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ABSTRACT 

Using the action-based model of dissonance (Harmon-Jones, Amodio, & Harmon-Jones, 2009) 

and self-determination theory (Deci & Ryan, 2008) as theoretical frameworks, this thesis sought 

to explain the motivational processes underlying the environmental belief-action gap. The thesis 

examined why and how people resolve inconsistencies between their favourable attitudes toward 

environmental protection and their environmentally harmful behaviour. I hypothesized that 

accounting for individual differences in autonomous and controlled distal motives for effective 

and unconflicted action would clarify why attitude-behaviour inconsistencies are uncomfortable 

and explain how people compensate for them. I carried out 3 sets of studies to test the proposed 

hierarchical action-based model of inconsistency compensation in the environmental domain 

(HABICE). The objective of the first set of 3 studies was to test hypotheses about the role of 

individual differences in global and contextual motivation on dissonance arousal, in response to 

native attitude-behaviour inconsistencies encountered across and within important life domains. 

The second set of 3 studies tested hypotheses about the role of individual differences in 

contextual motivation toward the environment on the use and choice of strategies to compensate 

for a recent native inconsistency in the environmental domain. Finally, the goal of the final study 

was to test hypotheses about the moderating effect of social factors that direct attention to public 

(ego-invested) versus private (authentic) aspects of the self during the perception of 

inconsistencies on motivation and intentions to revise pro-global warming mitigation attitudes. 

The results of the 7 studies (total N = 2,209) supported the main predictions of the HABICE. The 

cumulative evidence supported the existence of two motivational orientations operating during 

inconsistency compensation processes. The autonomous motivational orientation, which 

embodies action tendencies to facilitate organismic integration via authentic regulation, 
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motivated people to compensate for attitude-behaviour inconsistencies to restore the integrity of 

authentic self-structures. As a result, autonomous motivation toward the environment led people 

to reduce dissonance and to compensate for perceived inconsistencies by bringing their 

behaviour in line with self-relevant attitudes. The controlled motivational orientation, which 

embodies action tendencies to facilitate instrumental outcomes via contingent regulation, 

motivated people to compensate for attitude-behaviour inconsistencies to protect ego-invested 

self-structures by avoiding the aversive consequences of their counter-environmental actions. 

When inconsistencies aroused dissonance, controlled motivation predicted the use of overt 

behavioural strategies, for example enacting a compensatory pro-environmental action, to reduce 

dissonance. However, when inconsistencies did not arouse dissonance or there were barriers to 

behaviour change, controlled motivation predicted the use of cognitive strategies, for example 

revising or distorting pro-environmental attitudes, to minimize the inconsistency. Consequently, 

autonomous compensation processes predicted relatively infrequent attitude-behaviour 

inconsistencies in the environmental domain while controlled compensation processes predicted 

relatively frequent inconsistencies. The results imply that controlled motivation toward the 

environment may be driving the environmental belief-action gap, but that finding ways to 

promote autonomous motivation toward the environment in the general population has the 

potential to alleviate the gap. 
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INTRODUCTION 

What are we to do? Concern about the state of the environment and pro-environmental 

efforts are on the rise. However, we live in a world that is reliant on fossil fuels and designed for 

overconsumption. Furthermore, market-based economies aimed at ever-increasing growth and 

trends toward globalization and population growth exacerbate rising demands for food, water, 

energy, and commodities (United Nations Environmental Programme [UNEP], 2012). These 

societal factors make it difficult if not impossible for environmentally conscious people to 

support the needs of their families and themselves, while living in strict accordance with their 

pro-environmental beliefs and values. These people are bound to act in ways that contradict their 

beliefs in the environmental domain despite their best intentions and efforts. In other words, 

there are important human, structural, and institutional barriers to pro-environmental behaviour 

change and environmental sustainability that have resulted in a significant environmental belief-

action gap (Bamberg & Moser, 2007; Gifford, 2011; Kollmuss & Agyeman, 2002). 

As a result of these consumption patterns, the global ecosystem is fast approaching a 

critical threshold beyond which changes to the life-support functions of the planet are likely to be 

abrupt and irrevocable (UNEP, 2012). Moreover, increasing rates of climate change due to 

anthropogenic emissions of gases that intensify the greenhouse effect—a phenomenon known as 

global warming—exacerbate pressures on the global ecosystem (Intergovernmental Panel on 

Climate Change, 2014). Anthropogenic disruptions to the global ecosystem are concerning 

because of their widespread negative impacts on the health and security of human and non-

human life. Clearly, we must do more to curb environmental degradation and get people to make 

their behaviour congruent with their pro-environmental beliefs. Among other things, we need to 

identify and understand the motivational processes driving the environmental belief-action gap in 
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order to find ways to overcome psychological barriers to pro-environmental behaviour change 

(Gifford, 2011; Kollmuss & Agyeman, 2002).  

The observation that people do not always act consistently with their pro-environmental 

beliefs implies that they are likely to encounter spontaneous attitude-behaviour inconsistencies in 

the environmental domain on a daily basis. Hence, a logical starting point to study the 

motivational processes involved in the environmental belief-action gap is to apply cognitive 

dissonance theories.  

