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ABSTRACT
In order to effectively address pressing environmental problems, individuals will need to adopt
multiple, often difficult or unpleasant, pro-environmental behaviors. Behavioral spillover, which
occurs when engaging in one behavior influences the likelihood of engaging in a second
behavior, may be key to understanding effective and long-term individual pro-environmental
engagement (Thøgersen & Crompton, 2009). A model based in consistency theory is proposed
and tested. The model incorporates the psychological process of behavioral interdependence and
provides a framework for experimental inquiry on behavioral spillover. Participants included
179 undergraduates. In an experimental test of the model, half of the participants initially
recycled while the other half engaged in a control behavior. In order to examine possible testing
effects, orthogonally half were asked to complete a questionnaire that measured the hypothesized
mediators and half completed a control questionnaire. All participants were then given the
opportunity to engage in two more pro-environmental behaviors.
Some experimental evidence of behavioral spillover across multiple pro-environmental
behaviors was observed, though the spillover effects were found almost exclusively among
participants who completed a questionnaire with the mediators. Further, results suggest some
support for the hypothesis that engaging in one pro-environmental behavior changes a person’s
perceptions of that behavior as well as perceptions of a subsequent pro-environmental behavior.
However, these changes in perceptions did not predict engagement in that second behavior, nor
did they mediate the relation between the two behaviors. Implications for future research are
discussed, with an emphasis on methodology to be used in experimental tests of environmental
behavioral spillover.
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Introduction
The global health of our planet is in dire condition (Bedelian et al., 2013), and people
have played a substantial role in its deterioration. From global climate change to loss of topsoil
and drinking water, people have negatively influenced the health of the environment in many
ways. The current level of human influence on the environment is unparalleled. Many look to
political leaders to solve issues of such vast magnitude and scale. And as technology continues
to improve, so too does our potential to lighten humanity’s environmental footprint. However,
political and technological interventions, while necessary for long-term change, will not alone be
suitable to address the immediate need to deter environmental degradation (Dietz, Gardner,
Gilligan, Stern, & Vandenbergh, 2009).
Behavioral interventions are needed to reduce energy demand, help effectively mitigate
environmental problems in the immediate future, help stabilize the rate of environmental
degradation, and adopt technological advances that maximize efficacy (Dietz, et al., 2009).
Every day, our behavior dictates our environmental impact, making psychology specially
equipped to help intervene with environmental problems (Kazdin, 2009; Swim et al., 2010,
2011). There are many behaviors, both big and small, that people can engage in and that would
reduce our individual environmental impacts. If psychologists want to help efficiently and
effectively address environmental problems, a key to reducing humanity’s environmental impact
will be changing multiple personal behaviors.
Whenever considering the adoption of multiple behaviors, the possibility of behavioral
spillover needs to be considered. Behavioral spillover accounts for the interdependent nature of
behaviors. It is the phenomenon in which a previous behavior influences the likelihood of
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engaging in a second, related behavior (Thøgersen & Crompton, 2009). While the need to
understand how pro-environmental behaviors interact with each other is clear, what is not clear is
the process by which inter-behavior influence occurs. I begin this paper by reviewing the current
literature on environmental behavioral spillover, identifying the limitations in this literature, and
describing the key characteristics of perceptions of behaviors that may explain when and why
engaging in one pro-environmental behavior predicts subsequent behavioral adoption. I then
propose a model of the possible psychological processes that underpin environmental behavioral
spillover; the model is intended to overcome the limitations in the literature and account for the
ways in which engaging in a behavior changes perceptions of that behavior and other behaviors.
I report the results of one experiment that tests the model. The experiment was designed with
special consideration of the particular methodological complexities of examining environmental
behavioral spillover and its possible psychological underpinnings.
Behavior in the Context of Other Behaviors
When discussing behavioral spillover, I must first define exactly what constitutes
spillover and what does not. Behavioral spillover is the phenomenon by which engaging in one
behavior affects the likelihood of other similar behaviors occurring (Thøgersen & Crompton,
2009). For example, sorting recyclable materials (behavior 1) may make someone more likely to
then engage in a behavior that reduces waste, such as printing a document double-sided instead
of single-sided (behavior 2). In this situation, behavior 1 and behavior 2 are distinct behaviors,
but are in some way psychologically related, and so the experience of engaging in behavior 1
may spill over onto behavior 2. Behavioral spillover is not considered to have occurred when
engaging in one behavior increases the likelihood of engaging in that same behavior again, such
as when someone purchases a biodegradable laundry detergent once and then continues to
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purchase that same detergent at later points in time. However, if someone purchases
biodegradable laundry detergent for the first time (behavior 1), and then on their next trip to the
supermarket purchases the laundry detergent again (behavior 1, time 2) and also for the first time
buys trash bags made from recycled plastics (behavior 2), then behavioral spillover may have
occurred with the initial purchasing of the laundry detergent affecting the subsequent purchasing
of the recycled trash bags. The two behaviors are similar, yet distinct, and engaging in behavior
1 may have influenced the likelihood of engagement in behavior 2.
Often when social and environmental psychologists study environmentally impactful
behaviors, they examine the target behavior in isolation, with experimental control eliminating
any influence from or on other behaviors. Because of the wide variability of predictors of
behaviors, researchers also often design interventions to target a single specific behavior within a
specific population or situation of interest. These tightly focused interventions can be highly
effective at changing the desired specific behavior (McKenzie-Mohr, D., Nemiroff, L. S., Beers,
L., & Desmarais, S., 1995). Some researchers have argued that every environmental behavior is
unique, requiring individualized interventions (McKenzie-Mohr et al., 1995), and that, if
environmental spillover is going to happen, it may only be likely to occur within small segments
of the population, such as those who value the environment and carry pro-environmental
subjective norms (Thøgersen & Crompton, 2009).
However, the empirical evidence for environmental spillover is growing across a number
of pro-environmental behaviors in varying populations and settings. Environmental behavioral
spillover has been studied both in the field (Thøgersen & Ölander, 2002, 2003; Thøgersen &
Noblet, 2012; Willis & Schor, 2012) and in the laboratory (Corneilsson, et al., 2008; Evans et al.,
2012). This growing body of research indicates that personal behavioral history can indeed be an
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influential factor in how future behaviors are perceived, considered, and adopted. Therefore, in
spite of past research paradigms’ emphasis on isolating behaviors of interest, it is important for
conservation researchers to take into account the interrelationships among behaviors in order to
understand the potential facilitative and/or hindering effects of one behavior on other behaviors.
The current literature on spillover has identified two general ways a behavior can affect
the probability of a second behavior occurring: positively and negatively (Thøgersen &
Crompton, 2009). Positive spillover occurs when engaging in first behavior increases the
probability of adopting a second behavior. Alternatively, negative spillover occurs when
engaging in the first behavior decreases the likelihood of adopting the second behavior.
Understandably, researchers interested in promoting pro-environmental behavior have
given much empirical attention to positive spillover. Spillover researchers have found evidence
for connections between a variety of pro-environmental behaviors, including ecofriendly
consumer behaviors (Corneilsson et al., 2008; Thøgersen, 1999; Thøgersen & Ölander, 2003,
2006; Van Der Werff, Steg, & Keizer, 2013), sustainable waste disposal and recycling behaviors
(Evans et al., 2012; Thomas & Sharp, 2012), and environmental citizenship (Thøgersen &
Noblet, 2012; Willis & Schor, 2012). There is also some evidence of positive spillover across
behavioral domains, such as a) engaging in pro-environmental private behaviors at home and b)
demonstrating public support for renewable resources (for example, see Willis & Schor, 2012).
Negative spillover has been less commonly researched, but there is some evidence for its
existence. For example, a review of work logs and decisions made by Floridian and Argentinean
farmers revealed that farmers who had engaged in one drought protection behavior were less
likely to engage in a second drought protection behavior, despite the ability to do so and the
collective benefits of engaging in multiple drought-related behaviors (Hansen, Marx, & Weber,
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2004; Weber, 1997). Weber (1997) coined the term single action bias to describe this
phenomenon, hypothesizing that farmers’ worries about drought had been reduced by taking
action, and that the decreased concern in turn predicted less drought-related engagement. In the
present context, the single action bias can be interpreted as an example of negative behavioral
spillover.
There is even some evidence to suggest that pro-environmental engagement may have
negative repercussions for behavior in other non-environmental, pro-social domains. For
example, when given the opportunity to “shop” at a green versus a conventional virtual store,
participants who bought green products were more likely to lie and steal on subsequent,
seemingly unrelated tasks (Mazar & Zhong, 2010).
Limitations in the Current Literature
There are two primary limitations in the literature on current environmental behavioral
spillover. First, there is no consistent theoretical framework across studies for predicting
whether environmental spillover will be positive, negative, or non-existent (Thøgersen &
Crompton, 2009). Behavioral spillover has primarily been explained in terms of three related
theories: Festinger’s (1957) Cognitive Dissonance Theory (e.g. Thøgersen, 1999), Bem’s
(1977) Self-Perception Theory (e.g. Thøgersen & Crompton, 2009; Van der Werff et al., 2013)
and Heider’s (1946) Balance Theory (e.g. Thøgersen & Ölander, 2006). The primary
motivation underlying these theoretical explanations is a desire for consistency across and among
behaviors, attitudes, and self-perceptions. Inconsistencies within or across any of these can lead
to behavioral change. For instance, research documenting the foot-in-the-door effect - when a
participant is asked to engage in one small task and is subsequently more likely to volunteer for a
larger, more difficult task - has been used as evidence for positive behavioral spillover
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(Thøgersen & Crompton, 2009). It is believed that the foot-in-the-door effect (or positive
spillover) occurs because engaging in the initial behavior alters one’s perception of the self and,
in a desire to be consistent with this altered perception, individuals will engage in subsequent
behaviors consistent with this newly salient view of the self.
It is possible that consistency theory may be more important for some people or in certain
situations compared to others. For example, positive environmental spillover may be most likely
to occur among those who endorse pro-environmental values (Thøgersen & Ölander, 2002,
2003). Such findings suggest people not only want to be consistent not only across behaviors,
but also want their environmental behaviors to be consistent with their values. This moderating
effect of pro-environmental values provides some evidence that consistency-seeking may drive
the psychological process of environmental behavioral spillover.
However, a drive for consistency does not adequately account for negative environmental
spillover. By definition, someone striving for consistency after having engaged in one behavior
is likely to view engaging in a second similar behavior as consistent with their previous actions,
suggesting they would be more likely to engage in that second behavior – not less. As a result,
an alternative theoretical model, moral licensing, has been used to explain negative spillover
(e.g., Teifenbeck et al., 2013). Moral licensing occurs when people behave as if they have
accrued “moral credits” for an action and these credits allow them to behave less morally or pass
on additional moral acts later. Moral licensing can explain why participants who bought “green”
products in a simulated store were more likely to lie and steal on subsequent tasks, compared to
participants who bought conventional products from a simulated store (Mazar & Zhong, 2010).
Thus, in this case, there is something about the first behavior that does not create a drive for
consistency, but instead frees a person from needing to behave consistently.
