based on his response to a given bid value, ti, the individual's la-
tent willingness-to-pay, WTPl is placed in one of two regions: (−∞, ti)
in the event of answering “no” to the willingness-to-pay question, and
(ti, ∞) in the event of answering “yes.”25 WTPl for individual i (in its re-
duced form, as a solution to a standard random-utility model) is as-
sumed linear in both its deterministic and random components,

WTPli ¼ Yiβ þ μ i ð2Þ

where, similar to vectorXi, Yi represents a vector of explanatory variables
(which in this case includes ti), β represents a vector of corresponding
(constant) coefficients to be estimated, and μi is a corresponding i.i.d
error term. For estimation purposes we define binary choice variable,
accepti, as equaling one if the respondent accepts ti and zero if not. Thus,
accepti = 1 responses implyWTPli N ti and accepti = 0 implies WTPli ≤ ti
(Caplan et al., 2010). Using Eq. (2), the probability that respondent i ac-
cepts bid ti is,

Pi ¼ Pr accepti ¼ 1½ � ¼ Pr WTPli Nti½ � ¼ Pr μ iNti−Yiβ½ � ¼ Φ Yiβ−tið Þ ð3Þ

where Φ(⋅) is a standard normal cumulative distribution function, with
the last equality following fromΦ(⋅)'s symmetry. Using Eq. (3), the asso-
ciated log likelihood function defined over all individuals i= 1,…,N, is,

LogL ¼
XN
i¼1

accepti ln Pið Þð Þ þ 1−acceptið Þ ln 1−Pið Þð Þ½ � ð4Þ

where, LogL is estimated using an interval regression model (Woolridge,
2002). Results for the estimation of Eq. (4) are provided in Appendix B.26

Table 2 presents our results for the estimation of Eq. (1). Of primary
interest is the set of coefficient estimates for hyp1–hyp3, each ofwhich is
positive and statistically significant at the 1% level of significance. These
estimates indicate that as the average individual's hypocrisy score in-
creases by 1% he contributes roughly $0.0002 in additional global car-
bon costs, all else equal. To put this result in context, if the average
coffee drinker in our sample reduces his hypocrisy score by 1%
(e.g., from 0.56 to 0.55 for hyp1, see Table 1), then, using the formula
for envcost in Table 1, this change is estimated to result in a reduction
of roughly (3/100)ths of a non-reusable cup per week ((0.01 reduction
in hyp1 × 0.015) / (0.000134 t of CO2 per cup × $35 per ton of CO2),

Table 2
Regression results for envcost.

Explanatory variable Model with hyp1 Model with hyp2 Model with hyp3

(Standard errora) (Standard errora) (Standard errora)

constant −0.002 −0.003 −0.000
(0.002) (0.002) (0.003)

hyp1 0.015*** – –

(0.001)
hyp2 – 0.015*** –

(0.001)
hyp3 – – 0.013***

(0.001)
WTPp⁎

b 0.076*** 0.074*** 0.081***
(0.009) (0.009) (0.009)

male −0.001 −0.001 −0.002*
(0.001) (0.001) (0.001)

young −0.002 −0.002 −0.001
(0.001) (0.001) (0.002)

middle −0.002** −0.002** −0.002*
(0.001) (0.001) (0.001)

lowinc 0.005*** 0.005*** 0.005***
(0.001) (0.002) (0.002)

midinc 0.005*** 0.005*** 0.006***
(0.002) (0.002) (0.002)

lowed 0.008*** 0.007*** 0.008***
(0.001) (0.001) (0.001)

mided 0.006*** 0.005*** 0.006***
(0.001) (0.001) (0.001)

politic 0.001 0.001 0.002
(0.002) (0.002) (0.002)

envinf −0.003 −0.001 −0.005***
(0.001) (0.002) (0.002)

loc1 −0.003** −0.003* −0.004**
(0.002) (0.001) (0.002)

loc2 −0.003** −0.003* −0.003**
(0.001) (0.001) (0.002)

loc3 −0.006*** −0.006*** −0.006***
(0.002) (0.002) (0.002)

Number of Observationsc 465 465 465
R2 0.56 0.58 0.49
F(14,450) 35.64*** 39.59*** 26.77***

***Significant at 1% level, **significant at 5% level, *significant at 10% level.
a Standard errors are robust for heteroscedasticity using White's (1980) method.
b Standard errors are bootstrapped (5000 replications).
c Number of observations dropped from 521 to 465 due to missing data points.