Cognitive Dissonance Theories 

Cognitive dissonance theory (CDT) is a motivational theory of inconsistency 

compensation (Proulx, Inzlicht, & Harmon-Jones, 2012). The theory proposes that holding two 

inconsistent or dissonant cognitions simultaneously arouses a negative intrapersonal state of 

cognitive dissonance that motivates people to reduce the dissonance by compensating for the 

inconsistency. The magnitude of dissonance presumably varies as a function of the dissonance 

ratio, which is the number of important dissonant cognitions relative to the total number of 

important dissonant and consonant (consistent) cognitions (Festinger, 1957). CDT posits that 

there are different strategies people can use to compensate for inconsistencies. On the one hand, 

people can directly eliminate the dissonance ratio by changing or reversing either the attitude or 

the 'physical trace' of the behaviour responsible for the inconsistency (Festinger, 1957). 

Specifically, people should be motivated to change the least resistant cognition in the dissonance 

ratio. Resistance to change depends on a variety of factors, such as the cognition's personal 

importance or consonance with other personally important cognitions, or a perceived lack of 

resources to enact the change (Festinger, 1957). On the other hand, people can indirectly 

minimize the dissonance ratio by restructuring cognitions not directly responsible for the 
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inconsistency. Restructuring typically involves minimizing the importance of related dissonant 

cognitions, maximizing the importance of related consonant cognitions, or adding related 

cognitions to the dissonance ratio (Leippe & Eisenstadt, 1999). Cognitive restructuring is 

especially likely to occur when both the attitude and the behaviour responsible for the 

inconsistency are resistant to change.  

Induced dissonance effects. Most empirical research that supports Festinger’s (1957) 

theory relies on the use of dissonance induction paradigms. Dissonance induction paradigms 

assume that increasing the simultaneous accessibility of conflicting cognitions induces a 

cognitive inconsistency (i.e., large dissonance ratio) that arouses dissonance and motivates 

people to compensate. The induced compliance paradigm consists of having participants comply 

with a request to write a counter-attitudinal advocacy, and subsequently measuring affect and 

changes in attitudes; for example, asking university students to write an essay in favour of raising 

tuition fees and subsequently asking them to indicate their support for a tuition increase at their 

university (Elliot & Devine, 1994). In line with CDT, researchers have found that induced 

compliance causes greater self-reported psychological discomfort (Elliot & Devine, 1994; 

Harmon-Jones, 2000; Zanna & Cooper, 1974), physiological arousal (Croyle & Cooper, 1993; 

Harmon-Jones, Brehm, Greenberg, Simon, & Nelson, 1996), and attitude change (see Harmon-

Jones & Mills, 1999 for a review). The induced compliance effect on attitude change is largest 

under conditions of relatively high perceived choice, small incentive to comply, and high 

personal responsibility for the inconsistency (Collins & Hoyt, 1972; Festinger & Carlsmith, 

1959). Presumably, when the experimental context provides sufficient justification for the 

compliance behaviour, it increases the consonance of the compliance behaviour and decreases 

the magnitude of the dissonance ratio, which inhibits dissonance arousal (Aronson, 1966). 
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Another popular dissonance induction paradigm is the induced hypocrisy paradigm, 

which consists of making a public commitment to a pro-attitudinal advocacy and subsequently 

recalling recent past transgressions against the advocated attitude (Stone & Fernandez, 2008). 

Presumably, the inconsistency conflicts with personal expectations of consistency or integrity 

and motivates a behavioural change, because this is the only strategy that has the potential to 

satisfy motives for self-consistency (Aronson, 1999; Stone & Fernandez, 2008). In line with this 

assumption, participants subjected to a hypocrisy induction exhibit greater (intentions to engage 

in) compensatory behaviour change (see Stone & Fernandez, 2008 for a review), especially when 

they recall a larger number of past transgressions (Fointiat, Morisot, & Pakuszewski, 2008). 

However, when participants are motivated to process their transgressions carefully, they exhibit 

greater behavioural change when they recall a smaller number of transgressions (Stone & 

Fernandez, 2011). Presumably, the meta-cognitive thoughts (e.g., difficulty of recalling 

transgressions) elicited during information processing skew the dissonance ratio. In addition to 

the moderating effects of the experimental context, there is also evidence that individual 

differences in personality and motivation moderate induced dissonance effects. 

Individual differences in induced dissonance effects. Theoretically, when people 

become aware of their own counter-attitudinal actions and experience dissonance arousal, they 

should be inclined to reverse or weaken their initial attitudes, or to defend the transgressions 

rather than to engage in compensatory behaviour change. This is because using cognitive 

strategies to change the dissonant attitude or restructure cognitions requires less elaboration (i.e., 

effort) than using behavioural strategies to reverse or compensate for the transgression (Leippe & 

Eisenstadt, 1999). In fact, reversing the 'physical trace' of a behaviour is often impossible; for 

example, the greenhouse gases emitted from driving one’s car cannot be ‘un-emitted.’ However, 
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this assumption is at odds with evidence showing that individual differences moderate 

dissonance effects, which suggests that some people may be motivated to tolerate (i.e., not to 

reduce) dissonance or not motivated to compensate even in the absence of dissonance arousal.  