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Another theoretical problem is that there is some evidence to suggest that positive and
negative environmental spillover can happen simultaneously (Thøgersen & Ölander, 2003). If
they occur simultaneously, then they may cancel each other out, resulting in no apparent
behavioral effects. It’s also possible that by occurring simultaneously, one process may delay
the second, making it appear that no spillover or negative spillover is occurring until a
considerable time has passed after behavior 1 occurred. In such a case, negative spillover may
temporarily interfere with positive spillover. For example, in their multi-year panel study on
self-reported green consumer behavior, Thøgersen and Ölander (2003) overall found strong
correlational evidence of positive spillover effects with intermittent negative spillover effects.
The observed positive spillover seemed to occur in waves, with some delays often present before
new green products would be purchased by consumers. Thøgersen and Ölander (2003)
hypothesized that the seemingly interrupted shopping patterns may have been caused by both
positive and negative spillover occurring simultaneously. Therefore, according to the current
spillover literature, one would have to assume that a need for consistency and moral licensing are
both occurring simultaneously at varying strengths. This is certainly plausible, but a more
parsimonious explanation would be valuable, especially if researchers are trying to predict when
positive or negative spillover will result from engagement in a specific behavior.
Further, it is also possible that there are circumstances under which neither process would
occur, but there is little theoretical discussion of when spillover may or may not occur other than
for people who are high in pro-environmental values (Thøgersen & Ölander, 2002, 2003). What
is needed is a theoretical model that integrates positive and negative spillover, explaining why
positive spillover would occur in some circumstances, negative in other circumstances, or when
both or neither spillovers could be expected.
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The second limitation in the current environmental behavioral spillover literature is
methodological: both theory and research have not adequately assessed the psychological
processes that lead to spillover. Previous research does suggest important processes that could
explain environmental behavioral spillover, but in many cases the processes have been inferred
rather than directly or indirectly assessed. Assessing mediators that test proposed processes
could shed light on psychological theory that underlies environmental spillover, potentially
helping to predict whether and when positive and negative spillover will or will not occur.
One reason why researchers rely on inference about psychological processes is that much
of the research testing spillover has used correlational designs. Another reason is that many of
these same spillover studies utilize moderators in their designs, rather than directly measuring
mediators. These methodological designs can help identify when spillover may or may not
occur, but they can only hint at why it may or may not occur. For example, Thøgersen and
Ölander (2002, 2003) found that endorsement of Schwartz’s (1992) universalist values, which
are considered indicative of environmental values, predicted an increase in the number of green
products participants purchased over time. When the association between engaging in two
behaviors is stronger the more participants endorse pro-environmental values, the moderation
does not mean that the pro-environmental values are driving the observed spillover effects.
What it could mean is that environmental behavioral spillover may be more likely to occur for
people high in pro-environmental values.
However, given the non-experimental approach utilized, Thøgersen and Ölander’s (2002,
2003) findings could be less informative about behavioral spillover than the moderating relation
first suggests. Because of the cross-sectional nature of their data, by design these studies are
subject to third-variable confounds and directionality constraints on causal inferences. For
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example, this means that pro-environmental values could be a third variable independently
predicting all consumer choices, rather than the first green purchase increasing the likelihood of
a second green purchase for people who are high in universalist values. People who are high in
pro-environmental values may just buy more green products in general. They are not necessarily
experiencing the “leap-frog” like influence of one behavior influencing another behavior, which
in turn influences a third behavior and so on.
In order for pro-environmental values to account for spillover, engaging in the first
behavior would need to increase endorsement of these values and subsequently, this increased
endorsement would then predict engagement in the second behavior, and this process would
occur independent of pro-environmental values predicting the first behavior. And of course, it is
possible that people who are already high in pro-environmental values may be particularly likely
to experience behavioral spillover. Additionally, there is some evidence that engagement in the
first behavior can both prime values and trigger spillover simultaneously (Willis & Schor, 2012).
However, in order for pro-environmental values alone to explain spillover, researchers need to
test the process rather than infer the process by which it takes place.
Experimental tests of behavioral spillover have a greater potential to identify
psychological processes than correlational studies. However, similar to their correlational
counterparts, the current experimental studies on spillover have also typically examined
moderators rather than mediators. As noted above, priming pro-environmental values could
account for positive spillover, but often whether this priming occurs is not assessed. Evans et al.
(2012) found that participants were more likely to engage in a pro-environmental behavior when
they read materials about the environmental benefits of carpooling compared to participants who
read about the economic benefits of carpooling. The researchers inferred that participants
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experienced activation of self-transcendent (versus egoistic) values and that these value
activations caused them to seek value-consistent subsequent behaviors. However, there was no
direct measurement of self-transcendent values after reading the carpooling prime, nor were they
evaluated after engaging in any of the behaviors to test for changes in values. As noted above, it
is likely that reading about environmental benefits of carpooling caused the observed proenvironmental behavior, but this does not inform us as to the underlying psychological processes
that occur during behavioral spillover.
Importantly, Evans et al. (2012) is the only study that utilized a laboratory-based
experimental design to examine environmental behavioral spillover to date. However, it has two
important limitations: 1) It is difficult to ensure that both economic and environmental stimuli
contain equally strong and compelling arguments for participants. This possible confound
seriously limits the validity of conclusions that can be drawn from this study. 2) Although this
study referred to its results as “behavioral spillover,” the researchers considered reading the
assigned flyer about carpooling as behavior 1, and only one subsequent (of many possible) proenvironmental behaviors (recycling of the carpooling flyer) significantly varied across groups.
This method is more similar to priming a pro-environmental behavior than actual spillover
between 2 distinct and observable behaviors.
Regarding negative spillover, it is possible that moral licensing has its impact via
accumulating “moral credits”, but again these processes have been inferred rather than tested.
Tiefenbeck et al. (2013) found that during a field-based feedback intervention on water
consumption, participants who received feedback on their water use decreased their water
consumption, and during the same time period, increased their electricity use. The authors
inferred that the negative spillover was being driven by moral licensing. However, they could
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not directly account for the emotions or thoughts experienced by participants during the
intervention. Accruing “moral credits” or other psychological processes were not assessed
during the study.
Another related methodological limitation is that few studies take into account the role of
predictors of engagement that have been identified in other domains of behavior research, and
which have reliably been found to predict or encourage pro-environmental behaviors. The
literature has identified important qualities of behaviors that may help predict whether or not an
individual engages in a pro-environmental behavior (e.g., perceived compatibility of the behavior
with one’s values, difficulty of the behavior, or anticipated emotional rewards or costs of
engaging in a behavior). Changes in perceptions of the behaviors themselves rather than changes
in something about the self (e.g., having garnered sufficient “moral credits”) are potentially
important mediators that should be theoretically considered and assessed. When it comes to
predicting whether spillover will be positive, negative, or non-existent, changes in perceptions of
the behaviors may be as or more important than changes in perceptions of the self. These
predictors could potentially explain processes that lead to spillover, but have yet to be integrated
in environmental spillover theory and be tested in spillover research.
Integrating Mediators into Environmental Spillover Experiments
Before going into detail about specific mediators that may be occurring during
environmental behavioral spillover, I discuss possible methodological concerns related to
integrating mediators into spillover research. The current research will employ a serial
mediational design to test the proposed model (discussed in more detail below). Testing the
proposed mediation model will require the repeated measurement of the three dimensions of the
perceptions of behaviors (i.e., compatibility with values, difficulty, and rewards/costs for both
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behaviors 1 and 2). This type of design may be prone to testing effects which could alter the
examined relation (Campbell & Stanley, 1963).
There are two types of possible testing effects that may occur with the proposed design,
analogous to general forms of testing effects that can be associated with the use of a pretest
(Campbell & Stanley, 1963). The first is the internal validity threat of selection. When a
participant completes the same measure multiple times, this can obscure the true effect of the
independent variable on the dependent variable. For example, participants may remember what
they said on the first set of measures and choose to be consistent with their previous responses,
rather than give the true responses on the second set of measures.
The second possible testing-related effect is related to external validity. In short, the
results of the experiment with a pretest (or measure of mediators) may accurately reflect the
effect of the independent variable on the dependent variable within that study, but may not be
generalizable to situations that do not involve similar measures. The concept has been described
as pretest sensitization in earlier discussions of the possible external validity consequences of
using a pretest. For example, perhaps filling out the measures between doing behavior 1 and
doing behavior 2 makes the pro-environmental connection between the behaviors more apparent
to the participants. And so, subsequently, positive spillover may be more likely to occur because
the participants had to explicitly think about and report their thoughts about both (now more
clearly) pro-environmental behaviors. To reiterate a key point from the previous section, little is
known about the psychological processes underpinning behavioral spillover or of the effects of
measuring mediators in an experimental test of spillover. Consequently, in an experiment that
measures mediators, it would be difficult to know whether the relationship found between
behavior 1 and behavior 2 would generalize to other circumstances in which mediators were not
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measured.
There may be theoretical reasons to be concerned about the influence of measuring
mediators in the particular case of behavioral spillover, as well as other effects that may be based
on consistency. For example, studies on cognitive dissonance have found that measuring
something as simple as a reported attitude prior to the desired outcome can alleviate the
psychological need for consistency, since the act of reporting an attitude can itself reduce
dissonance (Devine, Tauer, Barron, Elliot, & Vance, 1999). With respect to the present research,
if consistency theory really is driving positive spillover effects, the act of reporting one’s
perceptions of the behavior (e.g., that it was emotionally rewarding to engage in or that it was
compatible with the participant’s values) may act as an avenue for dissonance reduction, causing
the participants to no longer feel compelled to remain consistent with their engagement in proenvironmental behavior 1 and render it impossible to detect spillover onto other behaviors.
Another reason that measuring the mediators could alter the observed relation between
behavior 1 and behavior 2 is that the mediational measures could make the concepts being
measured more salient, thereby making them more likely to make a difference in subsequent
behaviors. This could amplify any possible spillover effects (positive or negative) compared to
participants who would not have completed the measures. As noted earlier, salience and priming
have been implicated in previous spillover effects. Therefore, there is some reason to believe
