
Contents lists available at ScienceDirect

Journal of Environmental Psychology

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

Green consumption does not make people cheat: Three attempts to replicate
moral licensing effect due to pro-environmental behavior☆

Jan Urbana,∗, Štěpán Bahníkb, Markéta Braun Kohlováa

a Environment Centre, Charles University, Prague, Czech Republic
b Faculty of Business Administration, University of Economics, Prague, Czech Republic

A R T I C L E I N F O

Handling Editor: Florian Kaiser

Keywords:
Moral licensing
Green consumption
Environmental attitude
Cheating

A B S T R A C T

A recent study (Mazar & Zhong, 2010) argued that green consumption triggers cross-domain moral licensing,
which makes people engage in dishonest behavior. In two conceptual and one close replication of this study
(total N=1,274), we manipulated participants’ level of green consumption. Three different validated tasks,
which allowed participants to cheat for monetary profit, were used to measure dishonesty in the three experi-
ments. We found no licensing effect of green consumption on subsequent dishonesty. Thus, policies which make
people engage in pro-environmental behavior are less likely to trigger cross-domain licensing than previously
thought.

1. Introduction

Making people engage in pro-environmental behavior is arguably
one of the general goals of environmental psychology (e.g., Schultz,
2014). Recent evidence suggests, however, that engagement in pro-
environmental behavior can produce unforeseen and often adverse ef-
fects on subsequent pro-environmental behavior and elsewhere. For
instance, engagement in pro-environmental behavior was found to
make people less likely to engage in subsequent pro-environmental
behavior (Catlin & Wang, 2013; Garvey & Bolton, 2017; Geng, Cheng,
Tang, Zhou, & Ye, 2016; Noblet & McCoy, 2018), diminish their sub-
sequent prosociality (Hahnel et al., 2015; Susewind & Hoelzl, 2014),
and make them outright dishonest and immoral (Mazar & Zhong,
2010).

In this work, we aimed to replicate a much-discussed empirical
study showing that the purchase of green products triggers the moral
licensing effect, which in turn makes people more likely to engage in
dishonest behavior (Mazar & Zhong, 2010). Such cross-domain moral
licensing, which links apparently distinct behaviors in different do-
mains is important to study for several reasons. The possibility of cross-
domain licensing would mean that environmental policies promoting
pro-environmental behavior should be designed so that moral licensing
processes do not undermine their efficiency or the efficiency of other
policies. In addition, research on pro-environmental behavior should

then focus on the study of processes central to theorizing on moral li-
censing (e.g., goal satiation, situation construal) so as to complement
existing understanding of pro-environmental motivation (e.g., Kaiser,
Byrka, & Hartig, 2010; Steg & Vlek, 2009). Finally, if cross-domain
moral licensing existed, its study would provide invaluable insight into
the compensatory dynamics of goal-shifting and self-regulation that
may be obscured in within-domain effects by alternative mechanisms
(Truelove, Carrico, Weber, Raimi, & Vandenbergh, 2014).

Despite its impact in the literature and its potential theoretical and
practical implications, evidence regarding the cross-domain moral li-
censing effect due to pro-environmental behavior is scarce. The present
study advances knowledge of environmental cross-domain moral li-
censing by (i) focusing on the link between pro-environmental behavior
and dishonesty, addressed by Mazar and Zhong’s (2010) study, but not
by its subsequent replications (see Hahnel et al., 2015; Susewind &
Hoelzl, 2014); (ii) providing evidence from highly-powered studies, and
(iii) by systematically exploring the role of environmental attitude, one
of the suspected moderators of moral licensing in the environmental
domain (e.g., Hahnel et al., 2015; Mullen & Monin, 2016).

2. Compensatory and consistency effects of pro-environmental
behavior

Engagement in pro-environmental behavior has been shown to
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affect engagement in subsequent pro-environmental behavior (e.g.,
Geng et al., 2016) as well as behaviors not considered pro-environ-
mental, such as volunteering in research (Hahnel et al., 2015). The
effects of one pro-environmental behavior on another are summarily
denoted as positive or negative spill-over effects (for their review, see
Nilsson, Bergquist, & Schultz, 2017; Truelove et al., 2014), depending
on whether they result in consistency (i.e., more pro-environmental
behavior) or compensatory (i.e., less pro-environmental behavior) ef-
fects. There is no general term for the effects of pro-environmental
behavior on other types of behavior such as negative effects of green
consumption on prosocial intention (e.g., Susewind & Hoelzl, 2014).

Multiple mechanisms have been hypothesized to drive consistency
as well as compensatory effects (e.g., Nilsson et al., 2017; Truelove
et al., 2014). For instance, negative spill-over effects can be explained
by the rebound effect driven by the economic processes of a changing
demand structure (Sorrell & Dimitropoulos, 2008), by the moral li-
censing effect, whereby engagement in a behavior which people per-
ceive as moral gives them a “license” to subsequently behave immorally
(Miller & Effron, 2010), and by the single action bias, where focus on
one pro-environmental behavior makes people neglect other options of
environmental protection (e.g., Weber, 1997).

To complicate things further, multiple theoretical explanations have
been proposed for the same compensatory phenomena. For instance,
the moral licensing effect has been sometimes explained through the
moral credit model postulating that a history of moral behavior allows a
person to keep positive moral self-perception, even when engaging in
immoral behavior, which indirectly motivates immoral behavior by
weakening self-control (e.g., Sachdeva, Iliev, & Medin, 2009). An al-
ternative explanation, the moral credentialmodel, hypothesizes that past
moral behavior establishes the moral credential of a person, which fa-
cilitates future immoral behavior that is no longer attributed to the
immorality of the person (Monin & Miller, 2001). Recently, a third
potential explanation has been proposed, which argues that once
people achieve saturation of their goals, such as environmental protec-
tion, they are likely to turn to other, logically independent and com-
peting goals, thus inhibiting the commitment to the goal of environ-
mental protection (e.g., Geng et al., 2016).