24 We use STATA IC/11.0 for Windows (64 bit).
25 In this study, ti ∈ (0.05,0.1,0.15,0.2,0.25).

26 See McFadden (1974), Cameron (1988), Haab and McConnell (2003), and Greene
(2011) for further discussion on the interval, or censored-logistic, regression model, par-
ticularly its strengths and weaknesses as an estimator of mean welfare measures such as
WTP.
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where 0.015 is the coefficient estimate for hyp1 from Table 2). Thus, in-
ducing the average coffee drinker to halve his use of 2.31 non-reusable
cups per week would require a reduction in his hypocrisy score of
roughly 0.39 (i.e., from 0.56 down to 0.17), all else equal.

The usual caveat applies with respect to definitively answering the
questions of (1) what might motivate the average coffee drinker to re-
duce his hypocrisy score in the first place, and (2) how hemight gener-
ate the reduction. All we are permitted to say in this study is that, all else
equal, our data suggests that a relatively large reduction in his hypocrisy
score is required to induce the average coffee drinker to substantially
cut his dependence on non-reusable cups. With respect to question 1,
the reduction may be a consequence of value formation (e.g., Hoehn
and Randall, 1987) or preference learning (e.g., Crocker and Shogren,
1991), either of which seems plausible. It might also come about
through guilt feelings that arise from a mental state of cognitive disso-
nance, a possibility we explore at length in Section 4. With respect to
question 2, we know only that the average individual's reduction does
not come about strictly through a decrease in his envcon value
(i.e., the “professing standards, beliefs, etc.” portion of hypocrisy's defi-
nition). If this were the case, then on average no concomitant change
would occur in envcost. Thus, all we can say is thatwhatwould ultimate-
ly drive the average individual to reduce his hypocrisy score is either
purely a reduction in his % cups value (i.e., the revealed-preference por-
tion of hypocrisy's definition) or, most likely, some combination of re-
ductions in his envcon and % cups values.27

As indicated in Table 2, a positive contribution to carbon cost is also
linked to the need for convenience (themarginal effect of a one-cent in-
crease in an individual's WTPp

� is roughly $0.0008 in weekly carbon
costs), suggesting that a coffee drinker's hypocritical behavior and
need for convenience do indeed take an environmental toll. Similar
tolls on the environment can be attributed to an individual's (1) being
relatively uninformed about environmental issues, (2) being female,
(3) being low ormiddle income, and (4) not having attained a relatively
high formal education level.28 These marginal effects are, for the most

part, robust across the three models. Further, the F and R2 statistics for
each model indicate relatively good overall statistical fits of the data,
with more than half of the total variation in envcost explained by the
models' respective covariates.

As mentioned in Section 2, a potential concern about the validity of
our hypocrisy measure arises due to the possibility of a predetermined
relationship between hyp1–hyp3 and envcost. Non-parametric, Pearson
correlation coefficients are reported in Table 3 (point biserial correlation
coefficients are reported for the dummyvariables,which include all var-
iables except hyp1–hyp3 andWTPp

�). These coefficients are estimates of
the linear relationship between the given explanatory variable and
envcost. Among the set of explanatory variables included in Table 2,
the hyp1, hyp2, and WTPp

� variables have the strongest correlations
with envcost, followed by hyp3, and lowed. Variables politic, envinf,
loc1, male and young also exhibit statistically significant correlations
with envcost.