that the act of measuring the mediators in this study could realistically alter the likelihood of
behavior 2 occurring in relation to behavior 1. The possible confounding effects of measuring
mediators are particularly hard to anticipate because there is limited research in environmental
behavioral spillover that utilizes mediators. Consequently, in addition to testing the proposed
serial mediation model, the present research will also examine possible testing effects of
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measuring mediators on the relation between behavior 1 and behavior 2.
Perceptions of Qualities of Behaviors
Research in many domains, including health behaviors (e.g., Ajzen, Albarracin, &
Hornik, 2007; Ajzen & Klobas, 2013), workplace behaviors (e.g., Ajzen, 2012), and antidiscrimination behaviors (e.g., Fraser, Ajzen, Johnson, Herbert, & Chan, 2011), have all
demonstrated the importance of perceptions of potential behaviors in predicting behavioral
engagement. The predictive influence of behavioral perceptions should hold in environmental
domains as well. Therefore, in an environmental domain, behavioral spillover researchers
should account for the role of behavioral perceptions and changes in those same behavioral
perceptions play in predicting when positive or negative spillover will and will not occur.
Particularly important for behavioral spillover is the finding that perceptions of behaviors
can be altered by having performed other behaviors. In their seminal cognitive dissonance study,
Festinger and Carlsmith (1959) demonstrated that lying about one’s enjoyment of a tedious task
after receiving inadequate compensation for that task made participants more likely to report that
the tedious task was enjoyable and to be more willing to perform the task again. In another
classic study based in consistency theory, children were asked to rate how much they liked
several different toys before and after choosing with which toy they wanted to play. After their
selection, the children’s liking of the chosen toy (the chosen play behavior) increased and their
disliking of the non-chosen toys (other possible play behaviors) increased (Brehm & Cohen,
1959). From these studies it is clear that engaging in one behavior changes the perceptions of the
first behavior (Festinger & Carlsmith, 1959). Additionally, engaging in one behavior changes
perceptions of similar behaviors (Brehm & Cohen, 1959).
These changes in perceptions may underlie behavioral spillover. This process of
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changing behavioral perceptions seems to mirror what has been hypothesized to occur on the
behavioral level during spillover. In Brehm and Cohen’s (1959) study, it appears that the
changes in perceptions of play option 1 (the chosen toy) spills over onto the perceptions of play
option 2 (the non-chosen toy). By extension, engagement in behavior 1 changes perceptions of
behavior 1 (i.e., Festinger & Carlsmith, 1959). Subsequently, these changes in perceptions of
behavior 1 change perceptions of the second, future behavior (i.e., Brehm & Cohen, 1959). For
example, behavior 2 may be perceived as more enjoyable or less difficult, compared to how
behavior 2 was perceived prior to engagement in behavior 1. These changes in the perceptions
of behavior 2 subsequently should predict whether or not someone is more or less likely to
engage in behavior 2.
For example, if someone engages in behavior 1, (s)he may then perceive behavior 1 as
more enjoyable than expected. Subsequently, this person may then also perceive a similar
behavior, behavior 2, as more enjoyable than (s)he would have without engaging in behavior 1.
Because the person now perceives behavior 2 as more enjoyable, (s)he is also now more likely to
engage in behavior 2 than (s)he would have been without having engaged in behavior 1.
Through this process of changing behavioral perceptions (in this example, in a favorable
direction), positive behavioral spillover has occurred.
Negative spillover would be predicted to occur if engaging in behavior 1 changes the
perceptions of behavior 2 in a way that could be interpreted as unfavorable (e.g., if doing
behavior 1 makes behavior 2 seem more difficult than it previously appeared). Mediational
processes could create tendencies toward both positive and negative spillover simultaneously, if
engaging in behavior 1 changes perceptions of behavior 2 in both favorable and unfavorable
ways but on different dimensions (e.g., behavior 2 appears more enjoyable, but also more
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difficult). No spillover could be predicted to occur if engaging in behavior 1 is not expected to
change perceptions of behavior 2.
There are many characteristics of pro-environmental behaviors that predict the likelihood
of environmental engagement (e.g., Fogg, 2009; Dahl, Swim, Vescio, & Zawadzki, unpublished
data; Patt and Zeckhauser, 2000). And any of these characteristics could be susceptible to
changes by engaging in a pro-environmental behavior. The present research will focus on three
important characteristics that have generally been found to predict whether or not someone
adopts a new behavior (Greenhalgh, Robert, MacFarlane, Bate & Kyriakidou, 2004). These
three characteristics also overlap with characteristics of behaviors that have been alluded to in
the environmental behavioral spillover literature: 1) value compatibility, 2) difficulty of
engagement, and 3) rewards or costs of engagement.
Value compatibility. Pro-environmental behaviors are most likely to be adopted by
people who value the environment (Schultz, 2001) – as long as the behaviors are perceived as
pro-environmental. If the person cares about the environment or endorses universalist values
(Schwartz, 1992), they are more likely to engage in pro-environmental behaviors (Thøgersen &
Ölander, 2002, 2003). Engaging in a behavior that is motivated for self-serving (or hedonistic)
reasons that happens to be pro-environmental does not predict future environmental engagement
when controlling for past patterns of behavior (Thøgersen & Ölander, 2002).
Behaviors likely vary in the extent to which they are perceived to be pro-environmental
and the extent to which alternative values for doing behaviors are salient. Perceptions of
behaviors are also not necessarily constant across people, time, or contexts. Therefore, behaviors
likely also vary in the extent to which they are perceived to be congruent with one’s values, and
this variation is important for the potential for behavioral spillover. For example, a person may
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initially do a behavior for pro-environmental reasons, say, turning off all electronics when they
are not in use. But, after seeing how much money can be saved by reducing energy
consumption, this person may start perceiving the behavior as a money-saving strategy rather
than considering the environmental benefits (Kasser & Crompton, 2008). If the value that is
perceived to be most compatible with the first behavior (e.g., frugality) is not relevant for a
subsequent environmental behavior or competes with pro-environmental values, than the
subsequent behavior may be less likely to be done (Evans et al, 2012; Thøgersen & Crompton,
2009).
Therefore, it is important that spillover researchers account for whether individuals
perceive behaviors as being consistent with their values and whether this perception aids or
hinders future engagement in this or other behaviors. More specifically, when predicting initial
and subsequent pro-environmental behavioral engagement, researchers should account for the
perceived compatibility of the behavior with the person’s values; more importantly for
understanding spillover, researchers should account for potential changes in perceived
compatibly with subsequent behaviors, after the person has engaged in an initial proenvironmental behavior.
Difficulty and ease of engagement. The perceived difficulty of pro-environmental
behaviors can be a barrier to engaging in pro-environmental behaviors (Gifford, 2010). Thus, a
key to many environmental campaigns has been to make engagement in pro-environmental
behaviors appear easier (Schultz, 2010; McKenzie-Mohr, 2000). Some environmental
campaigns have sought to overcome the perceived difficulty behavioral barrier by using the footin-the-door technique. These campaigns implore individuals to adopt “simple and painless”
behaviors first, hoping the simple and painless strategy will spill over into the adoption of larger,
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more difficult behaviors (Thøgersen & Crompton, 2009). As discussed earlier, the typical
theoretical explanation for this phenomenon is a need for behavioral consistency.
However, there is little evidence to suggest that the foot-in-the-door phenomenon
naturally occurs with pro-environmental behaviors (Thøgersen & Crompton, 2009). Following
the previously described logic, it is also possible, though not explicitly addressed in the current
literature, that engaging in one behavior alters perceptions of the difficulty of doing that behavior
as well as the perceived difficulty of doing subsequent behaviors. Some behaviors are easier to
do the second time than they were the first time, and some behaviors help build skills or boost
people’s perception of their ability to perform a similar behavior (Thøgersen & Crompton,
2009). For example, weather-proofing the front door of a house may seem intimidating at first,
but after sealing the door, one may be more likely to seal windows (positive spillover) because
those subsequent tasks seem less difficult than they did after weatherproofing the door.
An alternative argument is that people will actively choose the behavior that takes the
least effort and costs the least (McDonald, Newell, & Denson, 2014) and then, after doing so will
not proceed to more difficult behaviors, a phenomenon deemed tokenism (Gifford, 2010). In the
context of negative spillover, tokenism is conceptually similar to moral licensing. These
findings suggest that the tendency for environmental agencies and researchers to endorse and
promote simple and painless behaviors could backfire, creating a lessor tendency to engage in
other pro-environmental behavior (negative spillover).
Another explanation for why negative spillover might occur in these token situations is
that doing the easy behavior may make a second behavior seem more difficult. For example,
biking to work may cause fatigue upon arrival, thereby making taking the stairs (rather than the
elevator) up to one’s office seem like too difficult an option at the time. In another example
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using difficult initial behaviors, after investing in solar panels, an individual may not have any
money left to upgrade old kitchen appliances or weatherproof the rest of the house. The
investment in the first behavior has made other potential behaviors more difficult by creating a
lack of resources. Therefore, it is vital that researchers account for the perceived difficulty and
changes in the perceived difficulty of pro-environmental behaviors before and after they are
adopted, as well as the implications of the experiences one behavior has on perceptions of the
difficulty of other pro-environmental behaviors.
Rewards and costs of engagement. Not all pro-environmental behaviors are equally
enjoyable to perform. Some behaviors are perceived as more rewarding to do than others. For
example, behaviors with demonstrable outcomes, such as planting trees or helping pick up trash
from a polluted beach, are preferred over behaviors that prevent environmental degradation, such
as driving less to reduce air pollution (Patt & Zeckhauser, 2000). This is likely because the
perceived emotional and social gains are greater for demonstrable behaviors. Additionally,
behaviors may have multiple rewards for engagement, including physical, emotional, or social
benefits (e.g., riding a bike promotes personal health) and financial benefits (e.g., driving less
saves money on fuel and car maintenance). When considering the possible rewards someone
may feel, it is important for researchers to account for how a behavioral reward may be
interpreted differently by different people. These perceptions may be particularly subject to
contextual influence.
For example, one possible reward of environmental engagement is the alleviation of guilt.
The alleviation of guilt is one example of a consequence of environmental engagement that we
may expect to cause positive environmental spillover – if the alleviation is paired with increased
pride in one’s success (i.e., “I am proud of myself because I decreased my impact on the
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environment”; Swim & Bloodhart, 2014). However, alleviation of guilt could also potentially
create negative spillover because the initial motivation for engaging in the pro-environmental
behavior is no longer present, as may have been the case with the previously mentioned Floridian
and Argentinian farmers and their demonstration of a single action bias (Hansen et al., 2004;
Weber’s, 1997).
These results suggest that it is not always possible for experimenters to anticipate the
perceived rewards and costs of pro-environmental engagement. Additionally, the same sense of
reward may have varying repercussions for spillover onto future behaviors (e.g. either predicting
positive spillover via increased pride or negative spillover via relief of guilt). Therefore, when
attempting to predict when positive or negative spillover will occur, it may be beneficial to
account for the changes in perceptions of rewards (and rewards’ counterpart costs) on initial and
subsequent behaviors that occur as a consequence of having engaged in the first behavior.
Toward a Comprehensive Model of Environmental Behavioral Spillover
In order to potentially explain when positive and negative behavioral spillover will occur,
I propose a serial mediation model for environmental behavioral spillover that accounts for the
processes that may occur after an individual engages in a pro-environmental behavior (see Figure
1).
Figure 1. The proposed theoretical model for the process of environmental behavioral spillover.
A
Behavior 1