Another difficulty in the study of consistency and compensatory
effects is due to the fact that they are hypothesized to arise in the same
situation depending on the presence of, often subtle, moderators. For
instance, the purchase of green products has been reported to decrease
as well as increase the intensity of subsequent pro-environmental be-
havior, depending on whether participants evaluated their progress in
environmental protection or their commitment to environmental pro-
tection after they had made the purchase (Geng et al., 2016). For in-
stance, compensatory effects, rather than consistency effects, are more
likely in situations in which initial behavior is framed as goal progress
(rather than goal commitment) and people do not deeply identify with
the target behavior (see Mullen & Monin, 2016 for a review of mod-
erators). Environmental attitude, in particular, seems to be an im-
portant moderator of licensing in the environmental domain (e.g.,
Garvey & Bolton, 2017; Hahnel et al., 2015), probably due to the fact
that people with a high level of environmental attitude are more
committed to the goal of environmental protection (e.g., Kaiser &
Wilson, 2004).

3. Cross-domain moral licensing

Whereas several studies have examined the inhibitory effect of one
pro-environmental behavior on the probability of subsequent environ-
mental behavior (e.g., Catlin & Wang, 2013; Geng et al., 2016;
Tiefenbeck, Staake, Roth, & Sachs, 2013) or pro-environmental inten-
tion (e.g., Garvey & Bolton, 2017; Geng et al., 2016; Noblet & McCoy,
2018), cross-domain moral licensing as a result of pro-environmental
behavior is much less documented. The possibility of moral licensing
being triggered by pro-environmental behavior is related to the fact

that pro-environmental behavior is inherently prosocial behavior
(Kaiser & Byrka, 2011) and it is therefore perceived as moral by ex-
ternal observers (e.g., Mazar & Zhong, 2010).

One of the few studies demonstrating cross-domain moral licensing
due to initial engagement in pro-environmental behavior is a study by
Mazar and Zhong (2010). In their study, Mazar and Zhong (2010)
conducted two laboratory experiments in which they manipulated
participants’ pro-environmental behavior by having them choose pro-
ducts from a store which featured predominantly conventional products
(control condition) or from a store which featured predominantly green
products (pro-environmental condition). This manipulation affected the
probability of choosing green products and subsequently led partici-
pants to make lower offers in the dictator game, answer dishonestly in a
cheating task, and steal money from researchers.

Only two studies have replicated these cross-domain licensing ex-
periments. A study by Hahnel et al. (2015, Study 3) conducted a con-
ceptual replication of the original study and found that participants in
the green condition were less prosocial (i.e., less willing to volunteer in
unrelated research and completing a lower number of questionnaire
pages). This study also found that environmental attitude moderated
moral licensing, which was strongest in people with high levels of en-
vironmental attitude, and thus the moderation effect of attitude ran in
the opposite direction than in other licensing studies (see, e.g., Mullen
& Monin, 2016).

Another conceptual replication by Susewind and Hoelzl (2014)
found that the effect of the store task on the intention to behave pro-
socially was moderated by store task framing. Participants who rated
their prior shopping in the green store in terms of progress to en-
vironmental protection, and thus framed the shopping situation as goal
progress, manifested moral licensing. On the other hand, participants
who rated their commitment to the goal of environmental protection,
and thus used goal-commitment framing, manifested consistency.
Findings of goal commitment as a moderator of environmental moral
licensing provide further rationale for our exploration of the role of
environmental attitude as a potential moral licensing moderator.

Two related studies are also interpretable as examples of cross-do-
main moral licensing. These found that the mere act of rating en-
vironmentally friendly sunscreen (Hahnel et al., 2015) and organic food
(Eskine, 2012), rather than their purchase, was sufficient to decrease
subsequent prosociality (but see Mazar & Zhong, 2010, for opposite
findings).

4. Research goals

The initial goal of this study was to conduct a conceptual replication
of Mazar and Zhong’s (2010) study, while focusing on environmental
attitude as a potential licensing moderator. More specifically, we con-
ducted a replication of the licensing effect of green consumption on
subsequent dishonesty. After failing to replicate licensing in Study 1, we
conducted two additional pre-registered studies with high statistical
power and a neutral control group to further examine our results.
Whereas Study 2 was still a conceptual replication, Study 3 was a close
replication of Mazar and Zhong’s (2010) study. Thus, across three
studies, we tested the hypotheses that green consumption triggers
moral licensing and leads to dishonesty, and that licensing is moderated
by environmental attitude.

5. Study 1

Study 11 attempted to conceptually replicate the cross-domain li-
censing effect of pro-environmental behavior on dishonesty using the

1Materials, data, and analysis scripts for the pilot and the three studies, and
preregistrations of Studies 2 and 3, as well as tests of all pre-registered hy-
potheses can be found here: https://osf.io/jxqra.
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procedure of Mazar and Zhong (2010) to manipulate pro-environ-
mental behavior.

5.1. Method

5.1.1. Participants
A non-representative sample of 507 Czechs from a proprietary

Internet panel of a survey company accessed the first questionnaire
online. Twenty-eight (5.5%) participants who did not finish the ques-
tionnaire and 62 (12.2%) participants who did not pass all three at-
tention checks were excluded. The remaining participants were invited
two weeks later to an ostensibly unrelated study, but only 320 (63.5%)
participants accessed the second questionnaire, 94 (18.5%) did not
complete it, and another four (0.8%) participants wished to be excluded
from the study after the debriefing. The completion rate was similar in
the two experimental conditions, χ2(1, N=320)=0.26, p= .61,
φ=0.03. We also excluded two participants with extreme completion
times (more than three SD from mean) and five participants who had
guessed the focus of the study (honest behavior).

The final sample (N=215) was variable in terms of socio-
demographics (45.1% were females, 7.0% of participants had primary,
62.3% secondary, and 30.7% tertiary education, Mage= 42.0,
SDage= 18.8).

5.1.2. Materials
Manipulation of pro-environmental behavior. The study used

Mazar and Zhong’s (2010) procedure to manipulate pro-environmental
behavior. Participants in the green experimental condition selected
products they would wish to obtain from a store with a majority of
green products (nine out of 12 products), whereas participants in the
conventional condition selected from a store with a majority of con-
ventional products (nine out of 12 products). A pilot of the store task
items revealed that Czech participants perceived consumption of green
products as more moral than consumption of conventional products
(see Appendix A for details).

The store task, framed as shopping in an online store, featured real
products available on the Czech market and instructed participants to
make their choice of products carefully because they would receive
these products if they were drawn in a raffle. Products closely matched
those used in Mazar and Zhong’s (2010) study. The package sizes and
actual market prices of product substitutes used in the two conditions
were equal or very similar. Each store featured small pictures of the
products, their descriptions, and price tags. Participants could click on
the products to see detailed product descriptions. Environmental attri-
butes were included in the names of the products (e.g., “green”, “eco-
logical”, “organic”) and in the detailed descriptions. The stores them-
selves were not labeled.