Comparing these (unconditional) non-parametric results with the
(conditional) regression results reported in Table 2, we see that several
of the variables associated with statistically significant regressors in
Table 2 obtain insignificant correlation coefficients in Table 3, and
vice-versa. For example, lowinc, midinc, mided, loc2, and loc3 all have
statistically significant regression coefficients, but insignificant correla-
tion coefficients. Variables young and politic have statistically insignifi-
cant regression coefficients, but significant correlation coefficients, and
loc1's correlation coefficient obtains a noticeably higher level of signifi-
cance than its regression coefficient. Thus, in the final analysis, correla-
tion coefficients alone do not seem to adequately distinguish the
statistical validity of hyp1–hyp3 as explanatory variables.

Lastly, Table 4 presents results for the interaction of our demograph-
ic variables with hyp1, hyp2, and hyp3, respectively. For ease of
interpreting the interactive effects of political identity and the percep-
tion of being informed about environmental issues, we have created
two new dummy variables. Variable liberal equals one if the individual's
corresponding value for politic is less than 0.5, i.e., the individual rates
himself “left-of-center” on the political scale, and zero otherwise. Simi-
larly, variable hinfo equals one if the individual's corresponding value
for envinf is greater than 0.5, i.e., the individual rates himself “higher-
than-middle” on the environmentally-informed scale, and zero
otherwise.

27 Note that the limitations we face in answering questions 1 and 2 with respect to hyp
[#]'s marginal effect on envcost are no different than those faced by any empirical study
of socio-economic phenomena when it comes to explaining how and why a specific rela-
tionship in the data exists, e.g., for the marginal effects of other socio-demographic vari-
ables such as age and education level.
28 As with the variable envcon, our measure of how well-informed an individual per-
ceives him- or herself to be about the environment (envinf) is purposely as general as pos-
sible (refer to Table 1). The reasons for adhering to this level of generality with envinf are
precisely the same as those for envcon (refer to footnote 17).

Table 3
Correlation coefficients (between envcost and other variables).

Explanatory variable Correlation coefficient

hyp1 0.57***
hyp2 0.62***
hyp3 0.44***
% cups 0.65***
envcon −0.22***

WTPp
�b 0.45***

male 0.08*
young 0.09*
middle −0.05
lowinc −0.02
midinc −0.01
lowed 0.13***
mided −0.04
politic 0.11**
envinf −0.10**
loc1 0.12***
loc2 −0.01
loc3 0.06

***Significant at 1% level, **significant at 5% level, *significant at 10% level.

Table 4
Regression results for interaction terms.a

Interaction
term

Interacted with
hyp1

Interacted with
hyp2

Interacted with
hyp3

(Standard errorb) (Standard errorb) (Standard errorb)

male 0.004** 0.004** 0.004**
(0.002) (0.002) (0.002)

young 0.000 −0.000 0.001
(0.002) (0.002) (0.002)

middle −0.000 0.000 −0.001
(0.002) (0.002) (0.002)

lowinc 0.000 −0.000 0.000
(0.002) (0.002) (0.002)

midinc −0.002 −0.001 −0.001
(0.002) (0.002) (0.002)

lowed 0.002 0.002 0.003*
(0.002) (0.002) (0.002)

mided −0.000 −0.000 −0.000
(0.002) (0.002) (0.002)

liberal −0.002 −0.002 −0.003*
(0.002) (0.002) (0.002)

hinfo −0.000 0.001 −0.002
(0.002) (0.002) (0.002)

***Significant at 1% level, **Significant at 5% level, *Significant at 10% level.
a Separate regressions were run for each interaction term, which included only a con-

stant and hyp[#], along with the interaction term itself.
b Standard errors are robust for heteroscedasticity using White's (1980) method.
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As the table indicates, with respect to hyp1 and hyp2 the hypocrisy
effect is larger solely for males. Based on hyp3, the hypocrisy effect is
larger for lower-educated and more-conservative individuals in addi-
tion to males. We therefore have some evidence to suggest that differ-
ent types of coffee-drinking hypocrites affect the environment to
varying extents.

4. Summary and Conclusions

As this study suggests, economists likely have something to add to
themusings of philosophers and psychologists on the subject of hypoc-
risy. That something is a quantitative assessment of hypocrisy's envi-
ronmental costs. In studying the choices coffee drinkers make with
respect to the type of cup in which their drink is taken – reusable vs.
non-reusable –we find that each percentage increase in an individual's
“hypocrisy score” results in roughly $0.0002 in additional costs associat-
ed with carbon emissions per week. We find evidence to suggest that
this hypocrisy effect is larger for male, lower-educated, and more-
conservative coffee drinkers.

