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Abstract
In an effort to mitigate the potentially catastrophic effects of human consumption on the environment, many researchers are driven to understand the mechanisms underlying sustained engagement in pro-environmental behavior (PEB). Using the concept of behavioral spillover, a primary PEB may either lead to an increase (positive spillover) or a decrease (negative spillover) in future PEBs.  Previous research into PEB spillover suggests that situational factors, such as identity and emotion, may affect whether an individual tends toward positive spillover behavior or negative spillover behavior. The present study synthesizes research on behavioral spillover with that of emotional appraisal to attempt to create a framework for the affective mechanisms underlying the spillover effect, within the domain of PEB.  Specifically, this study looks at the participants’ decision to complete a second PEB after completing an initial PEB, and how that decision may be differentially affected by induced elevation, pride, guilt, and anger.  Participants were led to engage in a primary PEB (recycling a plastic water bottle), subsequently underwent a targeted emotion induction, and finally were given the opportunity to engage in a second PEB (turning off a dripping water faucet), with the latter recorded on a binary scale.  Results were non-significant, and indicate a potential difference between the Elevation and Guilt conditions’ and the Pride and Anger conditions’ influence on sustained engagement in PEB, especially as guilt may predict sustained PEB engagement.  Results further suggest the possibility that individual identity and values may not predict direction of spillover behavior.  Our research provides a preliminary framework from which future social psychologists and policy makers may create widespread and sustainable initiatives towards PEB. 




Affect as a Model for Pro-Environmental Behavioral Spillover

Many of the environmental issues that we face today were caused by environmentally negligent human behavior, such that mitigation of climate change and environmental degradation may require significant behavior change from a large portion of the human population.  Behavioral scientists’ and policy makers’ interests have begun to converge around a common goal of understanding how human psychological and behavioral function may be harnessed to inform crucial societal change.  As this phenomenon continues, we see a growing trend of investigation into behavior modification as an agent of positive change for health, security, and happiness, both on an individual level, as well as it regards our global society (see: Tversky & Kahneman, 1991; Bertrand & Mullainathan, 2001; Almlund, Duckworth, Heckman, & Kautz, 2011; Thaler, Sunstein, & Balz, 2014).  One potentially important type of behavior to study as a means toward positive, policy-relevant behavior change is the phenomenon of behavioral spillover.  Behavioral spillover may be defined as the tendency for one behavior to affect a potentially unrelated subsequent behavior or set of behaviors (Dolan & Galizzi, 2015; Poortinga, Whitmarsh, & Suffolk, 2013; Thorgersen, 1999).  This phenomenon may occur either consciously or unconsciously and either in a positive (i.e., consistent with the first behavior) or in a negative (ie., inconsistent with the first behavior) manner (Dolan & Galizzi, 2015).  Dolan and Galizzi (2015) further recognize the importance of a research-based understanding of behavioral spillover in the making of public policy.  As policies target specific individual behaviors (e.g., a tax on plastic grocery bags to reduce their consumption; special parking spaces for low fuel-emitting vehicles as incentive for purchase) they may have additional unintended consequences on the individual’s future behavior patterns.   One way to understand this spillover effect is that the primary behavior targeted by the policy may have either “promoting” or “permitting” effects on subsequent related behaviors (Dolan & Galizzi, 2015).  For example, in 2016 the city of Chicago issued a new policy, commonly known as the Bag Tax, that adds a $0.07 tax on paper and plastic checkout bags provided by merchants in the city, with the goal of decreasing the overall consumption of disposable bags (Homonoff, Palmer, & Smith, 2017).  The resulting reduction of disposable bag use is the primary behavior being targeted by the Bag Tax, and it occurs as the direct product of the intervention; thus, a reduction of this target behavior seems to indicate a successful intervention.  However, the individual’s initial decision to refrain from using disposable bags will go on to inform her future behaviors in one of two ways: either her subsequent behavior will be consistent with the goal of her first behavior, such that the decision not to use disposable bags may promote a complementary behavior (e.g., composting food waste); or else the second behavior will be inconsistent with the first behavior, such that the decision not to use disposable bags may permit the individual to, for example, purchase a stylish, yet fuel-inefficient car.  In the latter case, the individual perceives herself to have completed the goal of the first behavior, and authorizes herself to perform a subsequent deviant behavior.  This phenomenon, sometimes known as the “self-licensing effect” illustrates the individual’s tendency to allow herself to engage in (morally) negative behavior after initially completing a morally positive or pro-social behavior (Merritt, Effron, & Monin, 2010).  As we attempt to create widespread policy-based interventions to reduce the negative consequences of human behavior on the environment, it is crucial that we understand the long-term patterns of behavior that follow from enactment of behaviors targeted by any policy or experimental intervention, and that we ultimately use this information to create policies that provide for sustainable positive change, especially as regards the environment.  