The main difference between our store task and the one used by
Mazar and Zhong (2010) was that participants in our study could
choose any number of each product to a total value of 450 Czech
Crowns (CZK), equivalent of €17.5 or $20.7, and were informed that
“several participants” would be randomly drawn at the end of the study
to actually receive selected products, whereas the original study al-
lowed participants to choose only one product of each kind and one in
25 participants was randomly chosen and received products.

Measure of subsequent honesty. Honesty was measured with a task
from Fischbacher and Föllmi-Heusi (2013) in which participants rolled
a fair six-sided die (either their own, or one of the listed virtual dice
available online) to determine their reward. The payoff value (in CZK)
equaled the number rolled on the die multiplied by 100, except when
participants rolled a six, in which case the payoff value was zero. The
task was preceded by eight practice rounds, the outcomes of which
were recorded by participants, but not used to determine their payoff,
to facilitate dishonesty (Shalvi, Dana, Handgraaf, & De Dreu, 2011).
With a theoretically known distribution of payoff values in random
throws, Puniform= .167, E(payoff)= 250 CZK, this measure assessed the

group-level tendency to cheat.
Environmental attitude. Environmental attitude was measured with

the General Environmental Behavior scale (GEB), a validated attitude
scale based on 50 self-reports of ecological behaviors (e.g., Byrka,
Kaiser, & Olko, 2017; Kaiser et al., 2010). This Rasch-calibrated scale
had a somewhat lower person separation reliability, relps= .70, and
internal consistency, α=0.64, than in previous studies (e.g., Byrka
et al., 2017; Kaiser & Wilson, 2000), but it still produced variable scores
(SD=0.72, see also General Discussion).

Attention checks. Three attention checks were included in the GEB
battery in the first (pretest) questionnaire. These attention checks asked
participants to mark a specific answer.

5.1.3. Design and procedure
Participants were asked to fill out a questionnaire with a battery of

eight items measuring green identity (not analyzed in this study), 50
items of the GEB scale, and questions on perception of global climate
change (not analyzed in this study) in a study that ostensibly focused on
self-perception and lifestyles. Participants were invited, two weeks
later, to an ostensibly unrelated study focusing on decision-making.
Participants were randomly assigned to green or conventional experi-
mental conditions and told that several of them would receive addi-
tional reward consisting of products they had selected up to a total
value of 450 CZK. After selecting the products, participants proceeded
to the die task. After completing the die task, participants proceeded to
the second unrelated part of the questionnaire. They were then de-
briefed. At this point, respondents could withdraw from the study.
Participants were paid 20 CZK (€0.8 or $0.9) for completing each of the
two questionnaires.

5.2. Results

5.2.1. Manipulation of pro-environmental behavior
As expected, participants in the green condition chose green pro-

ducts of a higher value, Mgreen= 312 CZK, SDgreen= 153, Mconv= 128,
SDconv= 136, t(212)= 9.32, p < .001, d=1.27. None of the addi-
tional manipulation checks signaled any problems regarding the pro-
cedure (for details, see Appendices B and C). Participants’ environ-
mental attitude levels had no effect on green product expenditures,
β=0.06, t(212)= 0.98, p= .33 (see Appendix D for details).

5.2.2. Presence of dishonest behavior
Dishonesty was evident in participants significantly underreporting

the lowest payoff value (no reward) and over-reporting two of the
higher payoff values, 300 CZK and 400 CZK (but not the highest one,
500 CZK). The resulting average payoffs, M=288 CZK, SD=150,
were significantly higher than the expected payoff of 250 CZK, t
(214)= 3.93, p < .001, d=0.27 (see Fig. 1).

Fig. 1. Frequencies of reported rewards (in CZK) in the die task (Study 1). Note.
Broken lines denote 95% CI on the expected frequency of each value
(Pbinom= .167).
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5.2.3. Moral licensing
The average payoff value from the die task was similar in the green

and conventional conditions, Mgreen=278 CZK, SDgreen=150,
Mconv=302, SD conv=150, t(212.56)= 1.21, p= .23, d=0.16.
Ordinal regression (see Table 1 for details) revealed that experimental
conditions, environmental attitude, and their interaction had no sig-
nificant effect on the reported payoff values, providing no evidence of
moral licensing or moderating effect of attitude.

5.3. Discussion of study 1

Study 1 did not provide evidence of cross-domain licensing or a
moderating effect of environmental attitude. However, a one-off mea-
sure of dishonesty, advantageous for its unobtrusiveness, was a rather
imprecise measure of dishonesty, limiting the statistical power of Study
1 to detect licensing.

6. Study 2

To increase statistical power, we used a repeated measure of dis-
honesty and a larger sample size in Study 2. This study also included a
neutral control condition and additional manipulation checks assessing
perception of the purchase. Use of a neutral control condition in li-
censing studies is a recommended (e.g., Mullen & Monin, 2016), but
neglected practice (e.g., Mazar & Zhong, 2010), safeguarding against
confounding effects of baseline groups which are not neutral.

6.1. Method

6.1.1. Participants
A non-representative sample of Czechs from an Internet panel of a

different marketing company than in Study 1 was invited to participate
in the study. From 878 participants who accessed the web ques-
tionnaire, 85 (9.7%) did not finish the experiment, and three (0.3%)
participants expressed a wish to be excluded; the completion rate was
similar across the three experimental conditions, χ2(2,
N=878)=0.48, p= .79, φ=0.02. Based on pre-registered criteria,
we excluded another 104 participants (11.8%) who had extreme com-
pletion times, did not pass attention checks, or guessed the purpose of
the study. The final sample (N=686) was variable in terms of socio-
demographics (52.6% were females, 5.0% of participants had primary,
79.5% secondary, and 15.5% tertiary education, Mage= 42.6,
SDage= 12.9).

6.1.2. Materials
Manipulation of pro-environmental behavior. Study 2 used the

same manipulation of pro-environmental behavior and the same payoff
scheme in the store task as Study 1. Study 2 differed from Study 1 in
only two aspects, which made it closer to Mazar and Zhong’s (2010)
study: (i) participants could choose only one piece of each product and
(ii) two of the cheapest products were replaced with even cheaper
products so that participants could spend more easily all the available
money.