For example, the induced compliance effect on attitude change diminishes as the 

perceived importance of the threatened attitude increases, but only if the important attitude is 

salient prior to the induction (Simon, Greenberg, & Brehm, 1995; Starzyk, Fabrigar, Soryal, & 

Fanning, 2009). Other research shows that, following a compliance induction, participants with 

high levels of private versus public self-consciousness are less likely to change their attitudes and 

more likely to rationalize the counter-attitudinal compliance behaviour (Scheier and Carver, 

1980). Similarly, participants higher in self-presentation concerns exhibit greater attitude change 

following induced compliance (Paulhus, 1982). When given a choice following induced 

compliance, participants high in preference for consistency rationalize the compliance behaviour, 

while those low in preference for consistency trivialize the importance of the context (Michel & 

Fointiat, 2002). Participants high in preference for consistency also exhibit greater behavioural 

change following a hypocrisy induction (Sénémeaud, Mange, Fointiat, & Somat, 2014). Finally, 

participants with higher levels of self-esteem exhibit more attitude change following induced 

compliance (Martinie & Fointiat, 2006), especially when the compliance behaviour threatens 

positive self-attributes (Stone & Cooper, 2003), and report stronger intentions to change their 

behaviour following induced hypocrisy (Peterson, Haynes, & Olson, 2008). Apparently, 

individual differences that increase the cognitive accessibility of important attitudes and the 

personal importance of acting consistently with important attitudes fosters greater motivation to 

compensate. 

This brief review of the literature introduces CDT with a focus on the notion that 
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cognitive inconsistencies are uncomfortable and motivate people to compensate by changing one 

of the cognitions involved in the dissonance ratio. Furthermore, there is evidence that situational 

and personal factors moderate induced dissonance effects, presumably because they influence the 

type, number, and relative importance of dissonant and consonant cognitions involved in the 

dissonance ratio. Specifically, people experience greater dissonance arousal and are more likely 

to use elaborate compensation strategies as the number and relative importance of the dissonant 

versus consonant cognitions involved in the dissonance ratio increase. However, because of the 

limitations of CDT research based on dissonance induction paradigms, many questions about the 

motivational processes underlying the resolution of attitude-behaviour inconsistencies remain 

unanswered. 

Limitations of induced dissonance research. CDT represents a popular and useful 

theory to understand the processes involved in inconsistency compensation. However, 

dissonance research often relies on experimental designs that confound the processes involved in 

the perception of cognitive inconsistencies, the arousal of dissonance, and the use of 

inconsistency compensation strategies, which impedes the study of the motivation underlying 

these dissonance processes and limits the ecological validity of the findings (Devine, Tauer, 

Barron, Elliot, & Vance, 1999; Harmon-Jones, Amodio, & Harmon-Jones, 2009). Researchers 

usually assume that dissonance paradigms successfully induced an inconsistency and aroused 

dissonance if people subjected to the induction were more likely to use a compensation strategy 

than were people not subjected to the induction (Devine et al., 1999; Elliot & Devine, 1994). 

Because of this research strategy, it is unclear why or how individual differences in self-

consciousness, self-presentation concerns, preferences for consistency, and self-esteem moderate 

the use of inconsistency compensation strategies (Harmon-Jones et al., 2009). In other words, 
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CDT does not clearly elucidate the motivation underlying dissonance effects (Harmon-Jones, 

1999). Festinger (1957) proposed that cognitive inconsistencies motivate people to compensate 

but did not explain why cognitive inconsistencies are uncomfortable or why this negative affect 

motivates people to compensate.  

Another limitation of induced dissonance research is the common practice of offering a 

limited number of pre-determined inconsistency compensation strategies, which precludes the 

study of choice among competing strategies. Typically, only one strategy is available to reduce 

the dissonance. Within the induced compliance paradigm, the available strategy is usually 

attitude change or cognitive restructuring. Within the induced hypocrisy paradigm, the available 

strategy is usually compensatory behaviour change or intentions to change behaviour. In other 

words, dissonance research findings based on experimental designs likely do not generalize to 

inconsistency compensation processes triggered by spontaneous attitude-behaviour 

inconsistencies, where several inconsistency compensation strategies are potentially available 

(McGregor, Newby-Clark, & Zanna, 1999). These criticisms have led researchers to offer several 

revisions of CDT; one of these revisions is the action-based model of dissonance. 

Action-based model of dissonance. The action-based model is a contemporary theory of 

dissonance proposed to explain the motivation underlying dissonance effects (Harmon-Jones, 

1999; Harmon-Jones et al., 2009). The model assumes that most cognitions automatically 

activate action tendencies (i.e., information useful for action, such as goals, needs, and motives). 

When two related cognitions with conflicting action tendencies are simultaneously accessible, 

they arouse dissonance because they have the potential to interfere with goal-directed action and 

behavioural commitments. Therefore, the aroused dissonance motivates people to compensate 

for the inconsistency in order to minimize the threat to salient behavioural goals and 
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commitments. In other words, the action-based model posits that the dissonance aroused by 

cognitive inconsistencies serves as the proximal motivation that energizes compensation 

processes, whereas broader behavioural goals and commitments represent the distal motivation 

that guides these processes (Harmon-Jones, 1999).  