Karp (2012) writes of the individual’s initial decision whether or not to engage in pro-environmental behavior (PEB) as a dilemma arising between the desire to promote the individual self-interest and the willingness to pursue a more common good.  While individuals within our society largely understand and ideologically prefer the common good of environmental protection, relatively few individuals actually make the decision to take action towards that common good.  This is a dilemma sometimes known as the “tragedy of the commons” (Hardin, 1968).  Some research suggests that the decision to act for a common benefit may be the result of an individual’s values being made salient by situational factors, which then direct relevant behaviors (Karp, 2012).  As such, an individual that purports to value environmental protection may need only have that value brought to her attention by the opportunity to recycle, compost, or otherwise embody her pro-environmental values, in order to act on them.  Moreover, in specific regard to pro-environmental values and behavior, Karp (2012) finds that an individual’s self-transcendent values correlate with a higher willingness to engage in pro-environmental action, while self-focused values tend to coincide with non-engagement in PEB.  An occupation with attaining and sustaining positive outcomes for the self may override the desire to act for the good of society as a whole, exacerbating the tragedy of the commons, and, in this case, resulting in environmental degradation.  Conversely, when the individual focuses on and understands the value of a positive outcome for an entire society, she is more likely to act according to common (pro-environmental) interest.  Research from Evans, Maio, Corner, Hodgetts, Ahmed, & Hahn (2012) similarly suggests that positive spillover occurs when self-transcendent, rather than self-focused, positive values alone are made salient.  Increasing an individual’s focus on her own self-interest may inhibit any motivations of self-transcendence and thus decrease pro-environmental interest and behavior (Evans et al., 2012).  Therefore, interventions for environmental protection that focus on economic benefits in order to advance the interests of the individual (e.g., spending less money on gas after purchasing a fuel-efficient car) may prove unsustainable and ultimately ineffective in the long term.  
The existing literature for behavioral spillover in pro-environmental action varies widely in scope, design, and results; and it clearly requires additional research to create a solid framework.  One piece of literature synthesizes much of the available relevant research and provides a model for sustained engagement in PEB.  According to this model, the direction of spillover – positive, negative, or no net spillover – depends on the decision mode used to engage in the initial PEB.  This model suggests three possible antecedents to the decision to engage in a PEB: cost-benefit analysis, negative affect, and the individual’s environmental social identity (Truelove, Carrico, Weber, Raimi, & Vendenbergh, 2014).  In sum, the 2014 model proposes that a calculation-based decision, or a decision made by weighing the pros and cons of the possible outcomes, results in very variable behavior, and they conclude that there is no net spillover for actions prompted by this decision mode (Truelove et al., 2014).  The model presents negative spillover as occurring when an individual’s decision is affect-based, generally as a reaction to guilt or fear, wherein the negative affect reduces upon completion of the first PEB, and does not translate to sustained engagement in PEB (Truelove et al., 2014).  In practice, an individual that is afraid of environmental degradation may react to that fear by picking up litter from the sidewalk; however, once she has taken this single action towards reducing her fear, the state of negative affect is gone, and she is no longer driven to act for the benefit of the environment.  Truelove et al. (2014) thus propose that this type of reduction of negative affect upon completion of the primary PEB leads to negative spillover behavior.  Finally, in agreement with Karp’s research in 2012, Truelove’s team further suggests that positive spillover occurs when a role-based decision is made, such that the individual’s identity as an environmentally conscious actor is made salient by the primary PEB, and continues to amplify as the individual sustains engagement in PEB (Truelove et al., 2014).  An individual that believes in the importance of advocating for the environment may begin to buy local and organic produce.  Then, as he continues to engage in green consumer behavior, his pro-environmental values will strengthen and lead him to make other pro-environmental decisions, resulting in a loop of positive feedback between identity and behavior.  The 2014 model focuses as such on these three decision modes, used by the individual to engage in the primary PEB, as the driving force behind the directionality of potential spillover behavior.  That model proposes that the decision mode and all of the subsequent PEBs stem from an initial internal motivation.  However, policies aimed at increasing the pro-environmental tendencies of the public, such as imposed taxes and bans, create external motivation for the individual, generally providing monetary, group normative, or legal incentive to force or coerce her into acting for the benefit of the environment.  We note this difference in motivational attribution to propose that the 2014 model may not be wholly pertinent, and thus translatable, to traditional forms of environment-related public policy.  The 2014 paper briefly acknowledges this potential shortcoming, noting that “traditional environmental policy mechanisms…may, in fact, lead to negative spillover,” due to their emphasis on the external motivation provided by the law (Truelove et al., 2014, p.133).  The present study aims to create a parallel framework of pro-environmental spillover for behavior that occurs after an externally motivated primary PEB, to be utilized for widespread behavior changes that are motivated by public policy initiatives.  In order to create this new model, we will focus on affective state as a (possibly unintentional) decision mode for the second PEB.  Unlike the 2014 model, we will distinguish between self- and other-focused negative emotions and account for the potential effects of positive emotions within the framework of an affect-based approach, which we will derive from the working theory of emotional appraisal (see: Smith & Ellsworth, 1985; Roseman & Smith, 2001; Smith & Kirby, 2009).  