Measure of subsequent dishonesty. Dishonesty in Study 2 was

measured with a task from Jiang (2013). In each of the 20 trials of the
task, participants were asked to choose in their mind either the upper
side (facing up) or the bottom side (facing down) of the die prior to a
die roll and were told that they would receive as many points in each
trial as would be rolled on the side they had chosen. Participants in-
dicated their choice of the die-side after the toss, which gave them the
opportunity to cheat.

Participants were told in the introduction to the task that “several
participants” would be drawn at the end of the study to receive a
monetary prize, with each point having a value of 4 CZK (€0.16 or
$0.18). This gave them the opportunity to win between 80 and 480 CZK
(€3.1 and €18.7 or $3.7 and $22.1).

Environmental attitude. The environmental attitude of participants
was assessed with the GEB scale as in Study 1 (relps= .71, α=0.77).
Attitude scores were variable (SD=0.72).

Evaluation of the purchase. Using five-point semantic differential
scales ranging from one to five and anchored with adjective pairs,
participants evaluated the ecological quality (adjective pair unecological
- ecological), moral attributes (adjective pairs: moral–immoral, wrong–-
right; α=0.48), and “use-related” attributes of their purchase (ad-
jective pairs: useful–useless, unnecessary–necessary, good purchase–bad
purchase, expensive–cheap, healthy–unhealthy; α=0.76). Some ratings
were reverse-coded so that resulting sum-scores reflected increasing
attribute intensity.

6.1.3. Design and procedure
After accessing the online questionnaire of a study which ostensibly

focused on reasoning, participants were randomly assigned to one of
three conditions: green condition (participants selected products from a
list with a majority of green products), conventional condition (parti-
cipants selected products from a list with a majority of conventional
products), and control condition (participants were not shown a list of
products and did not select any products). Participants in the green and
conventional conditions chose products from a list of products. All
participants then proceeded to the die task. Afterwards, participants in
the green and conventional conditions evaluated the ecological, moral
and “use-related” qualities of their purchase and proceeded to an un-
related part of questionnaire with PANAS scale and moral values scale
(not analyzed here). Finally, participants filled out the GEB scale,
provided their sociodemographics, and were debriefed, at which point
they could decide to have their data excluded. Participants were each
paid 20 CZK (€0.8 or $0.9).

6.1.4. Analysis
The preregistered analysis was conducted using a mixed logit model

with a binary dependent variable (“lucky choice”) which took the value
of one if a participant chose the side with the higher value and zero
otherwise. A random intercept for participants captured variance in an
individual tendency to make lucky choices, a random intercept for trials
captured variance in the proportion of lucky choices over the 20 trials,
and a participant random slope for the top side captured the individual
variance in the tendency to choose the side with a higher number of
dots when it was on top. The main effects of condition indicators cap-
tured average tendencies to make lucky choices in the two store con-
ditions, and the main effect of environmental attitude captured the
effect of environmental attitude on tendency to make lucky choices.
Interaction of the experimental conditions and environmental attitude
captured the moderating effect of environmental attitude on moral
processes associated with the store conditions. Finally, fixed effects for
each possible difference between values on the top and bottom side of
the die (i.e., one, three, and five for combinations 3–4, 2–5, and 1–6)
captured the average tendency to make lucky choices for each possible
value difference.

Table 1
Model of payoffs from the die task (ordinal logistic regression, Study 1).

β OR 95% CI z p

Green shop −0.32 0.73 [0.45, 1.18] −1.29 .197
Attitude −0.03 0.97 [0.70, 1.35] −0.19 .851
Green shop×Attitude 0.04 1.04 [0.54, 2.01] 0.12 .904

Note. N=215. Green shop is a dummy indicator of green condition; attitude is
environmental attitude. Variables entering interaction are mean-centered to
facilitate interpretation of the interaction term. OR represents odds-ratio.
Thresholds are omitted.
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6.2. Results

6.2.1. Manipulation of pro-environmental behavior
As expected, participants in the green condition spent more on

green products (M=297 CZK, SD=139) than participants in the
conventional condition (M=119 CZK, SD=113), t(433.69)= 14.83,
p < .001, d=1.41. An additional manipulation check revealed that
participants in the two experimental conditions evaluated their product
basket similarly in terms of ecological quality, Mgreen= 3.73,
SDgreen= 0.99,Mconv= 3.63, SDconv= 0.90, t(441.72)= 1.21, p= .23,
d=0.12, moral quality, Mgreen= 3.57, SDgreen= 0.75, Mconv= 3.60,
SDconv= 0.81, t(432.53)= 0.51, p= .61, d=−0.05, and use-related
quality, Mgreen= 3.49, SDgreen= 0.65, Mconv= 3.47, SDconv= 0.66, t
(438.49)= 0.30, p= .76, d=0.03. However, the proportion of ex-
penditures on green products in the total value of selected products had
a positive and statistically significant effect on the rating of ecological
quality, b=0.84, 95% CI [0.41, 1.27], t(389)= 3.85, p < .001,
β=0.30 (see Appendix E for details), morality, b=0.38, 95% CI [0.03,
0.73], t(389)= 2.17, p= .03, β=0.17 (see Appendix F for details),
and even use-related quality of selected goods, b=0.35, 95% CI [0.06,
0.64], t(389)= 2.41, p= .02, β=0.19 (see Appendix G for details).
None of additional manipulation checks signaled failure of the proce-
dure (see Appendix H for details). As expected, participants with a
higher environmental attitude spent a higher proportion of money on
green products, b = 0.04, 95% CI [+0.00, 0.08], t(440)= 2.22,
p= .03, β=0.08 (see Appendix I for details).

6.2.2. Presence of dishonest behavior
Dishonesty was evident in participants' making on average 12.07

(SD=3.09) lucky choices, significantly more than the expected
number of 10 lucky choices per participant, t(684)= 17.58, p < .001,
d=0.67.

Because the top and bottom side of a dice always add up to seven,
the expected value under assumption of randomness was 3.5 for each
trial and the total expected win was 280 CZK (1 point= 4 CZK) over
the 20 trials. However, participants claimed on average 311.9 CZK
(SD=45.7), significantly more than the expected win, t(684)= 18.25,
p < .001, d=0.70, providing additional evidence of cheating.