This alternative interpretation of the motivation underlying dissonance phenomena 

suggests that cognitive inconsistencies induce a form of approach motivation that is adaptive 

rather than maladaptive. The model also implies that dissonance processes are subject to 

individual and induced differences in dominant action tendencies and distal motivation. In fact, 

Harmon-Jones and colleagues (Harmon-Jones & Harmon-Jones, 2002; Harmon-Jones, Harmon-

Jones, Fearn, Sigelman, & Johnson, 2008) have shown that inducing an action-oriented versus a 

neutral mindset leads to an increased preference for the chosen versus the rejected option (i.e., 

spreading of alternatives) to reduce postdecisional dissonance. Furthermore, dissonance effects, 

particularly postdecisional spreading of alternatives and compliance-induced attitude change, 

appear largest among individuals with high levels of trait approach motivation (Harmon-Jones, 

Schmeichel, Inzlicht, & Harmon-Jones, 2011). 

According to Harmon-Jones and colleagues (2009), the motivation underlying dissonance 

effects has been elusive because CDT researchers do not usually distinguish between the 

different component processes of dissonance phenomena. The authors claim that dissonance 

phenomena involve three distinct processes: the perception of cognitive inconsistencies, the 

arousal of cognitive dissonance and motivation to compensate, and the reduction of dissonance 

via the use of inconsistency compensation strategies. These distinctions seem supported by 

neuroscientific evidence. Harmon-Jones and colleagues (see Harmon-Jones & Harmon-Jones, 

2008 for a review) have shown that dissonance arousal processes act through the anterior 
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cingulate cortex, involved in conflict detection, and limbic system structures (e.g., the 

amygdala), which regulate emotional experience (Devinsky, Morrell, & Vogt, 1995). By contrast, 

dissonance reduction processes recruit the left prefrontal cortex, which is involved in approach 

motivational processes, such as planning coordinated responses to stimuli. More importantly, 

other research suggests that activity in the left prefrontal cortex increases following the detection 

of conflict by the anterior cingulate cortex (Botvinick, Braver, Barch, Carter, & Cohen, 2001; 

Miller & Cohen, 2001). In sum, the action-based model is consistent with Festinger’s (1957) 

original theory but advances the novel hypothesis that there are two types of motivation, 

proximal and distal, underlying dissonance effects. The proximal motivation is the dissonance 

that motivates people to compensate for inconsistencies and the distal motivation is the broader 

goal or behaviour at risk of disruption that guides dissonance processes.  

Based on these observations, the proponents of the model have argued that distinguishing 

between the three component processes of dissonance—perception, arousal, and reduction—

should facilitate predictions about individual differences in dissonance reduction and increase the 

predictive power of CDT (Harmon-Jones et al., 2009). Presumably, individual differences in 

motivation and personality have the potential to affect the number, type, and relative importance 

of dissonant and consonant cognitions involved in the dissonance ratio. In addition, these 

differences likely influence whether or not attitude-behaviour inconsistencies are uncomfortable 

and why this discomfort motivates people to compensate, and may affect the choice of 

compensation strategy to reduce dissonance. If true, understanding the individual differences that 

shape dissonance processes should facilitate predictions about the choice of strategy to 

compensate for inconsistencies in general and in the environmental domain in particular.  

Furthermore, the authors of the action-based model posit that accounting for the distal 
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motives guiding inconsistency compensation processes may explain poorly understood 

dissonance phenomena (Harmon-Jones et al., 2009). For example, differences in distal motives 

for effective and unconflicted action could explain why people sometimes tolerate dissonance 

rather than reduce it immediately. People may be motivated to wait until a strategy that satisfies 

distal motives becomes available rather than to use an available strategy that has the potential to 

exacerbate the dissonance ratio. Similarly, individual differences in distal motives may lead some 

people to compensate for attitude-behaviour inconsistencies even though dissonance was not 

aroused. In other words, differences in the distal motives guiding dissonance processes could 

account for the lack of correlation between psychological discomfort and attitude change 

reported by some researchers (e.g., Elliot & Devine, 1994; Harmon-Jones, 2000). However, these 

alternative explanations of dissonance phenomena remain untested. 

The action-based model is particularly appealing to explore individual differences in 

inconsistency compensation processes because it acknowledges that pre-existing (distal) motives 

influence the perception, arousal, and reduction components of dissonance processes. 

Furthermore, distinguishing between the three components of dissonance makes it possible to 

study dissonance processes that occur outside the laboratory using self-report methods (Harmon-

Jones et al., 2009). In the context of the present research, I used self-determination theory to 

quantify distal motives for effective and unconflicted action and to test the action-based model. 