Self-Focused Emotions
Guilt and pride each play critical roles on intentions to engage in prosocial and pro-environmental action (Onwezen, Bartels, & Antonides, 2013).  Guilt is a negative self-focused emotion that tends to be accompanied by feelings of remorse and self-condemnation (Baumeister, Stillwell, & Heatherton, 1994), along with the emotionally motivating goals of redressing or repairing some harm (Roseman, 2013).  In such goals as these, guilt creates negative reinforcement.  Thus, the guilty individual feels negatively towards the self, and will tend to engage in behavior that will eliminate or avoid sustained feelings of guilt, including pro-social behavior that may benefit the public good (Baumeister et al., 1994; Baumeister, 1998).  Feelings of guilt may also relate to activation of norms, attitudes, and values; and some research suggests the rise of guilt as a response to conflict or dissonance between an individual’s perceived norms and his/her actual behavior (Baumeister, 1998).  Additional literature on guilt proposes collective guilt as influencing mitigation behavior against climate change and environmental degradation (Ferguson & Branscombe, 2010).  In collective guilt, an individual perceives him/herself as a member of an in-group that is collectively responsible for harm done to the environment, and further believe that it is possible for collective action to repair the harm (Ferguson & Branscombe, 2009).  Bamberg & Moser (2007) found that guilt is an important moral emotion in the regulation of PEB, especially as it relates to social norms and moral norms.  They call for future research into emotions such as guilt as specific predictors of PEB that either mediate or work independently of moral and pro-environmental attitudes and values. 
Pride, as a positive self-focused emotion, is linked to feelings of self-worth and self-esteem (Tracy & Robbins, 2007), and is further associated with goals of recognition, dominance, and aligning individual behavior with self-conception (Roseman, 2013).  The affective experience of pride may lead to ignorance of other-focused environmental goals, as the proud individual works to maintain a positive, self-focused state.  Due to the tendency for the proud individual to recognize their own social rank as higher than others’ (Oveis, Horberg, & Keltner, 2010), pride may influence individuals to put their own needs over the needs of others, and favor only those who were involved in the in-group of the pride-eliciting situation (Harth, Kessler, & Leach, 2008).  Notably, this in-group preference should likely not lend itself to the taking of action for the common good; rather, it may promote behaviors that are immediately beneficial to the proud individual. 
Other-Focused Emotions
Generally, behavior that is considered to be pro-environmental does not maximize the interests of the individual.  In fact, PEB, as a subset of prosocial behavior,  often carries costs to individual, albeit for the good of the many (De Groot & Steg, 2009).  Thus, both positive and negative other-focused emotions may play a role in the decision to engage in, as well as to sustain or terminate engagement in, PEBs.  The existing literature on anger, a prominent negative, other-focused emotion, including its appraisal, response tendencies, and impact on judgement, is vast and intricate.  Hemenover and Zhang (2004) find that, in relation to neutral emotional states, anger activates a “defensive optimism,” which lowers the expected negative outcome of known negative events.  Furthermore, anger may increase both the tendency to blame others for a given situation as well as the perception of an impenetrable divide between the in-group and the out-group (Lerner & Tiedens, 2006).  Naturally occurring anger has been found to predict optimistic outcomes of seemingly uncontrollable negative world events (e.g., terrorism), which may carry over into the negative effects of environmental negligence (Lerner & Keltner, 2001, Lerner & Tiedens, 2006).  Angry people are also more likely to engage in risky behaviors that have unknown or potentially negative results (Lerner & Keltner, 2001).  The existing literature on anger suggests that anger may influence people to underestimate the detrimental effects of their environmentally damaging behavior, especially in regard to small scale actions (recycling, composting, etc.)  whose consequences are not immediately recognizable.  A decision so influenced by anger does not result from a lack of knowledge of the potential environmental harm that results involved in the behavior, and has been shown to have a stronger influence on potentially risky behavior than would a purely informative approach (Lerner & Keltner, 2001). 
Elevation is one of a set of positive other-focused emotions, which have been described as a group by some appraisal theorists as arising from the act of praising another, based on their outstanding actions (Algoe & Haidt, 2008).  While the literature on elevation, as a specific affective state separate from other similar positive emotions, is not widespread, the existing publications provide a comprehensive account of the appraisals and action tendencies related to such an emotion.  Elevation is felt as a response to witnessing acts of virtue, or “moral beauty,” and induces in the elevated individual a desire to act with similar virtuous excellence (Haidt, 2003; Algoe & Haidt, 2008).  It is important here to provide a clear distinction between elevation and other positive, other-focused emotions, especially since the existing literature in the field of positive psychology is still fairly new.  One other-focused emotion commonly studied by positive psychologists is awe—awe is very similar to elevation in its tendency to focus the mind outward, manifesting in a self-transcendent affective state (Shiota, Thrash, Danvers, & Dombrowski, 2017).  There is more extensive research on awe than on elevation; however, awe poses some problems when studied as a positive emotion. Unlike elevation, awe varies in valence, and may arise from perceptions of threat, beauty, ability, virtue, and supernatural causality alike, while elevation is limited to positive displays of moral goodness (Keltner & Haidt, 2010).  As research into the psychology of emotion continues to advance and delve into the intricacies of positive emotion, we may develop a deeper understanding of the discrete appraisals and action tendencies that separate similar, yet discrete, emotions.  In accordance with previous research into elevation, an individual induced towards elevation is likely to act with moral virtue, including action for the benefit of the environment, as she both feels and seeks to maintain virtue and excellence.  