6.2.3. Moral licensing
We found no differences in cheating, represented by the average

number of lucky choices, across the three conditions, Mgreen= 12.1,
SDgreen= 3.1, Mconv= 12.2, SDconv= 3.1, Mcontr = 11.9, SDcontr = 3.1,
F(2, 683)= 0.45, p= .50, η2 < 0.001, one-way ANOVA. Also, the
average rewards claimed, another measure of dishonesty, were similar
across the three conditions (Mgreen= 311 CZK, SDgreen= 46,
Mconv= 314 CZK, SDconv= 46, Mcontr = 310 CZK, SDcontr = 46), F(2,
683)= 0.10, p= .76, η2 < 0.001.

The trial-level mixed-effect model revealed no significant main ef-
fect of green condition on the likelihood of making a lucky choice,
rejecting the licensing hypothesis (see Table 2 for details). In addition,
there was no effect of the conventional condition (as compared to the
control group), as well as no significant effect of environmental attitude
on the tendency to make lucky choices. Also, none of the two-way in-
teractions of experimental conditions and environmental attitude were
statistically significant, suggesting a lack of the moderating effect of
environmental attitude. The model has revealed several effects un-
related to licensing, such as the tendency of participants to choose the
lucky side more often when the ratio of values on the top and bottom
sides was highest. Choosing the lucky side was also more likely for
values facing up.

6.3. Discussion of study 2

Study 2 did not support the hypothesized cross-domain licensing
effect of pro-environmental behavior on dishonesty, even with a large

sample size and a validated repeated measure of dishonesty. However,
Study 2 was still only a conceptual replication of the original study by
Mazar and Zhong (2010) using a different measure of dishonesty.

7. Study 3

Unlike the previous two studies, Study 3 was a close replication of
Mazar and Zhong’s (2010) study, as it used the same manipulation of
the initial pro-environmental behavior and the same measure of sub-
sequent dishonesty.

7.1. Method

7.1.1. Participants
A non-representative sample of 456 Czechs from a proprietary

Internet panel of the same company as in Study 2 accessed the ques-
tionnaire, but 31 (6.8%) participants did not finish it (all dropped out
before the debriefing); the completion rate was similar across the three
experimental conditions, χ2(2, N=456)= 5.21, p= .07, φ=0.11.
Based on pre-registered criteria, we excluded another 52 participants
(11.4%) who had extreme completion times, did not pass attention
checks, or guessed the purpose of the study. The final sample (N=373)
was variable in terms of sociodemographics (51.7% were females, 5.9%
of participants had primary, 79.9% secondary, and 14.2% tertiary
education, Mage= 42.8, SDage= 12.1).

7.1.2. Materials
Manipulation of pro-environmental behavior. Study 3 used the

same manipulation of initial pro-environmental behavior as Study 2.
The only difference being that Study 3 used the payoff function from
Mazar and Zhong (2010) in which one in 25 participants received se-
lected products.

Measure of subsequent dishonesty. To measure dishonesty, we used
the dots task from Mazar and Zhong (2010), presented as a visual at-
tention test, in which participants were shown a series of squares di-
vided by a diagonal line (see Appendix J). A total of 20 dots was dis-
played in each of the squares. The ratio of dots on the two sides was
either 15:5, 14:6, or 13:7; each square was shown for one second and in
40% of trials more dots appeared on the right side from the diagonal.
Participants were asked to identify the side with the majority of dots.
After each trial, participants gained 0.05 CZK (€0.0019 or $0.0023) if
they indicated the left side, and 0.5 CZK (€0.019 or $0.023) if they

Table 2
Model of lucky choices (mixed effect model, Study 2).

Fixed effects β OR 95% CI z p

Intercept 0.45 1.56 [1.47, 1.66] 14.40 < .001
Green shop 0.05 1.05 [0.92, 1.20] 0.71 .477
Attitude 0.05 1.05 [0.97, 1.14] 1.21 .225
Conventional shop 0.09 1.10 [0.96, 1.26] 1.34 .181
Low ratios −0.02 0.98 [0.92, 1.04] −0.74 .459
High ratios 0.09 1.09 [1.05, 1.13] 5.16 < .001
Round 0.01 1.01 [0.85, 1.19] 0.09 .927
Higher up 0.54 1.71 [1.50, 1.95] 8.14 < .001
Green shop×Attitude −0.12 0.89 [0.74, 1.07] −1.27 .204
Conventional shop×Attitude 0.09 1.09 [0.90, 1.33] 0.90 .368

BIC 17694
Deviance 17561

Note. N=13,711. OR represents odds-ratio. Green shop is a dummy indicator of
green condition and conventional shop is a dummy indicator of conventional
condition; attitude is environmental attitude; higher up is a dummy indicator of
trials with higher values facing up; high ratios is a contrast-coded indicator of
trials with ratio of values 1:6 (as opposed 2:5 and 3:4); low ratios is a contrast-
coded indicator of trials with ratio of values 2:5 (as opposed to 3:4); round is the
order of the trial. Variables entering interactions are mean-centered to facilitate
interpretation of the interaction terms. Random effects are omitted.
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indicated the right side from the diagonal. The payoff function was
justified by a cover story that spotting the dots on the right side was
more difficult. After 30 practice trials, the task and the payoff function
were again explained and participants proceeded to the main dots task,
which consisted of 90 trials. The only major deviation from the study by
Mazar and Zhong (2010) was that the present study was conducted
online and not as a laboratory experiment.

Environmental attitude. The environmental attitude was assessed
with the GEB scale as in Studies 1 and 2 (relps= .71, α=0.71).
Attitude scores were variable (SD=0.71).

Evaluation of the purchase. Participants used the same scales as in
Study 2 to evaluate the ecological quality (one item only), moral quality
(two items, α=0.54), and use-related quality (five items, α=0.77) of
their purchase.

7.1.3. Design and procedure
After accessing the online questionnaire, participants were ran-

domly assigned to one of three experimental conditions, the same as
those in Study 2 (green, conventional, and control conditions).
Participants in the two store conditions chose products of their liking.
All participants then proceeded to the dots task. After completing the
dots task, participants in the green and conventional conditions eval-
uated the ecological, moral, and use-related quality of their purchase
and then answered a battery of four affect-state items adapted from
PANAS (not analyzed in this study). All participants then answered the
GEB battery, provided their sociodemographics and were debriefed, at
which point they could decide to drop out of the study. Participants
were paid 20 CZK (€0.8 or $0.9) for their participation.