Although the magnitude of the estimated cost associated with this
human foible is admittedly small for coffee drinkers, the problem of hy-
pocrisy merits attention. Our empirical results suggest that the social
net benefit associated with reducing hypocrisy scores among coffee
drinkers may in fact be positive. To see this, note from Table 1 that the
average drinker adds roughly $0.01 per week in global carbon costs
due to his use of non-reusable cups. We estimate the (private) benefit
obtained from using non-reusable cups (in the form of WTP for their
convenience) to be as low as −$0.19 and as high as $0.04 per cup. To
the extent that his WTP for convenience is therefore less than $0.01 on
a weekly basis, a net social gain from reducing the typical drinker's
use of non-reusable cups is indeed attainable. Although our coefficient
estimates for hyp[#] in Table 2 suggest that, all else equal, a relatively
large reduction in a coffee drinker's hypocrisy score is needed to induce
the requisite reduction in carbon cost (recall our discussion in
Section 3), there appears to be plenty of scope for such a reduction, as
the average drinker scores in a range of 54% to 56% on the hypocrisy
scale (Table 1). Granted, wrestling with one's hypocrisy when it
comes to choosing which type of cup to take coffee or tea in is one
thing. When it comes to making other choices that have far greater en-
vironmental impacts, such as which mode of transportation to choose
for day-to-day travel, or where and how to travel for vacation, the pay-
offs associatedwith reducing one's corresponding hypocrisy scoresmay
be far more profound. Through deeper introspection, of the kind
Rochefoucauld, Heschel, and Jung surely strove to provoke in us, we
would be taking personal ownership of the externalities to which we
contribute, perhaps with a longer-lasting effect on our consumptive
behaviors.

The question naturally arises, why attempt to reduce people's hy-
pocrisy through “deep regulation”, e.g., through a cognitive-
dissonance campaign geared toward instilling guilt and introspection
in individuals, when taxation, subsidization, or the provision of techni-
cal information could potentially serve the same purpose (perhaps at
a relatively lower cost per cup)?29 Our answer is twofold. First, creating

cognitive dissonance in an individual's mind – specifically via pointing
out an individual's hypocrisy – has been shown to induce behavioral
changes in a variety of social contexts, e.g., systematic use of condoms
by young adults (Aronson et al., 1991; Stone et al., 1994), water
conservation (Dickerson et al., 1992), road safety (Fointiat, 2004;
Fointiat et al., 2008), and fighting racism (Son Hing et al., 2002).30

Hence, we have a reason to believe that instilling cognitive dissonance
(as a possible public policy) with respect to coffee drinkers' hypocritical
behavior could also effectively mitigate their environmentally wasteful
behavior.

Second, the possible spillover effects associated with confronting
people about their hypocritical choices in life may outweigh those that
would be obtained through standard price incentives, particularly
when the cognitive-dissonance campaign is coupled with provision of
information targeting a specific environmental problem — in our case
the carbon cost associated with the use of non-reusable coffee cups.
Similar to how rational behavior induced in market settings can spill-
over to non-market valuation settings (Cherry et al., 2003) and how
an induced state of pessimism can induce individuals to accept signifi-
cantly lower minimum acceptable offers in an ultimatum game
(Dickenson and Oxoby, 2011), pointing out hypocrisy in one market
setting may encourage less hypocritical behavior in other market
settings. Here, unfortunately, we have only these two studies upon
which to conjecture about the possibility of behavioral spillover effects
associated with instilled cognitive dissonance on an individual, micro-
economic level. To our knowledge, there are no known studies of
micro-level, behavioral spillover effects associated with taxation and
subsidization.31

Lastly, in addition to helping evince gaps in the cognitive-dissonance
and behavioral-spillover literatures, this study's results also have an im-
portant methodological implication, as pointed out in Section 1. The
long-held presumption among stated-preference researchers that (in
well-designed surveys) hypothetical bias alone distinguishes revealed
from stated values or behavior is incorrect. Part of this difference
could in fact be explained by an individual's hypocritical behavior. Con-
trolling for hypocritical bias would therefore refine our measurements
of the bias we heretofore have attributed solely to the hypothetical na-
ture of the survey instrument.