Self-Determination Theory 

Self-determination theory (SDT) is meta-theory of motivation and personality that 

assumes all individuals have the innate desire to interact with their social environment and to 

engage in activities to satisfy the basic needs to feel autonomous, competent, and closely 

connected to others (Deci & Ryan, 2008). Like the action-based model, SDT: (a) recognizes that 
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people hold many competing action tendencies, (b) distinguishes between the quantity of 

motivation energizing behaviour versus the quality of motivation guiding behaviour, and (c) 

recognizes that motivation elicited for a given task results from the interaction of individual 

differences and social factors. In particular, the general causality orientations, a sub-theory of 

SDT (Deci & Ryan, 1985a; 1985b), describes individual differences in how people orient toward 

and interact with their social environments, and how these individual differences manifest 

themselves in terms of motivation and behaviour. Furthermore, the hierarchical model of 

extrinsic and intrinsic motivation (HMEIM; Vallerand, 1997) puts forth specific hypotheses 

about the hierarchical nature of motivation and the top-down, bottom-up, and reciprocal effects 

of motivation at different levels of generality. The HMEIM adheres to the postulates of the 

organismic integration theory, which is another complementary sub-theory of SDT. In other 

words, SDT and its sub-theories are well suited to formulate testable hypotheses about individual 

differences in inconsistency compensation processes, operationalize and quantify distal motives 

for effective and unconflicted action, and test the action-based model of dissonance. We explore 

these two models, general causality orientations and the HMEIM, in detail below. 

General causality orientations theory. The general causality orientations theory posits 

that all individuals embody three qualitatively different causality orientations to varying degrees: 

the autonomous orientation, the controlled orientation, and the impersonal orientation (Deci & 

Ryan, 1985a). These individual differences have implications for the quality of motivation and 

the regulation of behaviour. The autonomous orientation describes the innate action tendency to 

orient toward and interact with elements of the social environment to satisfy basic needs integral 

to authentic self-structures. The controlled causality orientation describes the socially acquired 

action tendency to orient toward and interact with elements of the social environment to satisfy 
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substitute needs, for example the desire for wealth, fame, or public recognition. Finally, the 

impersonal orientation describes the acquired feelings of helplessness or incompetence that arise 

when people do not have control over their environment or feel unable to regulate their 

behaviour effectively. In sum, the three general causality orientations embody qualitatively 

different action tendencies that manifest as qualitatively different motives for effective and 

unconflicted action.  

Action tendencies. The conceptual definitions of the three general causality orientations 

proposed by Deci and Ryan (1985a) provide each causality orientation with a unique set of 

action tendencies. The autonomous causality orientation embodies action tendencies to facilitate 

organismic integration via authentic regulation while the controlled causality orientation 

embodies action tendencies to facilitate instrumental outcomes via contingent regulation. The 

impersonal causality orientation does not embody action tendencies or promote behavioural 

regulation. In line with this assumption, the three causality orientations have been associated 

with differences in goals, need satisfaction, and motives.  

Research has shown that, in general, autonomy-oriented individuals tend to strive for 

mastery goals (e.g., learning, challenge), control-oriented individuals tend to strive for 

performance-approach (e.g., obtain high grades, prove ability to others) and performance-

avoidance (i.e., avoid failure) goals, and impersonally-oriented individuals tend to strive for 

performance-avoidance goals (Koestner and Zuckerman, 1994; Lee, Sheldon, & Turban, 2003). 

For example, a recent study in physical activity found that participants primed for autonomy 

versus control set exercise goals that were longer in intended duration; furthermore, intended 

duration mediated the positive relationship between the autonomy prime and the actual length of 

subsequent exercise sessions (Magaraggia, Dimmock, & Jackson, 2014). In a similar study, 
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autonomy-primed versus control-primed participants reported stronger intentions to exercise, 

exerted greater effort during exercise, exercised for longer, and reported greater enjoyment from 

exercising (Banting, Dimmock, & Grove, 2011). There is also evidence that framing a task as a 

game to foster task-involvement versus as a test of ability to foster ego-involvement leads to 

greater intrinsic motivation, which supports the autonomy orientation (Koestner, Zuckerman, & 

Koestner, 1987). Furthermore, the type of induced involvement interacted with the type of praise 

delivered, such that task-involved participants exhibited greater motivation when they received 

effort praise while ego-involved participants exhibited greater motivation when they received 

ability praise.  

Though all individuals embody all three causality orientations, Deci and Ryan (1985a) 

claim that there are individual differences in the relative importance or strength of the causality 

orientations that characterize individual personalities. These individual differences manifest as 

differences in motivation, engagement, and behaviour (Deci & Ryan, 1985a). In other words, 

dominant action tendencies vary from one individual to the next, which has implications for the 

quality of motivation for effective and unconflicted action. 

Motivation for effective and unconflicted action. According to Deci & Ryan (1985a), the 

three general causality orientations relate to the overarching concept of self-determination, which 

corresponds to the perceived locus of causality (PLOC) of behaviour. In their discussion (see 

Deci & Ryan, 1985a, p. 131, second paragraph), the authors claim that a dominant autonomy 

orientation disposes people to exhibit autonomous motives (i.e., identification, integration, and 

intrinsic motivation), which promote authentic regulation and self-determined behaviour. A 

person who exhibits autonomous motivation tends to engage in behaviours that are consistent 

with deeply held beliefs within and across important life domains. By contrast, the authors posit 
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that a dominant controlled orientation disposes people to exhibit controlled motives (i.e., external 

regulation and introjection), which promote contingent regulation and non self-determined 

behaviour. A person who exhibits controlled motivation tends to engage in behaviours to avoid 

negative outcomes (e.g., criticism) or to obtain positive outcomes (e.g., praise). Finally, a 

dominant impersonal orientation disposes people to lack clear motives (i.e., amotivation), which 

undermines effective behavioural regulation. A person who exhibits amotivation is often unable 

to cite a specific reason for their actions.  