Revised Perceptions of
Behavior 1 and/or Self

B

Revised Perceptions
of Behavior 2

C

Behavior 2

Characteristics of the Behaviors, Person, and/or Situation

The proposed model is intended as a starting point to specifying psychological processes that
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occur during environmental behavioral spillover. Addressing the theoretical limitations
mentioned previously, this model leads to specific predictions as to when positive and negative
spillover should occur. To expand upon the extant literature’s methodology, the research
presented to test the model utilizes an experimental, not correlational, design. It also it integrates
mediators, specifically perceptions of behaviors that are currently underrepresented and not well
integrated into the literature on environmental behavioral spillover. In sum, the model and its
initial test are proposed as a means to begin addressing the current theoretical and
methodological limitations in the literature and to begin uncovering the deeper psychological
mechanisms that may be influence the adoption of multiple behaviors.
To illustrate the model, consider the following example, which walks through both
possible behaviors and possible psychological mediators. When at work, there are many ways
one can be eco-friendly, from recycling waste materials to reducing paper consumption, and both
positive and negative spillover may occur. For example, sorting out recycling from trash may
increase the likelihood of minimizing the amount of paper one prints for a subsequent task, if
sorting the recyclable materials causes both behaviors to be seen as consistent with one’s proenvironmental values salient (positive spillover). Conversely, sorting recyclables may decrease
the likelihood of reducing the amount of paper one uses, if sorting the recyclables is perceived as
too time consuming (costly) and makes messing with the printer settings also seem relatively
costly.
Further, perhaps both processes occur simultaneously: sorting recyclable materials may
increase the perceived compatibility of saving paper with one’s pro-environmental values;
however, sorting the materials may also be perceived as time-consuming, thereby makes
additional pro-environmental behaviors appear more inconvenient as well. In this situation, the
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simultaneous occurrence of both positive and negative spillover effects could cancel each other
out, suppressing positive and negative behavioral spillover. The proposed model allows
researchers to examine the different ways various qualities of behaviors may change
simultaneously to predict when spillover will and will not occur.
Explanation of the model. In Figure 1, the general model is represented with markers
(A, B, and C) on the different conceptual pathways to facilitate explanation. For the sake of
simplicity, individual mediators are not presented.
Behaviors 1 and 2: In the proposed model, Behavior 1 represents the first proenvironmental behavioral adoption. For example, one may choose to sort out recyclable
materials from the rest of the trash and into their respective bins. Behavior 2 represents the
second pro-environmental behavior, such as saving paper while printing during a subsequent
task.
Path A: After engaging in Behavior 1, one’s perceptions of that behavior or of oneself
may change due to desires to remain consistent across behaviors, beliefs, and attitudes or because
of aspects of the behavioral engagement that were found difficult, rewarding, or costly. Perhaps
after wading through a waste bin, sorting recycling now appears too tedious or time-consuming,
making the behavior appear more costly than it had before it was performed. Or, perhaps sorting
recyclable materials alleviates guilt because it reduces one’s impact on the environment and
perhaps increases the saliency of pro-environmental values.
Expanding from the previous examples, engaging in a pro-environmental behavior may
affect the self in other ways. For example, planning and starting a garden for the first time can
be both difficult and highly rewarding, with both skills and knowledge acquired at every stage of
the process. The new skills acquired at this stage in the process of spillover may change
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perceptions of both the self and subsequent behavior, now seeing oneself with increased efficacy
and knowledge and possibly seeing new, similar behaviors as easier and more rewarding than
they otherwise would have appeared had skills not been acquired as a result of engagement in the
first behavior.
Path B: Consistency theory suggests that these changes in perceptions of Behavior 1
and/or the self will spill over onto the perceptions of other, similar behaviors and subsequently
change those perceptions of other behaviors. The insights gained from engaging in Behavior 1
will directly predict changes in the perceptions of Behavior 2. For example, sorting recyclable
materials may create a sense of pride from having done what one perceives as “the right thing to
do”. Once recycling is seen as emotionally rewarding, other pro-environmental behaviors may
be expected to be similarly emotionally rewarding. This perception of emotional reward would
not have been as large had the person not previously sorted recyclable materials.
Path C: The revised perceptions of Behavior 2 will predict an increase or decrease in the
likelihood of Behavior 2 occurring (i.e. behavioral spillover). For example, now that saving
paper seems emotionally rewarding, one will be more likely to do it compared to before sorting
the recycling.
Importantly, the direction of changes in perceptions of Behavior 2 (e.g., saving paper is
more or less rewarding) will determine whether spillover will be positive or negative. This
aspect of the model provides researchers with a mechanism to predict whether the anticipated
spillover will be positive or negative and why. Measuring multiple aspects of behavioral
engagement (i.e., value compatibility, perceived difficulty, and perceived rewards and costs)
should help identity when both positive and negative spillover are occurring simultaneously,
resulting in either delayed or suppressed positive or negative spillover. Previously, these types
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of effects could only be speculated about after behaviors were reported or observed (e.g.
Thøgersen & Ölander, 2003).
Further, if no change in perceptions of Behavior 2 occurs because the relations in path A,
B or C do not occur, then engaging in Behavior 1 will not alter the likelihood of engaging in
Behavior 2. This aspect of the proposed model further contributes to the literature by providing
researchers with a mechanism for predicting when environmental behavioral spillover will and
will not occur. This aspect of the model also provides the possibility for designing future
interventions that may aim to reduce the likelihood of negative spillover occurring, or
conversely, boost the likelihood of positive spillover occurring.
Moderators: At any stage in the process of behavioral spillover, it is possible that any or
all of the pathways may be moderated by characteristics of the behaviors, the person, or the
situation in which the behavioral engagement is taking place. By incorporating the various
places where moderation may be occurring in the process of behavioral spillover, the proposed
model accounts for the moderating relations found in the current environmental spillover
literature (e.g., Evans et al., 2012).
In summary, the model leads to the following general propositions:
Proposition 1: Supporting serial mediation, the effect of engaging in Behavior 1 on
engagement in Behavior 2 will be explained by the effect of engaging in behavior 1 on
perceptions of Behavior 1 (Path A) and, and subsequently, the effect of perceptions of
Behavior 1 on perceptions of Behavior 2 (Path B).
Proposition 2: The relation between perceptions of Behavior 1 and Behavior 2 will be
moderated by characteristics of the person (e.g. values), context (e.g. the opportunity to
do behavior 2), or behaviors (e.g. the similarity between the two behaviors).
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The Present Research: Testing the Serial Mediation Model
The two general propositions stated at the end of the last section can generate several
hypotheses. The present research will test a limited set of these. Specifically, this study
examined three research questions. 1) Does performing one pro-environmental behavior affect
the likelihood of doing a second pro-environmental behavior? 2) Does measurement of
mediators affect the relationship between the first and second behaviors? And 3) Do changes in
perceptions of the behaviors mediate the relation between behavior 1 and behavior 2? In order to
examine these questions, half the participants engaged in a pro-environmental behavior 1 while
the other half completed a control behavior 1. Additionally, to address the second research
question, half the participants completed the mediational measures while half completed a filler
questionnaire. This approach is similar to a Solomon four-group design previously used to
examine testing effects of pre-post measures (Campbell & Stanley, 1963). The third question,
that is, whether the proposed mediators actually mediate the relationship between behaviors 1
and 2, is tested using the mediation measures for those participants who completed these
measures.
Behavior 1 was operationalized in terms of sorting materials to be recycled. The control
behavior 1 involved sorting similar food and drink containers by country of origin (as “one might
at a food bank.”). In order to create a sense that participants were electing to do the behavior, I
used a common technique in cognitive dissonance literature, the induced-compliance paradigm
(for a review see Devine et al., 1999). In this method, the participants felt they were freely
electing to do the assigned behavior, but in reality, the experimenter suggested the participant
engage in the behavior to ensure compliance with the assigned condition. In addition to
providing ecological validity to the study (i.e., outside the laboratory, people typically choose
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whether or not they are going to engage in a pro-environmental behavior), this paradigm also has
been consistently shown to strengthen attitudinal and behavioral effects in the consistency theory
literature (Devine et al., 1999).
Behavior 2 was operationalized as conserving paper when printing during a later task.
Too allow for the possibility of observing multiple spillovers, a behavioroid outcome was also
utilized. The behavioroid measure was operationalized as willingness to volunteer for a campus
clean-up day, including the number of hours willing to work.
It was hypothesized that engaging in an initial pro-environmental behavior (i.e.,
recycling) would alter the likelihood of engaging in subsequent pro-environmental behaviors
(i.e., conserving paper while printing, volunteering to pick up litter). It was further hypothesized
that changes in the perceptions of the first behavior would lead to changes in the perceptions of
the second behavior (i.e., printing) and that these changes in perceptions would mediate the
observed spillover effects. Additionally, a control questionnaire was included to explore for the
possible effects of measuring mediators on the behavior 1 – behavior 2 relationship.
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Method
Participants
Participants included 179 undergraduates recruited from The Pennsylvania State
University’s participant pool. Participants were compensated with 1 credit hour for their
participation in this study, as per the Penn State Subject Pool rules. One participant who did not
agree to perform the behavior assigned by condition (i.e., sorting food containers) was removed
from analyses.
The majority of participants identified as women (n=150; 84.3%), and the remaining 28
(15.7%) identified as men. All participants were young adults, with ages ranging from 18 to 22
(M=18.8). Most participants (n=135; 75.8%) were White. Of the remaining participants, 18
(10.1%) were East Asian, 10 (5.6%) were Black or of African Descent, seven (3.9%) were South
Asian/Pacific Islander, three (1.7%) were Hispanic, three (1.7%) were mixed race, one (.5%) was
Middle Eastern, and two (1.1%) identified as something other than the options listed. A plurality
of participants (n=77; 43.3%) considered themselves somewhat of an environmentalist, though
many did not identify as an environmentalist (n=72; 40.4%). A few participants said they either
probably or definitely consider themselves environmentalists (n=30; 16.9%). Many participants
were politically liberal (n=75; 42.1%), with the next largest group identifying as politically
moderate (n=55; 30.9%). The remaining 49 (27.5%) participants identified as politically
conservative.
Design and Procedure
This study used a 2(behavior 1: recycling, food containers) X 2(mediators measured, not
measured) between-participants factorial design. A serial mediation model is used to test
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whether engaging in behavior 1 predicts perceptions of both behaviors, which in turn predict
behavioral engagement in behavior 2.
All aspects of the procedure were piloted and refined with 30 participants. Participants
were brought into the laboratory for a study of “classification and categorizing tasks.” After
being consented, participants were told they would be completing three tasks. The first task was
a filler task – an online version of the printed color Stroop task (Stroop, 1935; Stroop Test
Online, 2015). After the filler task, participants also completed filler questionnaires to create
symmetry across tasks in the rest of the experiment. Next, participants engaged in the first of
two tasks. They were randomly assigned either to sort recyclable materials (pro-environmental
behavior 1) or sort similar materials presented as food containers from different countries
(control behavior 1). In order to give the participants a sense that they were electing to do the
assigned behavior, experimenters told all participants that this task “was a new task, and that we
really need people to do that one. Would you mind sorting [recycling/food containers]?”
In order to make the experience of sorting the materials as real as possible, both groups of
participants were told that the materials were really collected from the offices in the building in
which the experiment took place. Participants in the recycling condition were told that based on
their sorting, the experimenter would then empty the bins in the laboratory into the recycling bins
in the hall (which had an identical sorting scheme). To facilitate a more realistic experience for
the control condition, participants were asked to sort the containers as they might if working in a
food bank. All materials were sorted into identical bins with similar labeling schemes to ensure
participants across both conditions had as similar an experience as possible (see Appendix A).
Prior to the first questionnaire, participants were provided with the following prompt to
reduce confusion and ensure they were prepared for questions that may be referring to different
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tasks (including behavior 2 prior to engagement in behavior 2):
“We’re interested in different aspects of your experience today. We may ask you three
different types of questions: 1) about a task you’ve already completed, 2) about a task you
haven’t completed yet, 3) about yourself. Different participants are asked to complete
different questions. So, you may be asked to answer 1, 2, or all 3 types of questions.
Please carefully read the instructions that are presented before each set of questions to
ensure you answer the questions correctly.”
After sorting their assigned materials, half of the participants completed measures about
their perceptions of the task’s difficulty, compatibility with their values, and relative reward.
This group was the provided with a brief description of the next task (which included behavior 2)
and was asked to rate their perceived difficulty, compatibility with values, and relative reward of
the future behavior (more detail is provided in the measures section). The other half of
participants completed two sets of filler personality questionnaires related to how organized they
typically are (see Appendix B).
For the final task, participants were asked to design their own sorting task. They were
provided with a word document filled with hundreds of images. The images included a variety
of subjects, such as pictures of natural landscapes, animals, laptop computers, and people
smiling. Participants were instructed to select six pairs of images that could be sorted however
they choose, and to arrange their selection however they wish. They were asked to print a copy
of their selected images for our records. The experimenter recorded the number of pages each
participant used to print their selection (behavior 2).
Experimenters then told all the participants that while they were getting ready to finish
up, one of the grad students in the lab was organizing a campus clean-up day and wanted the
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experimenter to gather interest from participants. For this behavioroid measure, participants
were asked whether or not they would be interested in volunteering and, if so, for how long. The
experimenter recorded their responses.
The participants then answered a final set of questionnaires which included open-ended
questions about how they expected others to sort their created tasks, what the general theme of
their sorting tasks was, and demographics. Each participant was then thanked and debriefed by
the experimenter.
Measures
Perceived difficulty, reward, and compatibility with values. To measure perceptions
of behavior 1 (either sorting recycling or food containers), participants were prompted to “rate
the extent to which you agree with the following statements” about the task they just completed.
To measure perceptions of behavior 2, participants were provided with the following prompt:
“The next set of questions are about a task you have not yet completed. Please carefully
read the following description of the upcoming task, and then answer the questions as
best you can about the next task. You will be asked to create your own sorting task,
similar to the one you’ve already completed. To do this, you will sort through hundreds
of images and select 12 that could be sorted into 6 categories. You will then format the
images to create a document of your images, and finally, you will print that selection for
us using as many pages as you would like. We may ask future participants to complete
the task you create.”
For both behaviors, participants completed the same set of measures with response options from
1(Strongly Disagree) to 9 (Strongly Agree). A 1-9 response option was chosen to allow
participants to give a more nuanced response since it was unlikely that most participants would
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feel intensely that printing pages and sorting other people’s recycling were compatible with their
values, difficult to do, or psychologically rewarding. Because of the same concern, the items
were also worded in a way that softened their meaning, making it more feasible that differences
could be observed within a range of generally moderate perceptions. The only item wording that
varied across measures was the verb tense, to accommodate for the difference between a
behavior that had been completed and a behavior that had not yet been completed.
Perceived compatibility with values was measured with four items: Doing this type of
task generally reflects some of the things I hold dear; Doing this task kind of fits with what I
think is important; This task didn’t really reflect the things I think are important (reverse coded);
Doing this task doesn’t reflect much about me personally (reverse coded). The four items
produced a multi-item scale with satisfactory reliability (behavior 1 α=.80; behavior 2 α=.79).
Perceived difficulty was also measured with four items: Overall, I think this task was
pretty easy to do (reverse coded); At this point in time, doing this task was somewhat difficult for
me; Doing this task was kind of hard; Doing this task was pretty easy for me (reverse coded).
Again, the items produced a scale with satisfactory reliability for both behaviors (behavior 1
α=.93; behavior 2 α=.92).
Perceived reward was measured with five items: Doing this task was kind of rewarding
for me; I feel somewhat better after doing this task than I probably would have if I did not do the
task; I think doing this type of thing tends to pay off; This task typically feels pretty good to do;
This task was worth it to do. Again, the items produced a multiple item scale with satisfactory
reliability for both behaviors (behavior 1 α=.86; behavior 2 α=.73).
Number of pages printed. To observe possible paper conservation behavior,
participants were asked to create their own sorting task using a selection of digital images that
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were provided for them. Participants were instructed by the experimenter to create six categories
with two pictures in each category. Instructions also indicated that the categories did not need to
be mutually exclusive. To allow for multiple possible ways participants may conserve paper
(e.g., selecting only small photos, organizing images in a condensed fashion, resizing photos, and
printing double-sided), they were instructed to organize and format their selection of photos
however they would like. Participants were informed that they could resize the images to make
them bigger or smaller if they like and were also instructed on how to add additional pages as
needed. During these instructions they were also informed that they would be printing a copy of
their selection for experimental records. After each participant printed their images, the
experimenter recorded the number of pages printed.
Volunteering measures. Once they had completed the printing task, participants were
asked whether or not they would be willing to volunteer to pick up trash on campus in a way that
was seemingly unrelated to the experiment (i.e., the experimenter was gathering expressions of
interest for a “graduate student who was organizing a campus cleanup day”). If they expressed
interest, they were also asked how long they would be willing to volunteer. Experimenters
recorded participants’ verbal responses.
Five participants responded in some other way (e.g. “I would volunteer, but I don’t think
there’s any trash on campus to pick up. If it were on a highway or something, I’d volunteer.”).
For the number of hours they’d be willing to volunteer, participants who said they would not
volunteer were coded as 0 hours. Many participants offered to volunteer a range of hours (e.g.
2-3 hours). In such instances, analyses were conducted on the average number of hours each
participant said they’d be willing to volunteer. Two participants were eliminated from analyses
of this measure because they responded in some way other than number of hours (e.g.
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“unlimited” and “1 shift”).
Additional measures. Because there is some evidence to suggest that behavioral
spillover may be more likely to occur for people who value the environment (Thøgersen &
Ölander, 2002, 2003), the extent to which participants identified as environmentalists was also
measured with the demographics questionnaire at the end of the study. This measure has been
shown to be a sometimes weak, but typically reliable predictor of environmental engagement
(e.g. Tam, 2013). Environmentalist identity was measured with a single item, “Do you consider
yourself an environmentalist?” Response options included: No, definitely not (1), Probably not
(2), Somewhat (3), Probably (4), Yes, definitely (5).
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Results
Experimental Test of Behavioral Spillover and the Effects of Mediational Measures
Number of pages printed. An examination of the number of pages printed revealed that
the measure is bimodally distributed, violating one of the assumptions of the Ordinary Least
Squares analysis. This non-normality is similar across both behavior 1 conditions (see Figures 2
and 3, both conditions n=89). Regardless of which task participants completed for Behavior 1,
the most frequently printed numbers of pages were six and two.
Figure 2. Distribution of the number of pages printed by participants who sorted food
containers
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Figure 3. Distribution of the number of pages printed by participants who sorted recycling
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This non-normality was confirmed by a significant Kolmogorov-Smirnov test, KSstat(178)=.25, p<.001. An examination of the Q-Q plots from a 2x2 ANOVA indicated the
residuals were non-normally distributed, therefore confirming a violation of the assumption of
normality. Initial applications of data transformations and recoding of the data were not
successful.
As a result, a bootstrapping approach was utilized to test for effects within the factorial
design, including investigating whether or not spillover occurred between recycling (behavior 1)
and paper use on a subsequent printing task (behavior 2). Hayes’ (2012) PROCESS macro for
SPSS was used with 5000 bootstraps. The behavior 1 predictor was coded as recycling = 1 and
the control behavior = 0. The questionnaire type factor was coded as mediators = 0 and the
control questionnaire = 1.
A bootstrapped factorial analysis revealed that participants who recycled used
significantly less paper than participants who sorted food containers (indicating positive
spillover), b=-.96, se=.43, p=.029. There was also a marginal main effect of questionnaire
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condition, b=-1.68, se=.97, p=.087. Participants who completed the control questionnaire tended
to use less paper than participants who received the mediators. Both of these effects are
qualified by the existence of a marginally significant interaction, b=1.03, se=.62, p=.097i.
Participants who received the mediators tended to print fewer pages when they recycled than
when they sorted food containers. Participants who received the control questionnaire showed
no difference in printing regardless of Behavior 1 task (see Figure 4).
Figure 4. Behavior 1 task by Questionnaire type on number of pages printed