Appendix A. The Coffee Shop Survey

Thank you for agreeing to complete this survey. Your responses will
help inform research being conducted by [NAMES REMOVED FOR SAKE
OF ANONYMITY]. Once you have completed the survey, please fold it
and slip it into the cardboard box marked “coffee shop survey” located
near the cash register. The USU Institutional Review Board for the pro-
tection of human participants (IRB) has approved this study. If you
have any questions or concerns you may contact [NAME REMOVED
FOR SAKE OF ANONYMITY] at [NUMBER REMOVED FOR SAKE OF ANO-
NYMITY] or email [ADDRESS REMOVED FOR SAKE OF ANONYMITY]. If
you would like to contact someone other than the research team, you
may contact the IRB Administrator at (435) 797-0567 or email irb@
usu.edu.

29 Festinger (1957) is generally credited with coining the term “cognitive dissonance”,
which is an aversive state of psychological tension aroused when an individual faces
two inconsistent cognitions (Rubens et al., 2013). According to Rubens et al. (2013),
Festinger (1957) believed that people are motivated to reduce this dissonance by chang-
ing one or both of the inconsistent cognitions. It is important to note the distinction be-
tween Festinger's notion of cognitive dissonance and that of hypocrisy. Hypocrisy is an
anomaly (i.e., foible) in an individual's behavior that is not necessarily driven by confusion
or mental stress, and whose occurrence requires no external (i.e., context-specific) or in-
ternal (non-context-specific) stimulus. In contrast, cognitive dissonance refers to a state
of confusion in an individual's mind caused by mental stress that is in turn induced by
some internal or external stimulus.

30 Rubens et al. (2013) find that these behavioral changes are not robust to delays be-
tween pointing out the individual's hypocritical behavior and providing him or her with
the opportunity to change that behavior.
31 There are a handful of empirical studies that consider the spillovers associated with
taxes/subsidies, but these are confined to either macroeconomic spillover effects, e.g., in
the vein of Parry (1995), or the spillover effects on prices of commodities in related mar-
kets, e.g., in the vein of Heckman et al. (1998), not spillover effects onmicro-level, individ-
ual behavior per se.
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Appendix B. Empirical Results for Willingness to Pay

The End. Thanks again for completing this survey. You may now put it in the cardboard box near the cash register. If you borrowed one of our little
pencils, we would appreciate it if you would also return it to the pencil box.

Explanatory variable Regression coefficients Marginal effects

(Standard error) (Standard error)

constant −0.079 –

(0.394)
ti −1.656* −0.571*

(0.993) (0.342)
cups 0.065** 0.022**

(0.028) (0.009)
male 0.225 0.078

(0.149) (0.052)
young 0.053 0.018

(0.293) (0.102)
middle 0.183 0.063

(0.244) (0.083)
lowinc −0.346 −0.122

(0.239) (0.086)
midinc −0.312 −0.102

(0.245) (0.076)
lowed −0.415* −0.139*

(0.214) (0.069)
mided −0.212 −0.071

(0.205) (0.067)
loc1 −0.735** −0.212**

(0.312) (0.070)

(continued on next page)

Appendix A (continued).
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Appendix C. The Social Net Benefit of Eliminating Hypocrisy

Let ui = ui(ai,ei; βi,γi) represent individual i's continuously differen-
tiable, quasi-concave utility function,where (1) ai=(ai1,…,aiJ) is i's vec-
tor of activity levels for activities j= 1,…,J, (2) ei is i's perception of the
environment's overall health, and (3) associated vector βi and scalar γi

parameterize ui with respect to ai and ei, respectively, such that ∂ui(⋅)/
∂aij N 0,∀ aij, and ∂ui(⋅)/∂ei N 0. Further, let ei = fi(ai; a−i,θi,θ−i) repre-
sent the mapping function for i's activity levels to his perception of the
environment's health,where associated vector θi andmatrix θ−i param-
eterize fi with respect to ai and a−i, respectively, and subscript − i de-
notes all individuals other than individual i.32 For future reference we
assume θi ensures ∂fi(⋅)/∂aij b 0,∀ aij, i.e., each of the individual's activi-
ties harms the environment.