Moreover, Deci and Ryan (1985a, p. 131) explicitly acknowledge that PLOC motivation 

scales, such as the one developed by Ryan and Connell (1989), are valid operational definitions 

of individual differences in the manifestation of general causality orientations. Empirical 

research supports this assumption. For example, Sharp, Pelletier, Blanchard, and Séguin-

Lévesque (2003) have shown that the six subscales of the Global Motivation Scale, a validated 

multi-dimensional measure of PLOC for activities in general, related in predictable ways to 

causality orientations measured with the General Causality Orientations Scale (GCOS). The 

authors found that the autonomous causality orientation is associated with less amotivation and 

introjection (the negative correlation with scores of external regulation was not significant), and 

with greater identification, integration, and intrinsic (i.e., autonomous) motivation. The 

controlled causality orientation is associated with greater amotivation, external regulation, and 

introjection, and is not associated with autonomous forms of motivation. Finally, the impersonal 

causality orientation is associated with higher scores of amotivation, external regulation, and 

introjection, and with lower scores of integration and intrinsic motivation (the negative 

correlation with the identification subscale was not significant). Furthermore, scores of 

amotivation, external regulation, and introjection were associated with less perceived satisfaction 
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of the three basic needs proposed by SDT, whereas scores of identification, integration, and 

intrinsic motivation were associated with greater perceived need satisfaction. This convergent 

evidence suggests that one way to operationalize distal motives for effective and unconflicted 

action is to measure the PLOC of behaviour. 

A major advantage of the PLOC measurement approach is that researchers have 

developed several reliable and valid multi-dimensional scales to assess the motivation underlying 

the regulation of behaviour in general and across a wide range of life domains (see Vallerand, 

1997 for a review), including the environmental domain (Pelletier, Tuson, Green-Demers, 

Beaton, & Noels, 1998). By contrast, the GCOS does not account for the full range of motives 

underlying the self-determination continuum proposed by SDT, particularly introjection, 

identification, and integration (Koestner & Zuckerman, 1994; Ryan & Connell, 1989; Vallerand 

& Bissonnette, 1992; Vallerand, 1997). In addition, there is no scale based on the GCOS that has 

been validated or developed in the environmental domain so far. By contrast, multi-dimensional 

PLOC measures, such as the Global Motivation Scale (Sharp et al., 2003) and the Motivation 

Toward the Environment Scale (Pelletier et al., 1998), typically measure all the sub-types of 

motivation, and their subscales show a simplex pattern of correlations that support the self-

determination continuum. Furthermore, person-centered analyses of these types of scales support 

a functional distinction between levels of autonomous motivation (i.e., composite scores of 

identification, integration, and intrinsic regulation), controlled motivation (i.e., composite scores 

of external regulation and introjection), and amotivation (i.e., impersonal regulation) in the 

prediction of behavioural outcomes (Ratelle, Guay, Vallerand, Larose, & Senécal, 2007; 

Vansteenkiste, Sierens, Soenens, Luyckx, & Lens, 2009).  

Another advantage of measuring motivation using PLOC scales is that it makes it 
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possible to apply the HMEIM (Vallerand, 1997) to formulate testable hypotheses about 

motivation operating at different levels of generality. In other words, the organismic integration 

sub-theory of SDT (Deci & Ryan, 2008) is better suited to operationalize the constructs and test 

the predictions of the action-based model (Harmon-Jones et al., 2009). 

Hierarchical model of extrinsic and intrinsic motivation. Like the general causality 

orientations theory, the HMEIM (Vallerand, 1997) proposes that individual differences in the 

manifestation of the three causality orientations produces individual differences in motivation. 

However, the HMEIM goes a step further; it hypothesizes that motivation exists at three levels of 

generality. Motivation at the global level concerns the regulation of personality processes and 

characterizes general behavioural tendencies across life domains. Motivation at the contextual 

level concerns the regulation of domain-specific processes and characterizes behavioural 

tendencies in a given life domain. Finally, motivation at the situational level concerns regulation 

of situational processes and characterizes behavioural tendencies for a specific event or process 

at a specific time. In addition, the HMEIM proposes that motivation at higher levels of generality 

exert top-down effects on motivation at lower levels of generality, and that the presence of social 

factors that support or frustrate innate organismic integration tendencies moderate these effects.  

Previous research supports the predictions made by the HMEIM. For example, Guay, 

Mageau, and Vallerand (2003) conducted two longitudinal studies to examine the stability and 

the reciprocal effects of self-determined motivation at the global and contextual (i.e., academic) 

levels of generality over one-year and five-year periods. The results indicate that self-determined 

motivation at both levels of generality is relatively stable over time but exerts reciprocal top-

down and bottom-up effects across levels of generality. Lavigne and Vallerand (2010) obtained 

similar findings between motivation at contextual and situational levels of generality via a 
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longitudinal study that assessed high school students’ contextual motivation for science courses 

and situational motivation for specific science class activities over a four-month period. 