To follow-up on the marginally significant interaction, independent samples t-tests were
run with 5000 bootstraps. The bootstrapped t-tests revealed that for participants who received
the mediators, those who sorted recycling printed significantly fewer pages (M=2.95) than those
who sorted food containers (M=3.91), t(86.76)=2.20, p=.031. No other significant or marginal
differences were found between groups (all ps > .30).
In order to determine whether environmental spillover effects are more likely to occur for
people who more highly value the environment (i.e., Thøgersen & Ölander, 2002, 2003), the
extent to which participants identified as an environmentalist was recoded into high, medium,
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and low identity. This trichotomized variable was then included as a moderator in the
bootstrapped factorial model. No significant effects of environmentalist identity were found (all
ps > .15)ii, and the pattern of results obtained was similar to the results obtained without the new
moderator.
Taken together, these results provide novel experimental evidence for behavioral
spillover across pro-environmental behaviors, even if somewhat limited in scope. These findings
suggest that participants who sorted recycling (as behavior 1) printed less than participants who
engaged in the control behavior of sorting food containers. However, the marginal interaction
suggests this effect may have occurred only for those participants who first completed the
mediator measures. Additionally, these effects occurred regardless of whether or not the person
identified as an environmentalist, which is inconsistent with some previous findings (e.g.,
Thøgersen & Ölander, 2002, 2003).
Willingness to volunteer. Most participants (129; 72.5%) were willing to volunteer for
a campus clean up day. Sixteen participants (9.0%) said they might be willing to volunteer, and
28 (15.7%) said they would not be willing to volunteer. As discussed previously, five
participants (3 who sorted recycling and 2 who sorted food) were eliminated from analyses of
this dependent variable because they gave some other form of answer.
Due to the unequal cell sizes, willingness to volunteer was dichotomized into participants
who said “Yes” versus those who either declined or said they might volunteer. A logistic
regression revealed no significant main effects or interactioniii. This suggests that no spillover
occurred from recycling (behavior 1) and participants’ willingness to volunteer for a campus
clean up day.
Number of hours willing to volunteer. Like the number of pages printed, this measure
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is bimodally distributed, and the non-normality appears to be similar across conditions (see
Figures 5 and 6). Consistent with the approach utilized with the number of pages printed
measure, a bootstrapping analysis was used for subsequent hypothesis testing.
Figure 5. Number of hours willing to volunteer for participants who sorted food containers
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Figure 6. Number of hours willing to volunteer for participants who sorted recycling
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Using Hayes’s (2012) PROCESS macro for SPSS, a 2x2 factorial analysis with 5000
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bootstraps revealed no significant effects. The pattern of null results also held when the number
of pages printed was used as a covariate. Interestingly, the number of pages printed was a
marginally significant predictor of the number of hours willing to volunteer, b=.09, se=.05,
p=.079. Participants who printed fewer pages tended to be willing to volunteer fewer hours than
those who printed more pages. So, those who were more environmentally friendly regarding the
number of pages they printed tended to be less environmentally friendly regarding the amount of
time they’d be willing to pick up trash (suggesting possible negative spillover). This possible
relation is explored later in this section (see p. 44).
Testing the Theoretical Mediation Model
In order to examine the role of changes in perceptions of behaviors on spillover, three
sets of serial mediation analyses were conducted. By necessity, these analyses only involved the
participants who completed the mediator measures (N=89). Additionally, only number of pages
printed was examined as a possible outcome (behavior 2) because the trash pickup was presented
as a real, upcoming event that was unrelated to the study, and as a result the perceptions of the
volunteering-related outcomes were not measured. Correlational analyses revealed that many of
the mediators were highly correlated (see Table 1) All mediation analyses were conducted with
Mplus v. 7.1 statistical software.
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Table 1. Correlations between perceived compatibility with values, reward, and difficulty for
behaviors 1 and 2