7.1.4. Analysis
The analysis was carried out using a mixed logit model with the

trial-level information on incorrect identification of the side as the
dependent variable. In this model, random intercepts for participants
and trials captured individual erring rate and variation of erring across
trials. A participant random slope for the trials with a higher number of
dots on the left side captured the individual tendency to dishonesty. The
fixed intercept estimated the average likelihood of errors. The average
dishonesty tendency was captured as the main effect of a dummy
variable indicating trials in which more dots were on the left side (the
“non-winning” side); only in such trials could participants benefit from
incorrect identification of the side. The interaction of this variable with
environmental attitude captured the effect of environmental attitude on
cheating. The interaction of the non-winning side indicator and ex-
perimental conditions captured differences in cheating between the
experimental conditions. Finally, a three-way interaction of the non-
winning side indicator, environmental attitude, and experimental con-
ditions captured the moderating effect of environmental attitude on
cheating across the experimental conditions. Apart from the above-
mentioned predictors, the order of the trial, and the proportion of dots
in each trial were included as additional covariates in the model.

7.2. Results

7.2.1. Manipulation of pro-environmental behavior
As expected, participants in the green condition selected green

products of a higher total value (M=314 CZK, SD=117) than parti-
cipants in the conventional condition (M=122 CZK, SD=121), t
(249.79)= 12.80, p < .001, d=1.61. Correspondingly, the average
number of green products bought in the green condition (M=3.01,
SD=1.55) was higher than in the conventional condition (M=0.94,
SD=0.85), t(180.63)= 12.98, p < .001, d=1.63.

Participants in the green condition rated their purchase as more
ecological (M=3.84, SD=0.95) than participants in the conventional
condition (M=3.52, SD=0.91), t(245.24)= 2.71, p= .007,
d=0.34, but not as more moral (Mgreen= 3.49, SDgreen= 0.77,
Mconv= 3.50, SDconv= 0.71), t(242.65)= 0.05, p= .96, d=−0.01,

or as having different “use-related” qualities (Mgreen= 0.44,
SDgreen= 3.65, Mconv= 3.40, SDconv= 0.63), t(245.48)= 0.47,
p= .64, d=0.06. As expected, environmental attitude was positively
associated with expenditures on green products, b=0.05, 95% CI
[0.01, 0.09], t(234)= 2.23, p= .03, β=0.10 (see Appendix K).
However, the proportion of expenditures on green products had no
effect on ratings of the ecological quality of a purchase, b=0.05, 95%
CI [-0.50, 0.60], t(234)= 0.17, p= .87, β=0.02 (see Appendix L), its
morality, b=−0.15, 95% CI [-0.60, 0.30], t(234)= 0.63, p= .53,
β=−0.07 (see Appendix M), or its use-related quality, b=−0.12,
95% CI [-0.51, 0.27], t(234)= 0.61, p= .54, β=−0.07 (see Appendix
N). None of the additional manipulation checks signaled problems in
the procedure (see Appendix O for details).

7.2.2. Presence of dishonest behavior
Dishonesty has been revealed by a significantly higher likelihood of

participants making errors by selecting the higher-paying right side
than the left side, even when adjusted for unequal numbers of trials,
(Mright.side= 0.030, SDright.side= 0.116, Mleftt.side = 0.015,
SDleftt.side= 0.080), Z=5.47, p < .001, r= .28, two-sided exact
Wilcoxon paired signed-rank test.

7.2.3. Moral licensing
The proportion of choices of the higher-paying right side was similar

in the green (M=41.19%, SD=4.89), conventional (M=40.77%,
SD=3.52), and control condition (M=41.70%, SD=7.07), F(2,
369)= 0.98, p= .38, η2= 0.005, one-way ANOVA, and greater in each
condition than the true share of 40%, tgreen(119)= 2.67, p= .008,
d=0.24; tconv(131)= 2.50, p= .01, d=0.22; tcontrol(119)= 2.64,
p= .009, d=0.24, indicating dishonesty in all three conditions.
Nonetheless, the difference between the green and control condition
was not statistically significant, t(211.69)= 0.65, p= .52, d=−0.08.
Neither was significant the difference between the green and conven-
tional condition, t(214.2)= 0.79, p= .43, d=0.10.

Crucially, the results from the mixed-effect logit model (see Table 3
for details), which had outcomes from each of the 90 trials as its de-
pendent variable, led to similar conclusions regarding the lack of the
licensing effect as there was no interaction between the non-winning
side and the green condition. There was no moderation effect of en-
vironmental attitude, but there was an unexpected positive effect of
environmental attitude on cheating. The model also revealed several
expected effects, none of which had implications for the licensing hy-
pothesis. For instance, the odds of making an incorrect identification
were more than four times higher when the majority of dots was on the
lower-paying left side rather than on the right, a strong indication of
cheating. However, the estimate of the intercept suggested that parti-
cipants had a very low probability of incorrect identification on any
given round. Furthermore, participants had about 1.3 times greater
odds of making an incorrect identification when the ratio of dots was
most ambivalent (i.e., 7:13) as compared to less ambivalent ratios (i.e.,
5:15 and 6:14). Unexpectedly, the conventional condition had a nega-
tive and marginally significant effect on cheating.

The simpler model with the dishonesty rate as the dependent vari-
able, similar to the one presented in the original study by Mazar and
Zhong (2010), revealed only an interaction effect of environmental
attitude and conventional condition (see Appendix P for details).

7.3. Discussion of study 3

Study 3, which was a close replication of Mazar and Zhong’s (2010)
study, also did not find any evidence of the moral licensing effect and
its moderation by environmental attitude. This study only found an
unexpected positive effect of environmental attitude on cheating.
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8. General Discussion

We conducted two conceptual and one close replication of a study
by Mazar and Zhong (2010, Study 3), which originally introduced the
possibility that pro-environmental behavior may lead to dishonest be-
havior through a cross-domain licensing effect. We did not replicate this
effect in any of our three studies. In addition, we also did not find a
moderating effect of environmental attitude on moral licensing, which
was reported in the previous studies (e.g., Garvey & Bolton, 2017;
Hahnel et al., 2015).

8.1. Moral licensing effect size

Replication problems are not uncommon in the moral licensing
domain (e.g., Blanken, van de Ven, Zeelenberg, & Meijers, 2014), but
the degree of this problem is difficult to estimate in the presence of
publication bias (Blanken, van de Ven, & Zeelenberg, 2015; Simbrunner
& Schlegelmilch, 2017), which is likely to inflate the average effect size
(Kuper & Bott, in press). Another complication for assessment of li-
censing studies is the fact that high-powered replications of licensing
studies are relatively rare. Nonetheless, existing replications either
found no licensing effect (e.g., Blanken et al., 2014) or a very small
licensing effect (e.g., Ebersole et al., 2016).