Furthermore, the authors found evidence that contextual motivation changes over time via a 

dynamic process that involves reciprocal effects between motivation at the two levels of 

generality. Blanchard, Mask, Vallerand, de la Sablonnière, and Provencher (2007), and Lavigne 

and colleagues (2009) have reported similar findings in the physical activity domain. 

The distinction between motivation at the global, contextual, and situational levels of 

generality is an important one because each level regulates different processes (Vallerand, 1997). 

These processes presumably have implications for the perception of attitude-behaviour 

inconsistencies, the arousal of dissonance, and the use and choice of inconsistency compensation 

strategies.  

Global motivation and personality processes. According to the HMEIM, motivation at 

the global level of abstraction should be associated with differences in the tendency to attend to 

self-structures to regulate behaviour (Hodgins & Knee, 2002; Ryan & Deci, 2004) and the 

processing of self-threatening information (Hodgins, 2008). These characteristics imply that 

global motivation is involved in dissonance perception and arousal processes in general. 

Self-directed attention and conflict perception. Due to the differences in action tendencies 

implied by the three causality orientations, SDT proposes that causality orientations are 

associated with differences in the tendency to attend to the self versus to the social environment 

to regulate behaviour (Deci & Ryan, 1985a). Individual differences in self-directed attention are 

particularly relevant to the study of dissonance processes engendered by native attitude-

behaviour inconsistencies, because the detection of cognitive inconsistencies requires that people 

attend to their actions to evaluate their self-relevance. According to SDT, the autonomous 
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motivational orientation, which promotes organismic integration via authentic regulation, should 

be associated with chronic awareness of the private aspects of the self—for example, needs, 

goals, and beliefs—and the tendency to monitor and regulate actions relative to these authentic 

self-structures. By contrast, the controlled motivational orientation promotes the satisfaction of 

substitute needs that support ego-invested self-structures via contingent regulation. Therefore, 

this orientation leads people to monitor and regulate behaviour through chronic awareness of the 

overt, external, and public aspects of the self, particularly how others might perceive their 

mannerisms, expressive behaviour, and actions. Finally, the impersonal motivational orientation, 

which does not promote the satisfaction of specific needs or the regulation of behaviour, is not 

associated with the tendency to monitor or regulate actions because it disposes people to perceive 

their behaviour as inevitable or as determined by luck or fate (Hodgins, 2008; Hodgins & Knee, 

2002; Ryan & Deci, 2004).  

In line with these hypotheses, research has shown that motivational orientations 

(measured via the GCOS and PLOC scales) show different patterns of association with 

dispositional constructs related to self-regulation. The autonomous motivational orientation is 

associated with greater private self-consciousness (Deci & Ryan, 1985a; Deponte, 2004), 

openness to experience (Olesen, 2011), conscientiousness (Koestner, Bernieri, & Zuckerman, 

1992), state and trait mindfulness (Brown & Ryan, 2003; Lévesque & Brown, 2007), and ego 

development (Deci & Ryan, 1985a). The controlled motivational orientation is associated with 

greater public and private self-consciousness (Deci & Ryan, 1985a), though only the former 

association seems reliable (Deponte, 2014). This orientation has also been associated with 

stronger beliefs that outcomes are contingent on behaviour (i.e., locus of control), and is not 

associated with ego development (Deci & Ryan, 1985a). The impersonal motivational orientation 
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has been associated with greater public and private self-consciousness but, especially, with 

greater social anxiety; it is also associated with more self-derogation and less ego development 

(Deci & Ryan, 1985a). Furthermore, Di Domenico, Fournier, Ayaz, and Ruocco (2013) have 

demonstrated that perceived basic need satisfaction predicts greater activity in the medial 

prefrontal cortex, a brain region involved in the processing of self-relevant information and 

conflict resolution, during high-conflict situations. In other words, basic need satisfaction, which 

promotes self-determined motivation (Sharp et al., 2003), disposes people to recruit self-

representations when resolving decisional conflicts, thereby facilitating integrative processes and 

authentic functioning. This conclusion seems supported by the research of Koestner and 

colleagues (1992), which showed that the attitudes and behaviours of autonomy-oriented 

individuals were consistent (i.e. positively correlated) whereas those of control-oriented 

individuals were inconsistent (i.e., uncorrelated).  

These findings support SDT and imply that the autonomous motivational orientation 

should dispose people to encounter infrequent attitude-behaviour inconsistencies on a daily basis, 

and to perceive a cognitive inconsistency whenever they engage in counter-attitudinal actions. 

The controlled motivational orientation should dispose people to frequent attitude-behaviour 

inconsistencies on a daily basis, and to perceive a cognitive inconsistency when they engage in 

counter-attitudinal actions only if these actions have the potential to engender negative social 

evaluative reactions. Finally, the impersonal causality orientation should dispose people to 

encounter very frequent attitude-behaviour inconsistencies on a daily basis, but not to perceive a 

cognitive inconsistency when they engage in counter-attitudinal actions. Furthermore, these 

differences in self-directed attention seem to support different behavioural regulation styles that 

have implications for the processing of self-threatening information. 
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Threat responses and coping strategies. According to SDT, motivational orientations are 

associated with distinct patterns of affective, cognitive, and behavioural responses to self-

threatening information (Ryan & Deci, 2004; Hodgins & Knee, 2002; Hodgins, 2008; Niemiec, 

Ryan, & Brown, 2008). Specifically, the autonomy orientation disposes people to attend to 

information that threatens authentic self-structures willingly and objectively for the purposes of 

facilitating a coordinated, adaptive response that promotes organismic integration. This 

orientation motivates people to convert authentic self-threats into opportunities to satisfy basic 

needs. The controlled orientation disposes people to attend to information that threatens 

instrumental outcomes reluctantly and defensively for the purposes of avoiding or minimizing 

aversive consequences for the ego-invested self. The impersonal orientation disposes people to 

feel overwhelmed by self-threatening information. The body of literature on defensiveness and 

coping seems to support these distinctions. 