The Present Study
The present study aims to understand the ways in which discrete emotions, including elevation, pride, anger, and guilt, influence an individual’s decision to sustain or terminate engagement in PEB especially as pertains to these emotions’ differences in both valence and attribution. To our knowledge, this is the first study of its kind to look into behavioral spillover through an entirely affective lens, thereby changing the way in which we understand this type of behavior, in a manner that consolidates existing theories into one simple and reliable framework. We will nudge participants to engage in an initial PEB, then induce emotion by directing them to a written memory recall task. We will then present participants with a second opportunity to engage in PEB, and record the outcome. We hypothesize that pride, the positive self-focused emotion, and anger, the negative other-focused emotion, will lead to negative spillover effects. Conversely, elevation, the positive other-focused emotion, and guilt, the negative self-focused emotion, will lead to positive spillover effects. We intend the experimental procedure and results of this study to inform creation of an updated theoretical framework and working model of spillover of PEB, and to further legal and political interventions that accurately account for the effects of behavioral spillover.

Method
Participants
Participants were recruited via Vanderbilt's online SONA system, through which they elected to take part in the study. Participants were selected based on their enrollment as a student at Vanderbilt, and their need or desire for SONA credit. All Vanderbilt students are eligible to create a SONA account and enroll in our study.  Due to a lull in participation, additional participants were recruited by offering extra course credit in exchange for participation of Vanderbilt undergraduate students enrolled in an introductory class on Human and Organizational Development.  We recruited and obtained consent from a total of 44 students, who then completed the experiment.  Two participants did not engage in the primary PEB, and their data was not used in conduction of statistical analyses.  The final sample of 42 participants was 66% female, with participants aged 18 to 21 years.  
Procedure
	For the experiment, participants were randomly assigned to one of four emotion conditions (elevation, pride, guilt, anger) and given two subsequent opportunities for PEB engagement.  Upon arriving at the lab to participate in the study, participants were greeted by an experimenter working to tidy a messy desk.  The experimenter would then apologize to the participant for the mess, with an excuse such as “Our lab is running a lot of studies right now, so I am just cleaning up to prepare for your study.”  The participant would have the opportunity to complete a preliminary PEB (recycling) when asked by the experimenter if they would “toss” an empty plastic water bottle sitting on the desk in the “bin” in the hallway to aid the experimenter in tidying the lab room.  This specific language was important to ensure ambiguity of the request—participants could either choose to recycle the water bottle or to throw it in the trash.  In the hallway, participants approached a recycling bin and a trash bin side-by-side, with a sign above the two that encouraged recycling behavior.  After returning to the lab, participants were briefed on the study procedure, and their initial consent was obtained by the experimenter.  Participants then took a survey that included a variety of measures meant to assess their environmental values and their baseline affective states.  The survey also included a manipulation meant to induce a targeted emotion, as well as a manipulation check.  Participants were instructed to follow the survey instructions, and completed the survey individually.  Once participants had completed the survey, the experimenter informed them that they would next set up for a short task involving some water manipulation.  Noting that the task could potentially get the desk wet, the experimenter asked the participant to bring paper towels from the nearby restroom, while the experimenter finished setting the task up in the lab.  The participant would walk past a noticeably dripping faucet in the restroom when going to get the paper towels, giving them the opportunity to engage in a second PEB (turning off the dripping faucet to conserve water).  When the participant returned to the lab, the experimenter informed them that they had finished the experiment, and debriefed the participant on the true purpose of the study, including the emotion manipulation and the two opportunities to complete PEBs.  
Method of Deception
Notably, participants were initially informed that the true purpose of the study was to test various cognitive tasks that they were told would be used in future experiments on how their attitudes and values affect their direction following behavior.  However, the true purpose of the study was to examine the effects of discrete positive and negative emotions on the direction and degree of PEB spillover.  It was important that participants not know the true purpose of the study prior to completing it, in order to encourage their unbiased responses to the written emotion recall task and the two opportunities for PEB engagement.  There was no identifiable risk associated with this deception. At the conclusion of the study, participants were read a debriefing script which revealed the true purpose of the study, and they were further afforded an opportunity to ask questions.  Finally, following notification of the deception, as well as a debrief of the study’s true purpose, the experimenters obtained fully informed consent from each participant, by asking them to indicate their continued willingness to have their data used in the study by signing a Data Release Form.  
Measures
The present study included three survey measures, as well as three behavioral measures. Participants filled out an online survey that assessed their environmental attitudes and values, their moral judgements, and their baseline levels of emotion. The emotion manipulation was also administered as part of the survey.  The survey concluded with a re-administration of the previous emotion measure, serving as a manipulation check.  The following self-report measures were compiled into a single online survey, which was conducted on the lab desktop computer using Redcap.  Additionally, participants’ engagement with PEB was recorded at two intervals during the experimental session, as discussed below.  