The size of the effect of Mazar and Zhong's procedure on dishonesty
is difficult to evaluate because the study has never been replicated with
a measure of dishonest behavior as a dependent variable and only re-
plicated once with a measure of prosocial behavior (Hahnel et al.,
2015) and once with a measure of intention to prosocial behavior
(Susewind & Hoelzl, 2014). Other studies which employed Mazar and
Zhong’s (2010) procedures focused on the effect of initial pro-en-
vironmental behavior on subsequent pro-environmental behavior (see,
e.g., Geng et al., 2016). Based on previous meta-analyses and close
replications of other licensing studies (e.g., Blanken et al., 2015;
Ebersole et al., 2016), a small effect of licensing cannot be ruled out.

8.2. Culture-specific moderators of licensing

Another potential explanation for absence of the licensing effect in
our studies is the cultural moderation of licensing apparent in differ-
ences of average effect sizes of licensing between North American stu-
dies, d=0.51, studies from Western Europe, d=0.24, and East Asian
studies, d=−0.37 (Simbrunner & Schlegelmilch, 2017). The origin of

these differences is not clear, but cultural moderators may include
cross-cultural differences in morality (e.g., Haidt, 2013) and differences
in how people connect their past, present and future actions (e.g., de la
Fuente, Santiago, Román, Dumitrache, & Casasanto, 2014). Even
though the meta-analysis by Simbrunner and Schlegelmilch (2017) did
not test specific cultural moderators and did not rule out alternative
explanations (e.g., culture-specific publication bias), the hypothesis of
cultural moderation remains a possible, but very speculative explana-
tion for why our study, conducted in a Central European country, found
no licensing effect.

8.3. Manipulation of pro-environmental behavior

Failure to replicate the moral licensing effect may also be due to
insufficient experimental manipulation of pro-environmental behavior.
Making people engage in pro-environmental behavior is difficult in it-
self (e.g., Schultz, 2014) and maintaining the inconspicuousness of such
manipulation, which is critical in licensing studies (e.g., Clot, Grolleau,
& Ibanez, 2013) is even harder.

Manipulation of pro-environmental behavior was successful in our
studies when judged against criteria used in previous studies. Namely, it
made participants select green products of a higher total value (e.g.,
Hahnel et al., 2015; Mazar & Zhong, 2010; Susewind & Hoelzl, 2014).
However, extended manipulation checks included in our Studies 2 and
3 suggested that the manipulation affected the perceived ecological
quality of selected products in Study 3, but not in Study 2, and it had no
effect on the rating of morality of purchase in either of the studies.

This lack of effect of manipulation on the morality rating cannot be
explained by our participants' disregard of the green product profile.
First, our pilot study (see Appendix A), similar to the validation con-
ducted by Mazar and Zhong (2010, Study 1), revealed that our parti-
cipants viewed the purchase of green products as moral. Second, the
correlation of participants’ environmental attitude with expenditures
on green products in Studies 2 and 3 suggested that they had con-
sidered, in their choice, how pro-environmental the products were. It is
still possible, though, that purchasing green products is insufficient to
influence moral self-perception. So far, only one study (Garvey &
Bolton, 2017) has found a mediating role of prosocial self-perception in
what they interpreted as “within-domain” moral licensing. Still another
possibility is that participants perceived their product choice as ex-
ternally constrained, which might have also attenuated the licensing
effect (see Clot et al., 2013). Importantly, since previous studies have

Table 3
Model of incorrect identification of the side (mixed logit model, Study 3).

Fixed effects β OR 95% CI z p

Intercept −6.98 < 0.01 [> 0.00, < 0.01] −22.35 < .001
Green shop −0.01 0.99 [0.42, 2.31] −0.03 .978
Attitude −0.16 0.85 [0.53, 1.37] −0.66 .507
Left side 1.45 4.28 [1.39, 13.16] 2.54 .011
Conventional shop −0.28 0.76 [0.33, 1.73] −0.66 .511
Low ratios 0.11 1.11 [0.94, 1.32] 1.22 .223
High ratios 0.23 1.25 [1.14, 1.38] 4.62 < .001
Round 0.12 1.13 [0.70, 1.82] 0.51 .611
Green shop×Attitude −0.39 0.68 [0.21, 2.21] −0.64 .519
Green shop× Left side −0.13 0.88 [0.27, 2.86] −0.21 .832
Attitude× Left side 0.69 1.99 [1.03, 3.87] 2.03 .042
Attitude×Conventional shop −0.23 0.80 [0.25, 2.53] −0.39 .700
Conventional shop×Left side −1.03 0.36 [0.12, 1.11] −1.78 .075
Green shop×Attitude× Left side 0.88 2.41 [0.45, 12.85] 1.03 .302
Conventional shop×Attitude×Left side −0.14 0.87 [0.18, 4.16] −0.17 .863
BIC 4367
Deviance 4169

Note. N=33,480. OR represents odds-ratio. Green shop is a dummy indicator of green condition and conventional shop is a dummy indicator of conventional
condition; attitude is environmental attitude; left side is a dummy indicator of trials with more dots on the left side; high ratios is a contrast-coded indicator of trials
with dots ratio 7:13 (as opposed 5:15 and 6:14); low ratios is a contrast-coded indicator of trials with dots ratio 6:14 (as opposed to 5:15); round is the order of the
trial. Variables entering interactions are mean-centered to facilitate interpretation of the interaction terms. Random effects are omitted.
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not included detailed manipulation checks, we also cannot rule out the
possibility that their effects were driven by other product attributes
than their green profile.

8.4. Measures of dishonesty

To rule out an experimental demand effect on dishonesty, we used
rather unobtrusive measures of dishonesty in Studies 1 and 2, which
made individual cheating measurable only probabilistically, whereas
the dishonesty measure used in Mazar and Zhong’s (2010) study and
also in our Study 3 allowed for more precise identification of individual
cheaters.