Perceived compatibility with values. No significant mediation nor serial mediation
effects were found for the relation between behavior 1 and behavior 2 (see Figure 7). In
particular, there was a non-significant link between (a) the perceived compatibility with values of
behavior two and (b) the number of pages printed. Other portions of the proposed serial
mediation did occur. As predicted, people who recycled saw that behavior as more compatible
with their values than people who sorted food containers. Also as expected perceptions of
behavior 1’s compatibility with values was positively associated with perceptions of
compatibility with values for behavior 2. Also as expected, recycling was associated with fewer
pages printed (indicating positive spillover). Unexpectedly, a negative direct effect on behavior
2’s perceived values compatibility was found, countering the positive indirect pathway (which
runs from behavior 1, to behavior 1’s values compatibility, to behavior 2’s perceived
compatibility with values). Additional analyses to explore this unexpected finding are described
shortly.
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Figure 7. Serial mediation results for changes in perceptions of compatibility with values.
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Perceived difficulty. Again, no significant mediation nor serial mediation effects were
found for the relation from behavior 1 to behavior 2 (see Figure 8), and again, there was a nonsignificant link between (a) the perceived compatibility with values of behavior two and (b) the
number of pages printed. However, once again, as predicted, participants who recycled
perceived the behavior as less difficult than people who sorted food containers. In turn,
difficulty ratings for Behavior 1 were positively associated to difficulty ratings for Behavior 2.
However, neither of these changes in perceptions predicted the number of pages printed.
Figure 8. Serial mediation results for changes in perceptions of difficulty.
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Perceived reward. Serial mediation analyses for perceived reward revealed a similar
pattern as analyses for perceived compatibility with values (see Figure 9). Again, the mediators
did not significantly predict behavior 2 (pages printed). However, as predicted, people who
recycled saw the behavior as more rewarding than those who sorted food containers, and the
perceived reward of behavior 1 was positively associated with perceptions of reward for
behavior 2. Again, unexpectedly, a negative direct effect on behavior 2’s perceived reward was
found, countering the positive indirect pathway from behavior 1, to behavior 1’s perceived
reward, to behavior 2’s perceived reward.
Figure 9. Serial mediation results for perceived reward and number of pages printed.
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Summary of serial mediation results. Despite the inconsistent pattern of effects, when
taken together these serial mediation results suggest that changes in perceptions of behaviors
seem to be occurring as expected. For example, in Figures 7, 8, and 9, we see that engagement
in behavior 1 changes perceptions of behavior 1, and that these changes, in turn, change
perceptions of behavior 2. However, these changes in mediators do not appear to be driving the
observed behavioral spillover. Therefore, the hypothesized theoretical model was not supported.
Engaging in a behavior changes one’s perceptions of that behavior’s compatibility with
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one’s values, difficulty, and reward. The changes in the perceptions of behavior 1’s
compatibility with values, difficulty, and reward are positively associated with changes in
perceptions of behavior 2’s compatibility with values, difficulty, and reward, respectively.
However, the results also suggest that these changes in perceptions are not the only mediators
occurring during spillover, as evidenced by the presence of countervailing effects. For example,
behavior 1 was directly negatively associated with perceptions of behavior 2’s compatibility with
values and reward, countering the positive indirect relation between behavior 1 and perceptions
of behavior 2’s compatibility with values and reward as mediated by perceptions of behavior 1’s
compatibility with values and reward.
Alternate multiple serial mediation models were tested in order to follow up on this
inconsistent pattern of findings. These models contained various pairs of the mediator pathways
(e.g., both the difficulty and reward serial pathways, both compatibility with values and
difficulty pathways). Because multiple mediators were measured and some evidence that other
mediators are occurring was observed, the analyses attempted to determine whether these
unaccounted for mediators are in fact the other hypothesized mediators. Ultimately, the series of
model tests did not produce a clearer or more consistent pattern of results and are reported in
Appendix C. Instead, these analyses confirm that even with multiple pathways included in the
mediation model simultaneously, the hypothesized theoretical model does not explain the
observed spillover from behavior 1 to behavior 2.
Importantly and despite the inconsistencies, two things were consistent across all
analyses: 1) no significant indirect pathways were found, in that no changes in perceptions of
behaviors 1 or 2 were predictive of engagement in behavior 2. This means that none of the
hypothesized constructs mediated the relation between behavior 1 and behavior 2. 2) Regardless
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of the meditational model present, positive spillover occurred between recycling and conserving
paper during a printing task. The only predictor of number of pages printed was whether or not
participants recycled.
Exploring Possible Spillover between Recycling, Pages Printed, and Hours Willing to
Volunteer
In order to explore further for a possible spillover effect from the number of pages
printed to the number of hours volunteered (see p. 39), an exploratory conditional mediation
analysis was conducted to examine the possible mediating role of number of pages printed in the
indirect relation between behavior 1 and the number of hours volunteered using Hayes’s (2012)
PROCESS macro for SPSS with 5000 bootstraps. In this model, questionnaire type moderated
the relation between behavior 1 and number of pages printed (see Figure 10).
Figure 10. Conditional mediation of behavior 1, number of pages printed (behavior 2), and the
number of hours willing to volunteer for a campus clean up day (behavioroid); the moderator is
questionnaire type.
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The moderation portion of the analysis was consistent with the earlier bootstrapped
factorial analysis findings. People who recycled printed significantly fewer pages than people
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who sorted food containers, b=-1.00, se=44, p=.02. Questionnaire type was a marginally
significant predictor of the number of pages printed, b=-1.80, se=.98, p=.07. People who
received the mediators tended to print less than people who received the control questionnaire.
Additionally, there was a marginally significant interaction that revealed a similar pattern of
means as the previous factorial analysis, b=1.10, se=.62, p=.08 (see Figure 11). Of the
participants who received the mediators, those who also sorted recycling printed fewer pages
than those who sorted food containers. Among participants who received the control
questionnaire, there was no difference in number of pages printed across Behavior 1 tasks.
Figure 11. The marginal interaction between behavior 1 type and questionnaire type on number
of pages printed with means adjusted for the conditional mediation model.