If the individual behaves as ifθi ¼ θiT has been inserted in f(⋅),where
θi

T ¼ θi1
T ;…; θi J

T
� �

represents i's ‘professed’ parameter vector, then i
exhibits no hypocrisy. In this case, individual i parameterizes his envi-
ronmental mapping function (and thus the perceived environmental-
health portion of his utility function) strictly according to his professed
beliefs, and then behaves accordingly in choosing his activity levels to
maximize his welfare. It naturally follows that the number of θij param-
eters not set equal to their corresponding θi j

T values defines the
individual's degree of hypocrisy. For example, insertion of vector θi ¼
θi1≠θi1

T ; θi2
T ;…; θi J

T
� �

denotes individual i as a first-degree hypocrite,
insertion of θi ¼ θi1≠θi1

T ; θi1≠θi2
T ; θi3

T ;…; θi J
T

� �
denotes second-

degree hypocrisy, and so on. We assume that f i ai; a−i; θi; θ−ið ÞN f i
ai; a−i; θiT ; θ−i

� �
,∀θi≠θiT, i.e., the perceived environmental effect of hy-

pocrisy is always negative in the sense that by not parameterizing his
environmental mapping function strictly according to his professed be-
liefs, the individual perceives his contribution to environmental damage
(or, reduced environmental health) as being less than it actually is.

Without loss of generality (for the purpose at hand) consider the
simple case of quasi-linear preferences defined over single-valued ai
and a− i (e.g., taking coffee in a cardboard cup), and thus for single-
valued parameters βi, θi, and θ− i.33 Let the numeraire be defined as
yi.34 Given local non-satiation of preferences, the individual's budget
constraint holds with strict equality, i.e., wi = yi + pai, where wi is i's
wealth level and p is the (given) per-unit cost of activity ai.

Individual i's corresponding indirect utility can then be defined for the
cases of θi ¼ θi

T and θi≠θi
T , respectively, as,

vi
T ¼ vi p;wi;βi;γi; θi

T
; θ−i; a−i

� �
ð5Þ

evi ¼ vi p;wi;βi;γi; θi; θ−i; a−ið Þ: ð6Þ

where, given the earlier assumptions ∂fi(⋅)/∂aij b 0,∀ aij, and f i
ai; a−i; θi; θ−ið ÞN f i ai; a−i; θi

T
; θ−i

� �
, ∀θi≠θi

T , we know that in a Nash
equilibrium (where individual i takes a−i as given), (1) eviNviT , (2) eaiN
ai

T , and (3) eeiNeiT , where (ãi, i) and ai
T
; ei

T
� �

are the optimal activity
and perceived environmental-health values associated with ṽi and vi

T ,
respectively. In other words, in the process of eliminating his hypocrisy
individual i both reduces his activity level and perceives environmental
health to be worse, which in turn reduces his maximum utility level.

Inverting Eq. (6) to obtain its associated expenditure function, emi ,
and using the result eviNviT , leads to,
wi ¼ emi ¼ mi p;βi;γi; θi; θ−i; a−i;evið ÞNmi p;βi;γi; θi; θ−i; a−i; vi

T
� �

: ð7Þ

Willingness to pay to avoid having to correct for one's hypocrisy,
WTPi

H , is then defined as,

WTPi
H ¼ wi−mi p;βi;γi; θi; θ−i; a−i; vi

T
� �

N0: ð8Þ

WTPi
H is ameasure of the cost individual i incurs (i.e., thewelfare in-

dividual i loses) as a result of eliminating his hypocrisy. This measure
has been approximated (on a weekly basis) by WTPp and WTPp

� in
our study. The corresponding (social) benefit has been approximated
by envcost. Thus, social net benefit is calculated as envcost — WTPi

H .
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