Environmental Self Identity.  The first survey measure used was the Environmental Self Identity (ESI) scale, adapted from Whitmarsh & O'Neill (2010). The ESI (a=.791) asks participants to rate on Likert scale from 1, strongly disagree, to 7, strongly agree, six items that assess the degree to which the participant identifies as concerned with environment, including items such as "Engagement in environmentally-friendly behavior is an important part of who I am." Two of these items are phrased in the negative, and were reverse-coded prior to conduction of statistical analyses. The ESI was administered prior to the written emotion recall task to account for possible influences of participants' environmental self-identity on their behavioral spillover. 
Moral Foundations Questionnaire.  The second measure is the shortened version of the Moral Foundations Questionnaire (MFQ), created by Graham, Nosek, Haidt, Iyer, Koleva, and Ditto (2011), based on Graham and Haidt's Moral Foundations Theory (2007), and asks participants to rate the relevance items related to each of the five universal sets of moral intuitions: harm/care, fairness/reciprocity, in-group/loyalty, authority/respect, and purity/sanctity, on a six-point scale ranging from "Not at all relevant," to "Extremely relevant." The MFQ was administered prior to the written emotion recall task to determine whether intuitions on morally relevant issues influence participant spillover behavior.  Overall, the MFQ was shown to have low reliability, being comprised of five short subscales that each measured a unique facet of moral foundations.  Each of the five MFQ subscales also showed insufficient internal reliability (harm: a=-0.02, fairness: a=0.43, in-group: a=0.55, authority: a=0.42, purity: a=0.45).  Therefore, the MFQ was not used in further analyses.  
Discrete Emotion Assessment. The third measure is the Discrete Emotion Adjective List (DEAL), a 30-item mood assessment created by the present lab that was administered to participants before the written emotion recall task as a measure of baseline affect, as well as after the written emotion recall task as a manipulation check to assess if the proper emotion was induced.  In both administrations of the DEAL, participants were asked to “indicate the extent to which each cluster of adjectives characterizes how you are feeling right now,” on a nine-point scale ranging from “Not at All” to “Extremely,” with the middle point labeled as “Moderately.”  The present study used a shortened, 17-item version of the DEAL that included only emotion groups deemed relevant to the experiment (e.g., “awed, wondrous, amazed,” to assess elevation; “proud, triumphant,” to assess pride; “guilty, culpable” to assess guilt; “mad, angry, annoyed” to assess anger).  
Emotion Manipulation.  The emotion manipulation was conducted as part of the online survey, which directed the participants to recall and write out their memory of a specific emotional situation.  Participants were given a written description of the target emotion for their condition, which included statements such as “At one time or another, you may have felt extremely good about something that you used your own skills or talents to accomplish.”  After reading the complete emotion description, participants were instructed to call to mind three scenarios that left them feeling the emotion (pride).  Finally, participants were instructed to pick one of these instances, “imagine the place, the circumstances, and person or persons involved in the event,” and write about it in the given survey response box.  They were not given a time or space limit for the recall, and were told to be as thorough as possible in their response.  
Observation of Behavioral Spillover.  Two specific behaviors were observed in this study. The first behavior involved the participant's initial willingness to engage in PEB. Upon the participant’s arrival into the lab, the participant found the experimenter working to clean up an untidy desk.  The experimenter then apologized to the participant for the state of the lab, and asked the participant to "toss" a plastic water bottle that was sitting among other clutter on the lab desk, in a “bin” just outside the door.  A trash bin and a recycling bin were placed side-by-side in the hallway opposite the lab, for the purposes of this study.  In an attempt to nudge the participant into completing the initial PEB (in order to later assess spillover effects), hiding its contents.  A sign was posted above the two bins, displaying the (unfounded) statistic that 78% of Vanderbilt students recycle, along with short lists of recyclable and non-recyclable items, along with the phrase “This adds up – Your Actions Matter.”  These measures were created for the purpose of the present study to encourage participants to complete the primary PEB of recycling the water bottle.  After the study, the experimenter checked the bins to note in which bin the participant chose to toss the bottle. This information was coded into a numerical binary (0 = did not put the bottle in the recycling bin, 1 = did put the bottle in the recycling bin) immediately following participation in the study, and it was recorded as such on a document accessible only to experimenters involved directly in data collection for the present study.   The second behavior measured was a dependent variable following the emotional manipulation, as whether or not the participant turned off a dripping faucet in the bathroom.  After completing the survey, participants were led to believe that they would subsequently complete a short task using the materials given on the desk (a cup of water, an eyedropper, pennies, and a stop watch).  Under the guise of getting an instruction packet from another room in the lab, the experimenter requested that the participant retrieve a paper towel from the nearby bathroom.  A second experimenter made certain that a faucet in the bathroom was noticeably dripping water.  The participant either turned off the dripping faucet to conserve water, or else ignored the faucet.  This behavior was observed by a second experimenter that stood casually outside of the bathroom area, and checked the faucet as soon as the participant left the bathroom and re-entered the lab.  The information on the participant’s response to the opportunity for completion of a second PEB was coded into a numerical binary (0 = did not turn off the dripping faucet, 1 = did turn off the dripping faucet) immediately following participation in the study, and those data points were recorded as such on a document accessible only to experimenters involved directly in data collection for the present study.   