A marginally significant effect of moderated mediation was found. The associations
found between behavior 1 condition, number of pages printed, and number of hours willing to
volunteer revealed a pattern that was generally consistent with previous results. As reported
above, recycling was negatively associated with the number of pages printed. Pages printed was
marginally positively associated with number of hours willing to volunteer. Interestingly, this
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means that the fewer pages people printed (more pro-environmental), the fewer hours they were
willing to volunteer (less pro-environmental, or negative spillover). Inconsistent with previous
results, behavior 1 was a significant predictor of hours volunteered. Overall, people who
recycled were willing to volunteer fewer hours than people who sorted food containers (negative
spillover; see Figure 10).
Importantly, for participants who completed the mediators, the number of pages printed
was a marginally significant mediator of the relation between behavior 1 condition and number
of hours willing to volunteer. No significant nor marginal indirect effect was found for
participants who completed the control questionnaire.
In sum, these conditional mediation effects are consistent with the previous results,
suggesting that 1) spillover across three pro-environmental behaviors is occurring and 2)
measuring the mediators may be amplifying the observed spillover effects. Participants who
completed the mediators experienced positive spillover between recycling and the number of
pages they printed, negative spillover from recycling to number of hours willing to volunteer,
and negative spillover between the number of pages printed and the number of hours willing to
volunteer. The marginally significant indirect effect suggests that participants experienced
negative spillover in the number of hours they were willing to volunteer in part because they
conserved paper in the previous task (so, spillover across 3 behaviors sequentially).
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Discussion
The present research had three objectives: 1) to experimentally demonstrate
environmental behavioral spillover; 2) to explore possible methodological implications of
measuring mediators in spillover experiments; and 3) to test whether changes in three kinds of
perceptions of behaviors mediate spillover relations.
Experimentally Demonstrating Spillover
This study is the first to experimentally demonstrate behavioral spillover across two
observable pro-environmental behaviors in a controlled laboratory setting. Perhaps of greatest
interest, and certainly most of interest in terms of the experimental design, recycling for behavior
1 caused participants to use less paper on a subsequent printing task compared to participants
who engaged in a non-environmental behavior 1. This indicates positive spillover. However,
multiple outcomes were measured, and spillover results varied across the three dependent
variables. Recycling (behavior 1) did not seem to affect participants’ willingness to volunteer
for a campus clean up day. The absences of an effect may be because most participants,
regardless of condition, were willing to volunteer. That is, a ceiling effect may have precluded
spillover.
There was also some evidence of spillover across the multiple outcomes. For participants
who completed the mediators, the amount of paper used on the printing task mediated the
relation between recycling as behavior 1 and the number of hours they were willing to volunteer.
When accounting for the number of pages printed, participants who recycled for behavior 1 were
willing to volunteer less hours to a campus clean up day compared to participants who engaged
in a non-environmental behavior 1, indicating possible negative spillover. These findings suggest
that the positive spillover that occurred between recycling and conserving paper in part explains
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the possible negative spillover that occurred between recycling and the number of hours willing
to volunteer. From a theoretical perspective, it’s not possible to conclude whether these spillover
effects were being driven by moral licensing or tokenism. However, these effects support the
idea that people may reach a saturation point with pro-environmental behaviors (engaging in
behavior 1 and behavior 2) and subsequently become less willing to engage further (behavior 3).
These findings are important both theoretically and practically. First, this study marks
the first time spillover has been demonstrated as a causal influence in engagement in multiple
pro-environmental behaviors. This strengthens researchers’ abilities to overcome the thirdvariable confounds of correlational designs and draw causal inferences into whether or not
engaging in one behavior can affect subsequent engagement in similar behaviors. Practically,
these findings suggest that activists and researchers interested in designing pro-environmental
campaigns must consider the impacts of the behaviors they want to promote on other proenvironmental behaviors (i.e., Thøgersen & Crompton, 2009).
It is suggested that future environmental spillover studies employ experimental designs
when possible. Numerous studies have attempted to demonstrate spillover in the field, usually
with correlational designs. These studies offer high external and ecological validity, but often
have shortcomings related to the types of inferences that can be drawn. More experimental
inquiry of spillover would complement and expand the existing literature by offering higher
internal validity and the ability to draw causal inferences about environmental spillover.
Additionally, many of the results of this study produced marginally significant effects. Future
research should replicate these results, perhaps with more possible pro-environmental behaviors
and behaviors that are more clearly pro-environmental than a printing task.
Importantly, all of the experimental spillover effects observed in the present research
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were conditional, depending on what type of questionnaire the participants completed. Because
of the pattern of results, it is difficult to fully discuss the effects of behavior 1 on behavior 2
without considering the effects of measuring the mediators.
Implications of Measuring Mediators in Spillover Experiments
The review of literature and findings of this study suggest that understanding the
psychological processes that underlie behavioral spillover will be both theoretically and
methodologically complex. Most of the behavioral spillover effects found were contingent on
whether or not participants completed the questionnaire with the mediators. For participants who
completed the mediators, if they recycled, they used less paper in a subsequent task (positive
spillover); however, they were also subsequently willing to volunteer less hours than participants
who sorted food containers (negative spillover). Additionally, these three behaviors may have
been linked for participants who completed the mediators. Mediation analyses suggested that the
number of pages printed may have mediated the negative spillover observed between recycling
(or not) and the number of hours they were willing to volunteer.
This appears to be a demonstration of both positive and negative spillover, confirming
fears that these two phenomena can occur sequentially. However, because the effects are
contingent on whether or not participants completed the mediators, it seems that task salience
may be an important determinant of whether behavioral spillover occurs. Meaning, perhaps the
act of completing the mediators may have made the tasks, their pro-environmental nature, or the
similarity in some other form more salient for participants. This saliency may have amplified the
observed behavioral spillover.
This idea may have both theoretical and ecological support. Many of the proenvironmental behaviors people engage in on a daily basis are small, easy, and therefore, may
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not be done mindfully. In their review of environmental behavioral spillover, Thøgersen and
Crompton (2009) warn against campaigns promoting these “simple and painless” behaviors (like
recycling) because they may not be as likely to trigger behavioral spillover as larger, more
difficult behaviors. Importantly, this experiment utilized a relatively “simple and painless”
behavior 1 and yet demonstrated both positive and negative spillover effects.
Recycling is, for the most part, socially accepted and promoted, inexpensive, and
typically fairly easy regarding the amount of energy or infrastructure required by the individual.
All of these conditions should help make recycling as simple and as painless as possible. Given
this, it’s likely that much of recycling is done mindlessly, which would support the propositions
suggested by Thøgersen and Crompton (2009). However, the results of the present study suggest
that when someone is asked to report their perceptions of that behavior, and then their
perceptions of an up-coming behavior, environmental behavioral spillover occurs. Granted,
sometimes this spillover is positive and sometimes it is negative.
While many of the observed interaction effects were only marginally significant, the
pattern of trends seems consistent enough to suggest that task salience can be an important
element in environmental behavioral spillover. Future studies should measure task salience as a
possible mediator to further investigate its role in spillover. From a practical perspective, this
suggests that Thøgersen and Crompton’s (2009) warnings against campaigns encouraging small
and easy behaviors may be unfounded – if those campaigns encourage the mindful engagement
of those small behaviors and how they relate to subsequent behaviors.
Changes of Behavioral Perceptions as Mediators in Spillover
Another goal of the present research was to test the proposed theoretical model of
behavioral spillover, which focused on changes in perceptions of behaviors as possible drivers of
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behavioral spillover. The behavioral characteristics of interest were the behaviors’ perceived
compatibility with the participants’ values, difficulty, and reward. The proposed model was
unsuccessful in accounting for mediation from behavior 1 to behavior 2. Because changes in
perceptions of behaviors was only measured for one of the outcomes (number of pages printed),
the model could only be tested for that outcome (and not for the volunteering measures). For the
number of pages printed, positive spillover was consistently observed. In addition, some parts of
the hypothesized meditational process was observed. Compared to people who engaged in a
control non-environmental behavior, recycling changed people’s perspectives of how compatible
recycling is with their values, as well as how difficult and rewarding recycling is to do. People
who were more likely to see recycling as consistent with their values, easy, and rewarding were
also more likely to see the printing task as consistent with their values, easy, and rewarding.
Additionally, there was a second pattern of changes related to perceptions of behavior 2’s
compatibility with values and how rewarding behavior 2 would be to engage in. In contrast to
the pathway explained previously, perceptions of behavior 2’s compatibility with values and
reward were negatively associated with recycling. These countervailing effects suggest that
there are possibly unaccounted for mediators occurring between engagement in behavior 1 and
changes in perceptions of behavior 2. Exploring models with different combinations of
mediators (e.g., both compatibility with values and difficulty simultaneously) revealed an
inconsistent pattern of countervailing effects (See Appendix C). Ultimately, these results suggest
that other mediators that are unaccounted for in the present study may be occurring during
behavioral spillover.
Regardless of the inconsistencies explored, there were some consistent findings in the
mediation analyses: changes in perceptions of behaviors 1 and 2 did not mediate the positive
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spillover observed between behavior 1 and behavior 2. In particular, none of the changes in
perceptions predicted engagement in behavior 2. Despite this, the meditational analyses
consistently showed positive spillover between recycling and paper conservation during a later
printing task. In sum, the results do not support the proposed meditational model, and suggest
that other unaccounted for processes are driving environmental behavioral spillover.
Limitations and Future Directions
No measures related to accruing moral credits were collected, and so it is not possible to
draw theoretical conclusions about moral licensing as a mechanism for spillover from this study.
Additionally, the conditional effects of measuring the mediators makes firm conclusions from
the observed spillover difficult. By necessity of design, the mediation analyses cannot tease
apart the effects created by the change in perceptions of the behaviors and the effects created by
the possible increase in task salience caused by completing the measures. Future studies should
explore other choices of measures for the selected mediators.
The present study is also limited statistically. Many of the results found were marginally
significant, and therefore, must be interpreted as trends. Though the consistent pattern of
findings lends strength to the discussed conclusions. It is recommended that this study be
replicated, perhaps with a different behavior 2 dependent variable.
Finally, the present research’s participant sample was comprised entirely of young adults
and was also overwhelmingly women, and so there are limitations to the generalizability of these
findings. For example, because many pro-environmental behaviors are gendered, and how
gendered a behavior is affects men’s willingness to engage in it more than women’s willingness
to engage in a behavior (Dahl, Swim, Vescio, & Zawadzki, unpublished data), it is possible that
these effects would differ for men and women.
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Despite the limitations of the data collected in this study, it provides initial evidence that
measurement of the mediators had an amplifying effect on the spillover between behavior 1 and
behavior 2. This effect seemed to hold across outcomes that demonstrated both positive
spillover (i.e., pages printed) and negative spillover (i.e., number of hours willing to volunteer).
These findings suggest that future studies should directly account for task salience when
predicting if behavioral spillover will occur, though these effects can only be speculated upon
given the current data. Because these testing effects were observed, it is recommended that
future behavioral spillover studies continue to account for the effects created by measuring
mediators until more is known about precisely when and why environmental behavioral spillover
occurs.
These conditional measurement effects have implications for other domains of research
as well. It is possible that studies that focus on behavior may be more prone to unpredictable
meditational measurement effects, or perhaps studies testing theories related to cognitive
dissonance or consistency theory (i.e., Devine et al., 1999). These effects might also be
important for domains related to socially desirable behaviors, in which being consciously aware
of the decisions one is making can alter one’s behavior toward or away from a socially
prescribed direction (i.e., the environment, altruism, health). It is recommended that future
studies exploring meditational relations employ similar factorial analyses to determine the direct
and interaction effects caused by measuring mediators of interest.
Future studies should continue to probe for the role that changes in perceptions of
behaviors play in spillover. In the present study, it was unknown how compatible with values,
difficult, and rewarding participants would perceive recycling and conserving paper during a
printing task to be. Future studies should manipulate these characteristics of the behaviors in the
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future, and then examine the role changes in these characteristics play in spillover. For example,
perhaps manipulating the difficulty of behavior 1 (or just the framing of how difficult behavior 1
is) could cause the changes in perceptions of behavior 1’s difficulty to play a more prominent
role in spillover to other similar behaviors. This type of study may help explain why the
meditational relations observed in this study were not stronger and did not extend all the way
from perceptions of behavior 2 to engagement in behavior 2.
Additionally, future studies should include measures of mediators that directly test the
meditational assumptions implied by current theories for positive and negative spillover,
consistency theory and moral licensing (respectively). Future research should also test for
changes in self-perceptions (e.g., skill building), rather than changes in perceptions of behaviors.
Future investigations should also examine under what conditions the proposed mechanisms will
occur, including characteristics of the behaviors (e.g., similarity of behaviors), the person (e.g.,
self-perception as an environmentalist), and the situation (e.g., task salience). Subsequent
studies should also include different kinds of behaviors (e.g., sustainable transportation choices)
to better examine which qualities of behaviors matter most in predicting spillover for different
types of behaviors and to determine if some behaviors could act as “spillover catalyzers,”
causing reliable and quick spillover that carries across many behaviors. Finally, future research
should examine mediators of spillover in a field setting to maximize ecological validity and
generalizability.
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Conclusion
The present research builds on past research and allowed for a more nuanced analysis of
pro-environmental behavioral spillover by experimentally examining environmental spillover
and testing possible psychological mechanisms through which spillover occurs. The proposed
model attempted to account for both positive and negative spillover, and to incorporate instances
in which the two processes may be occurring simultaneously. The present research also
accounted for the methodological effects of measuring mediators in environmental spillover
research. Experimental evidence of both positive and negative spillover were found. Consistent
evidence was also found that measuring changes in perceptions of the behaviors amplified the
relation between behavior 1 and behavior 2. Though the hypothesized changes in behavioral
perceptions were occurring as a result of engagement in behavior 1, these processes did not
explain the observed spillover.
This work helps contribute to the global effort to reduce humanity’s impact on the
environment by examining the relationships between pro-environmental behaviors. From a
theoretical perspective, this study is an example of experimental research that attempted to
overcome the theoretical and methodological limitations in the current literature on
environmental behavioral spillover. By experimentally accounting for the impact of measuring
mediators while observing spillover in a laboratory setting, this research also shed new light on
the susceptibility of this paradigm to testing effects and therefore, highlighted a new path for
researchers in this domain to follow when examining the psychological underpinning of
spillover.
Practically, similar studies may help researchers and environmental campaign designers
identify catalytic behaviors most likely to achieve behavioral spillover, as well as the conditions
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under which spillover may be least likely to occur. Expanding the environmental behavioral
spillover literature has the potential to guide the design of interventions for reducing the
occurrence of environmentally detrimental behaviors and increasing the occurrence of
environmentally beneficial acts. Understanding the interdependent nature of environmental
behaviors will help both researchers and practitioners promote programs of sustainable
behavioral patterns that can be broadly implemented (Thøgersen, 1999; Thøgersen & Crompton,
2009).
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Appendix A: Photos of Experimental Setup
Photos of sorting recycling (pro-environmental behavior 1)
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Photos of sorting food containers (control behavior 1)
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Appendix B: Control Questionnaire
Please answer the questions below about yourself.
Please rate the extent to which you agree with the following statements.
12
3
4
56
7
Strongly
Neither
Disagree
Agree
nor
Disagree
I enjoy tasks m
m
m
m
m
m
m
with many
small steps.
I find tasks
m
m
m
m
m
m
m
like reorganizing a
closet
satisfying.
Generally,
m
m
m
m
m
m
m
I'm
interested in
classifying
and sorting
things.
Some of my m
m
m
m
m
m
m
hobbies
require me
to classify
and sort
objects (e.g.
collecting
stamps).
I'm a
m
m
m
m
m
m
m
relatively
tidy person.
Most people m
m
m
m
m
m
m
consider me
a messy
person.
My bedroom m
m
m
m
m
m
m
is very
orderly.
I like to be
m
m
m
m
m
m
m
spontaneous.
I don't like
m
m
m
m
m
m
m