We detected dishonest behavior with each of these measures and
none of the measures seemed to raise suspicion regarding the focus of
our studies (the highest suspicion rate was in Study 3, 3.3%). It is true
though that, in comparison to previous studies, the tendency to cheat
was somewhat lower in Study 2 (60% of lucky throws in our study vs.
64% reported in a study by Jiang, 2013) and also in Study 3 (our
participants chose the higher-paying side in 40.8%–41.7%, depending
on the condition, whereas this was reported as 42.5%–51.4% in Mazar
& Zhong, 2010). Combined with the potentially small effect size of the
licensing, a somewhat smaller tendency to cheat on the part of our
participants could have contributed to the lack of moral licensing in
Study 3, but probably not in Studies 1 and 2, which revealed a strong
tendency to cheat at the group level.

8.5. Moderation of moral licensing by environmental attitude

The moderating effect of environmental attitude, which strengthens
commitment to the goal of environmental conservation and thus at-
tenuates moral licensing in the environmental domain (e.g., Geng et al.,
2016; Susewind & Hoelzl, 2014), could also explain the absence of li-
censing. A similar moderating effect of attitude has been noted in
several studies (e.g., Garvey & Bolton, 2017; see also Effron, Cameron,
& Monin, 2009). Our three studies, conducted on samples with a similar
or even higher variability of environmental attitude (SD=0.72–0.74)
than the samples in other recently published studies using the same
attitude measure (e.g., Byrka, Hartig, & Kaiser, 2010; Taube, Kibbe,
Vetter, Adler, & Kaiser, 2018), have revealed no such moderating effect
and therefore the lack of licensing is probably not due to attenuation by
a restricted attitude range. Given that the unexpected positive effect of
environmental attitude on dishonesty was observed only in Study 3, it is
possible that it might have been a type I error, and therefore it requires
replication.

8.6. Data collection mode and sampling

Another potential explanation for our null results may lie in dif-
ferences in data collection modes and sampling strategies: whereas the
study by Mazar and Zhong (2010) was a laboratory experiment con-
ducted with a student participant pool, our study was conducted online
with samples of participants recruited from proprietary Internet panels
of opinion poll companies. However, we think that neither the data
collection mode nor sampling strategy were likely to limit the ability of
our studies to detect a licensing effect. Many licensing studies have
been conducted online (e.g., Blanken et al., 2014; Ebersole et al., 2016),
including the conceptual replication of cross-domain licensing by
Hahnel et al. (2015). Online studies are also used to study dishonesty
(e.g., van der Zee, Anderson, & Poppe, 2016) and, as our studies show,
can detect dishonesty well enough. Participants from Internet panels
and student pools generally manifest similar level of trust towards ex-
perimental procedures (Thomas & Clifford, 2017) and the same level of
attentiveness (Hauser & Schwarz, 2016).

8.7. Sample size and statistical power

Another potential explanation for the lack of the licensing effect in
our studies may be related to statistical power. The sample size for
Study 1 was determined before data collection using power analysis, so
that the study could detect an effect size of d > 0.4, N=200, two-
sided t-test, α= .05, 1 - β= .8 (Faul, Erdfelder, Lang, & Buchner,
2007), a somewhat smaller effect size than the one reported in the
original study, d=0.53 (see Mazar & Zhong, 2010). Sample sizes for
Studies 2 and 3 were the maximum sample sizes we could afford given
financial constraints. With the given sample sizes, Studies 2 and 3
would each have a statistical power larger than 97% to detect the effect
size reported in the original study (d=0.53). Even if the true effect size
for the licensing effect in our study equaled the effect size estimated in
the meta-analysis by Blanken et al. (2015, d=0.31 or f=0.155), the
statistical power of Studies 1–3 for one-off measures of dishonesty
would be 0.62, 0.96, and 0.77 respectively.2

8.8. Implications

At minimum, our results suggest that the procedures used by Mazar
and Zhong (2010) to study the effect of pro-environmental behavior on
subsequent honesty are subject to unknown boundary conditions which
were not described in the original study. These boundary conditions are
likely to attenuate licensing in other studies using the same procedures.
This is an important finding because Mazar and Zhong’s (2010) pro-
cedure has been so far the only procedure used to manipulate pro-en-
vironmental behavior in moral licensing studies.

Our results also demonstrate that engagement in pro-environmental
behavior will not always trigger moral licensing. This means that po-
licies which promote pro-environmental behavior are less likely to lead
to immoral and anti-social behavior than previously suggested (e.g.,
Mazar & Zhong, 2010).

Since our study presents the first replications of the cross-domain
moral licensing effect of pro-environmental behavior on subsequent
dishonesty, it would be premature to conclude that such an effect does
not take place based solely on our null results. Given that we have not
found the effect of Mazar and Zhong’s (2010) procedure on the per-
ceived morality of a purchase, and other studies did not examine it,
further studies are needed to corroborate this effect or its absence by,
among others, examining the role of theoretically expected mediators
and moderators. In addition, alternative approaches to manipulation of
pro-environmental behavior suitable for licensing studies are required
to provide complementary evidence of cross-domain licensing. Such
manipulation of pro-environmental behavior could probably use some
of the persuasion techniques used in marketing, such as the foot-in-the-
door or door-in-the-face techniques, anchoring- and commitment-based
techniques or techniques exploiting the scarcity principle (e.g., Cialdini,
2007). Potentially promising is also the choice blindness technique,
which can be used to manipulate peoples' decision-making (Hall,
Johansson, & Strandberg, 2012).

In the light of the small effect size of licensing and the large pub-
lication bias in the licensing literature (Blanken et al., 2015;
Simbrunner & Schlegelmilch, 2017), researchers should view the po-
tential of cross-domain moral licensing due to pro-environmental be-
havior as worthy of critical examination.

2We have conducted additional Bayesian test of the null hypothesis. This
analysis has revealed that the true effect of pro-environmental behavior on
dishonesty was practically zero in Study 2 and that there is a high probability
that no moral licensing took place in any of the three studies (see Appendices Q
and R for details).
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9. Conclusions

One close and two conceptual replications of cross-domain moral
licensing effect have revealed no licensing effect of engagement in pro-
environmental behavior on subsequent honesty. Our results thus sug-
gest that cross-domain moral licensing due to engagement in pro-en-
vironmental behavior may be less likely than previously thought and
thus future studies should focus on corroborating the mechanism of
moral licensing. Policies supporting pro-environmental behavior will
not necessarily lead to a moral licensing effect.

Appendices A–R

Appendices for this article can be found online at https://doi.org/
10.1016/j.jenvp.2019.01.011.
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