Analyses & Results
Manipulation Check	
A one-way ANOVA with planned contrasts was conducted for each of the four target emotions (elevation, pride, guilt, anger) to test for differences in post-induction emotion ratings between emotion-recall groups.  We found significant effects at the p<.05 level of the emotion induction in all four emotion-recall conditions, on ratings of awe [F(3, 38) = 4.174, p=0.012], ratings of pride [F(3, 38) = 5.823, p=.002], ratings of guilt [F(3, 38) = 2.983, p=0.043], and ratings of anger [F(3, 38) = 4.815, p=0.006].  Comparisons of group averages of differences in pre-induction and post-induction DEAL ratings for each target emotion show that the target emotion in each condition was the emotion with the greatest increase from pre-induction to post-induction ratings.  
Comparisons of group averages of post-induction DEAL ratings of each target emotion show that the target emotion for each emotion-recall condition was not reliably rated higher than for any of the other conditions.  

The elevation induction elicited high post-induction ratings of hope and awe, as was expected, and also showed high post-induction levels of pride.  The pride induction resulted in pride being the most highly rated emotion after the emotion induction; however, it also elicited unexpectedly increased post-induction ratings of awe and hope.  The guilt condition resulted in higher post-induction ratings of pride and hope than post-induction ratings of guilt.  Although the anger condition elicited higher levels of anger than any of the other conditions, it also elicited higher levels of hope than of anger.  
Main Findings
	A one-way ANOVA was conducted to assess relationships between emotion condition and positive spillover behavior.  There were 11 participants in the Elevation condition (M=0.546, SD=0.522), 10 participants in the Pride condition (M=.527, SD=0.527), 10 participants in the Guilt condition (M=0.700, SD=0.483), and 11 participants in the Anger condition (M=0.546, SD=0.522).  There were no statistically significant differences between group means as determined by a one-way ANOVA when conducted across all four emotion-recall conditions [F(3,38)=0.291, p=.831].  A follow-up test was conducted with conditions grouped by expected direction of spillover (elevation/guilt, pride/anger).  There were 21 participants in the Elevation/Guilt condition (m=0.619, SD=0.498) and 21 participants in the Pride/Anger condition (m=0.524, SD=0.512).  There were no statistically significant differences between these group means as determined by a one-way ANOVA between the two grouped conditions [F(1,40)=0.374, p=.544].  

Observation of mean group rates of completion of the second PEB revealed somewhat higher tendencies to sustain pro-environmental engagement for participants in the guilt condition than for participants in the elevation, pride, and anger conditions.  These tendencies were non-significant.  
Three sets of statistical tests were conducted to assess significance of the relationship between spillover behavior and environmental social identity.  The first of these tests was a Chi Square analysis, in which groups were created using a median split (high environmental social identity vs. low environmental social identity) of composite ESI scores (m=31.5) and direction of spillover behavior (positive vs. negative).  The relationship between ESI and direction of spillover behavior across emotion-recall conditions was non-significant (p=.061), and trended in the opposite direction as expected (higher ESI scores correlated with negative spillover behavior).  The second test conducted was a correlation between emotion induction condition and direction of spillover behavior.  
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This correlation yielded a non-significant result (r=-0.052, p=0.371).  A t-test showed that there was not a significant difference in ESI scores for people that exhibited negative spillover behavior (M=31.333, SD=6.202) and those that exhibited positive spillover behavior (M=30.792, SD=4.393); t(40)=0.332, p=0.742).  

Discussion
General Discussion
While the key analyses of the present study were largely non-significant, our experimental procedure and the behavioral trends indicated by our results provide a set of introductory materials towards the creation of a predictive framework of pro-environmental spillover behavior, especially as it may be relevant to public policy initiatives.  The theoretical framework and experimental design used in the present study may inform future research, eventually leading to evidence-based policies that account for known patterns of human behavior and support advancements towards a cleaner, safer environment.  The present study’s hypothesis of guilt as a predictor of positive spillover behavior was left unconfirmed, following non-significant results of statistical analyses.  However, our results do suggest a potential trend of guilt supporting sustained engagement in PEB under some conditions.  Our hypotheses for anger, pride, and elevation were each unconfirmed by results of the present study, with all three conditions showing similar rates of engagement and non-engagement in the second PEB following the emotion induction.  Without knowledge of the baseline rate of sustained engagement in PEB among the population studied, this result may indicate lower participant engagement in the second PEB for anger and pride than for guilt.  In acknowledging both the strengths and the shortcomings of the framework and design presented in this paper, we may use the present study as directive for continued study of affect as an influential factor in the public’s sustained engagement in PEB.  