8

9Strongly
Agree

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m
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to plan my
day too
thoroughly.
It's difficult
for me to
make quick
decisions.
I like to
think about
things a long
time before
making a
decision.
I like jigsaw
puzzles.
I am easily
distracted.

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

8

9Strongly
Agree

m

m

m

m

m

m

m

m

m

m

m

m

Please answer the questions below about yourself.
Please rate the extent to which you agree with the following statements.
12
3
4
56
7
Strongly
Neither
Disagree
Agree
nor
Disagree
Most people
m
m
m
m
m
m
m
consider me
very creative.
I am a very
m
m
m
m
m
m
m
artistic
person.
I love
m
m
m
m
m
m
m
expressing
myself
creatively.
I like science m
m
m
m
m
m
m
because it
requires a lot
problem
solving.
I enjoy
m
m
m
m
m
m
m
solving math
problems.
When I put
m
m
m
m
m
m
m
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my mind to
it, I can be
very
productive at
work.
It's usually
easy for me
to focus on
one thing at a
time.
I do not
typically
finish what I
start.
I start a lot of
projects and
often don't
finish them.
I get bored
with tasks
easily.
I tend to find
tedious tasks
frustrating.
It's important
to me to be
able to
express
myself
creatively.
I am often
late to
scheduled
appointments.

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m

m
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Appendix C: Follow-up Multiple Serial Mediation Analyses
In order to further explore the countervailing effects observed for the perceived
compatibility with values and reward, multiple alternative mediation models were examined. The
presence of these countervailing effects suggests two things. First, that the predicted mediation
processes from behavior, 1 to perceptions of behavior 1’s compatibility with values and reward,
to perceptions of behavior 2’s compatibility with values and reward is occurring. Second, it also
suggests that additional unanticipated mediators may be present and influencing the relation
between behavior 1 and perceptions of behavior 2’s compatibility with values and reward. It is
possible that the other mediators that were measured but not included in the initial mediation
models could be causing the countervailing effects. Due to the low sample size (n=89), an
analysis of all three pathways simultaneously was not explored.
First, I examined multiple serial mediation for changes in perceptions of both
compatibility with values and reward (see Figure 12). Consistent with previous findings, no
significant indirect effects were found, in that no relationship was observed between behavior 2
mediational ratings and the number of pages printed. Also consistent with previous findings,
those who recycled printed significantly fewer pages than those who sorted food containers.
Compared to those who sorted food containers, participants who recycled were marginally more
likely to see that behavior as compatible with their values, and in turn saw the printing task as
marginally more compatible with their values. Similarly, compared to participants who sorted
food containers, participants who recycled perceived behavior 1 as more rewarding and
subsequently perceived the printing task as more rewarding. Interestingly, the countervailing
direct effect from behavior 1 condition to perceptions of behavior 2’s compatibility with values
dropped to non-significance with the perceived reward pathway in the model. This seems
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consistent with the idea that the unexpected countervailing effects shown in Figure 7 arise
because multiple mediators are operating simultaneously. However, the countervailing effect
persisted for perceived reward, despite the inclusions of perceived compatibility with values in
the model (see Figure 12). That is, there was still a negative direct effect from behavior 1 to
perceived reward of behavior 2. However, the magnitude of the effect appears to have declined,
so perhaps this is consistent with the idea that the countervailing effects in Figure 9 arose
because the model included only one mediator pathway when multiple mediator pathways were
operating. However, due to the high correlation between compatibility with values and reward
for behavior 1 (see Table 1), these changes must be interpreted with caution, as they may be the
result of multicollinearity.
Figure 12. Multiple serial mediation for perceived compatibility with values and perceived
reward on behavior 1 and number of pages printed
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Next, I simultaneously tested a model with both perceived compatibility with values and
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perceived difficulty in a multiple serial mediation model (see Figure 13). No significant indirect
effects were found, in the sense that again, no relationships between meditational ratings of
behavior 2 and the number of pages printed were found. Again, the direct effect was consistent
with previous findings; those who recycled printed fewer pages than those who sorted food
containers. Similar to the model with perceived compatibility with values and reward, compared
to those who sorted food containers, participants who recycled were marginally more likely to
see that behavior as compatible with their values, and in turn saw the printing task as marginally
more compatible with their values. Again, the countervailing direct effect from behavior 1
condition to perceptions of behavior 2’s compatibility with values dropped to non-significance
with the perceived difficulty pathway in the model.
Figure 13. Multiple serial mediation for perceived compatibility with values and perceived
difficulty on behavior 1 and number of pages printed

b=.34, se=.20, p=.10
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With the inclusion of perceptions of compatibility in the model, the pattern of perceived
difficulty changed considerably from the previous results (see Figure 13). Behavior 1 condition
was no longer predictive of how difficult behavior 1 was perceived to be. However, perceptions
of behavior 2’s difficulty was still positively associated with perceptions of behavior 1’s
difficulty. Additionally, participants who recycled tended to see behavior 2 as less difficult than
participants who sorted food containers. This is not an instance of countervailing effects,
however, given that behavior 1 did not affect perceptions of behavior 1’s difficulty.
Finally, the serial pathways for perceived difficulty and perceived reward were analyzed
in a multiple serial mediation model (see Figure 14). Again, no significant indirect effects were
found, in that none of the meditational ratings of behavior 2 predicted engagement in behavior 2.
Also consistent with previous findings, those who recycled printed fewer pages than those who
sorted food containers. Consistent with the pattern of results obtained when including
compatibility of values with difficulty, including perceived reward in the model caused the
relation between perceived difficulty of behavior 1 and behavior 1 condition to drop from
significance. There was a positive relation found between perceptions of behavior 1’s difficulty
and perceptions of behavior 2’s difficulty, and participants who recycled perceived behavior 2 as
less difficult than participants who sorted food containers.
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Figure 14. Multiple serial mediation for perceived difficulty and perceived reward on behavior
1 and number of pages printed
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Once again, the unexpected countervailing effect observed with perceived reward
persisted, despite the introduction of the perceived difficulty pathway. Participants who recycled
saw behavior 1 as more rewarding than participants who sorted food containers, and in turn,
perceptions of behavior 1’s reward was positively associated with perceptions of behavior 2’s
reward. However, once again, the negative association between behavior 1 and perceptions of
behavior 2’s reward persisted (see Figure 14). However, similar to when compatibility with
values was included in the model with reward, the magnitude of the effect appears to have
declined. So, again, perhaps this is consistent with the idea that the countervailing effects in
Figure 9 arose because the model included only one mediator pathway when multiple mediator
pathways were operating.
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i

These analyses were initially conducted with a traditional analysis of variance (ANOVA). The
ANOVA revealed only a marginally significant interaction with a similar pattern of means
(p=.097).
ii
Including environmentalist identity as a continuous moderator in the model also produced no
significant effects of environmentalist identity (all ps > .20) and did not change the pattern of
results.
iii
This pattern of results in the logistic regression did not change with the introduction of
environmentalist identity as a covariate. Also, as a compliment to the logistic regression, a
2(Behavior 1: recycling, control) X 2(Questionnaire: mediators, control) between-participants
factorial ANOVA was conducted. It revealed a significant main effect of Behavior 1 task, F(1,
169)=5.45, p=.021. Participants who recycled were less likely to volunteer than those who
sorted food containers. This seeming demonstration of negative spillover may be an artifact of
small cell sizes in some of the response options since most participants agreed to volunteer.
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