Analyses of the behavioral trends of participants in the guilt emotion-recall condition suggest a possible tendency of guilty individuals to exhibit positive pro-environmental spillover behavior, above that of elevated individuals (Mguilt=0.700, Melevation=0.546).  If explored further, the pattern of means for spillover behavior of participants in the guilt condition could potentially confirm the hypothesis that negative self-focused emotions promote action for a common good, specifically in regard to PEB.  This may be a specific application of the guilty individual being driven to act in a way that may alleviate or lessen the guilt that she feels.  This result, which tentatively suggests guilt as a predictor of positive spillover, implies a potential benefit from expanding upon the theoretical framework of predictive directionality of pro-environmental spillover behavior beyond the model from 2014 (Truelove, et al.).  The 2014 model proposes that the negative affective states of fear and guilt will result in negative spillover behavior, when they act as the decision mode behind the primary PEB (Truelove et al., 2014), which was not found at any level of significance in the present study.  These differing results may be due to our models’ differences in the order in which the individual experiences the emotional state, the opportunity for engagement in PEB 1, and the opportunity for engagement in PEB 2.  The 2014 model used negative affect as the decision mode behind the primary PEB, while the present model induced negative affect following the participant’s engagement in PEB 1.  If this is the case, further research is necessary to assess the sustainability of guilt as a predictor of positive spillover behavior.  The dissimilarities in our results may also be due to the 2014 model not differentiating between the two attributional categories of negative affect.  In that model, both fear and guilt were included in the same affective category, even although fear is an other-directed emotion and guilt is a self-directed emotion.  Future research on the effects of fear and guilt as discrete negative emotions with different implications in PEB engagement is necessary to unpack the differences in findings between the two studies.  Once explored more thoroughly, our result may be used to inform future policy initiatives that utilize emotion induction tactics to increase sustained engagement in PEB.  
Importantly, we note here that, while DEAL ratings of both elevation and guilt saw the greatest increase between pre-induction ratings and post-induction ratings (within their respective emotion-recall conditions), neither was reliably the highest rated emotion post-induction.  The elevation induction did lead to high ratings of awe and hope, which were targeted emotion clusters for that condition; however, individuals that received the elevation induction tended to have ratings of pride that were just as high as their ratings of the targeted emotions.  This result may explain the lack of differentiation in engagement in the second PEB between the elevation, pride, and anger conditions.  Participants that received the guilt induction similarly rated both hope and pride higher than they rated guilt, in the post-induction administration of the DEAL.  Since the mean comparisons of differences in pre-induction and post-induction DEAL ratings reliably showed the target emotion for each condition to have the greatest increase in DEAL ratings, the post-induction discrepancies are likely due to individual differences in pre-induction DEAL ratings.  The small sample size used in this study allowed these individual differences to suggest a more powerful trend (in co-incidence of post-induction state affect) than they might have in a larger sample size.  
Neither the pride emotion-recall condition nor the anger emotion-recall condition was reliably shown to predict a tendency to sustain engagement in PEB (Mpride=0.527, Manger=0.546), with no significant difference noted in numbers of participants who engaged in the second PEB and those who did not.  We note here that, without a control condition, we do not have the baseline behavioral trend to which to compare the trends resulting from the emotion induction; thus, we cannot fully unpack the influence of the emotion induction on spillover behavior.  Within the limits of the present study, we can compare the behavioral trends in pro-environmental engagement resulting from the pride and anger inductions with those resulting from the elevation and guilt inductions.  We do see some slight differences in behavioral trends between emotion conditions; and we can analyze these differences in relation to one another, although we cannot suggest ways that they may differ from participants’ normal behavior.  
It is possible that the predictive ability of the elevation, pride, and anger induction conditions is limited by pre-induction differences in state affect that influenced some participants’ decisions to engage in the second PEB.  We see that the small sample sized used in the present study resulted in a low ability to control for individual differences.  Across all conditions, the emotion manipulation tended to result in increased levels of each targeted emotion, along with high levels of emotions hypothesized to have contradictory effects to those of the targeted emotions.  For example, while the pride induction led to the greatest increase in DEAL ratings of pride, participants that received the pride induction also tended to report high post-induction levels of hope and awe.  This lack of specificity in the emotion manipulation, combined with some pre-induction individual differences, resulted as such in the presence of opposing post-induction affective states within each participant.  Moreover, the effects of the discrete affective states studied in the present experiment may potentially interact with other individual factors, such as environmental identity, to create the present outcome.  
The three statistical tests for a relationship between Environmental Social Identity and sustained engagement in PEB vary in the degree to which they suggest a relationship.  The Chi Square test suggested a possible trend between participants with high ESI scores and those that did not sustain engagement in PEB during the experimental session.  This analysis was conducted using a median split of ESI scores, and suggested the most significance (of the three tests).  We see here that dichotomizing the variable may artificially inflate the variance in ESI scores, and further research is necessary to confirm this potential trend.  The preliminary finding of both the correlational matrix and the t-test that higher levels of environmental social identity may not predict any specific directionality in spillover behavior across the four emotion-recall conditions suggests a potential limitation of prior research that indicates a positive relationship between environmental identity and sustained engagement in PEB.  Specifically, if confirmed by future research, this result may challenge Truelove et al.’s (2014) suggestion that environmental identity is the most reliable predictor of positive spillover of PEB.  The 2014 model was created with the decision mode used by the individual to initiate engagement in the primary PEB as the main predictor of spillover behavior.  This mode, along with the research that informed it, proposes that engagement in a primary PEB that follows a values-based decision that is formed by an individual’s environmental identity will predict positive PEB spillover.  If further research confirms that ESI correlates with negative spillover behavior, or else does not correlate at all, it may be the case that strong environmental values and identity do not predict positive spillover behavior in all situations.  As such, our findings may be the first of many to underscore the need for a framework of PEB spillover that accounts for the contributions of internal motivators, such as affective state, that come into play between opportunities for PEB engagement, rather than only as motivators for engagement in the primary PEB.  
Limitations
The present study was conducted with a small sample size, which decreases its overall statistical power.  All of the noted trends, including those regarding the effects of emotion-recall condition on sustained PEB engagement, and those between environmental identity and sustained PEB engagement were non-significant.  We were unable to draw concrete conclusions from this data set, and instead focused on statistically non-significant behavioral trends.  Thus, our interpretations of the results are necessarily speculative, since any patterns we observed in the data were, at best, suggestive.  With a smaller sample size, results of the present study were biased more heavily by individual differences, mostly in regard to baseline ratings of state affect.  Differences in individuals’ baseline affect likely contributed to the inconclusive directionality of PEB spillover following the pride and anger inductions.  Finally, the small sample size prevented conduction of tests for more intricate relationships between variables.  ESI scores may have interacted with emotion induction condition, which could help to explain the unexpected lack of relationship between ESI and spillover behavior; however, we were unable to test for any interacting variables with the small data set.  
Additionally, the manipulations in this study were conducted without knowledge of participants’ baseline PEB, and the present study did not have a control condition to provide this information.  Without the ability to compare the manipulation conditions to a control condition, we are only able to note trends in participants’ decisions to sustain or terminate engagement in PEB—that is, whether they, following their decision to recycle an empty plastic water bottle, chose to turn off the dripping water faucet in the restroom to conserve water.  Engagement in PEB following the pride and anger conditions may appear to be inconclusive, as there was no notable direction in the resulting behavior.  We can only examine the impact of each emotion induction on completion of the second PEB insofar as these trends relate to one another.  However, we are unable to assess the impact of the emotion inductions on participants’ normal behavioral trends.  The students in the present sample are likely to be conscious of the impact that their behavior has on the environment, following other green initiatives of the community in which they live.  As such, the baseline behavior for students in the present sample may actually lean more towards sustained pro-environmental engagement.  It may well be that the observed trends of the elevation and guilt conditions promoting sustained engagement in PEB may be closer to the baseline, and the pride and anger conditions depressed the normal trends in PEB.  However, the present study being conducted with such a small sample size, the addition of a fifth condition into the experimental process would have almost completely diminished the statistical power of our analyses.  
A final notable limitation of the present study is the power and salience of the PEBs studied.  Noting again that participants within the present population may be inclined towards PEB, the opportunity to recycle being used as the primary PEB may not have been different enough from the participants’ normal behavior to have any marked influence on any subsequent behavior.  In addition, the second PEB being a promotion of water conservation may not have been a sufficiently obvious opportunity for pro-environmental action to be salient to participants.  
Direction for Future Research
	Future research into the relationships between discrete affective states on behavioral spillover is necessary for the creation of a policy-relevant model of sustained engagement in PEB.  Such research should be conducted on a larger sample that is more representative of adults in this country whose action is informed by policy initiatives, to yield results that have more statistical and predictive power.  Future research may also be conducted on PEBs beyond the ones used in the present study that may be more powerful and more salient to participants, in order to solidify the predictive ability of our framework.  The goal of any further research into this topic will be to confirm the trends suggested by the findings of the present study, to eliminate the influence of individual differences in pre-induction state affect, and to solidify and expand on the relationships between variables.  Finally, research into implementation of the findings of affect-based research will be necessary to translate the results of the present study and any related future studies into actionable policy initiatives.  
Conclusion
	Overall, the present study provides support for the creation of a framework of spillover of PEB that allows for an external motivator for engagement in the primary behavior and changes in affect as determining factors in the decision to sustain or terminate engagement in PEB.  To our knowledge, it is the first study to view spillover of PEB from an affective lens that accounts for changing individual emotional states between PEB opportunities, rather than a sole focus on the decision to engage in the primary PEB.  The present study suggests some potential trends in the roles of identity and affect in the direction of spillover of PEB.  Moreover, we have set a precedent for research on human behavior that is tailored to the needs of policy makers, in order to promote the use of behavior science for positive social and political action.  
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Difference in Pre- to Post-Induction DEAL Rating
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Post-Induction DEAL Ratings
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Group Means of Completion of PEB2
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