Research shows that priming the control versus the autonomy orientation causes greater 

defensive responding—for example, stronger desires to escape the situation and a greater 

tendency to exhibit self-serving attributional biases and to use self-handicapping strategies 

(Hodgins, Yacko, & Gottlieb, 2006; Knee and Zuckerman, 1996; 1998). However, priming the 

impersonal orientation causes the most defensive responding. Similarly, Hodgins and colleagues 

(2010) have shown that participants primed for control versus for autonomy exhibit a larger 

cardiovascular threat response and more nonverbal defensive behaviour (e.g., fake smiles) during 

a stressful interview, and poorer performance during a subsequent public speech. Control- versus 

autonomy-oriented individuals also appear more likely to ruminate over their negative emotions, 

leading them to exhibit less energy and well-being when they do not have an opportunity to 

express their negative emotions to cope with a distressing situation (Weinstein & Hodgins, 
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2009). Finally, among students transitioning to university, levels of global self-determined 

motivation seem to predict the use of adaptive task-oriented strategies, such as seeking out 

instrumental social support, and the avoidance of maladaptive disengagement-oriented strategies, 

such as blaming the university for one’s difficulties (Amiot, Blanchard, & Gaudreau, 2008).  

In sum, the reviewed literature suggests that motivation at the global level could explain 

individual differences in the arousal of dissonance when people engage in counter-attitudinal 

behaviour in general. Specifically, global autonomous motivation should not facilitate dissonance 

arousal because it disposes people to respond objectively and proactively to self-threatening 

information. Global controlled motivation should facilitate dissonance arousal because it 

disposes people to react defensively to self-threatening information. Finally, global amotivation 

should inhibit dissonance arousal and foster indifference because it should not dispose people to 

attend to their counter-attitudinal actions. Taking into account individual differences in 

motivational orientations should help clarify why attitude-behaviour inconsistencies are more 

threatening for some individuals than for others.  

Though global motivational orientations are likely to regulate dissonance perception and 

arousal processes across important life domains, the HMEIM posits that contextual motivational 

orientations should be better predictors of affective, cognitive, and behavioural outcomes in a 

specific life domain (Vallerand, 1997). Therefore, in order to test the action-based model and to 

understand the motivational processes driving the environmental belief-action gap, there is a 

need to account for individual differences in contextual motivation toward the environment. 

Contextual motivation and domain-specific processes. Because motivation at the global 

level exerts top-down effects on motivation at the contextual level (Vallerand, 1997), 

motivational orientations toward the environment should exert similar effects on dissonance 
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perception and arousal processes as their global counterparts (see previous section). However, 

contextual versus global motivation should show stronger linkages to outcomes in the 

corresponding life domain (e.g., psychological distress; Julien, Guay, Sénecal, & Poitras, 2009). 

Therefore, contextual motivational orientations toward the environment should be better 

predictors of dissonance processes in response to native inconsistencies in the environmental 

domain, in part because they reflect the perceived self-relevance of the environmental domain. 

Individual differences in motivation toward the environment have implications for the strength 

and stability of pro-environmental attitudes, the regulation of pro-environmental behaviour, and 

responses to environmental attitude-behaviour inconsistencies. 

Autonomous compensation processes. The manifestation of the autonomous causality 

orientation in the environmental protection domain is associated with strong and stable pro-

environmental attitudes, and the authentic regulation of pro-environmental behaviour. 

Autonomous motivation toward the environment appears reliably associated with greater 

perceived importance of environmental issues (Pelletier, Green-Demers, & Béland, 1997) and 

with favourable attitudes toward environmental protection (Pelletier et al., 1998). Autonomous 

motivation is also associated with stronger intentions to engage in pro-environmental behaviour 

(de Groot & Steg, 2010) and with frequent self-reported pro-environmental behaviour (Green-

Demers, Pelletier, & Ménard, 1997; Lavergne, Sharp, Pelletier, & Holtby, 2010; Pelletier et al., 

1997; 1998). Similarly, self-determined motivation toward the environment (i.e., weighted 

composite scores of relative autonomy) is associated with stable pro-environmental attitudes and 

with a greater number of discrete pro-environmental behaviours (Villacorta, Koestner, & Lekes, 

2003), and with a greater likelihood of acting in accordance with self-selected environmental 

goals (Osbaldiston & Sheldon, 2003). This review implies that, like global autonomous 
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motivation, contextual autonomous motivation toward the environment should dispose people to 

encounter infrequent native inconsistencies in the environmental domain.  

However, because levels of autonomous motivation toward the environment reflect the 

self-relevance of pro-environmental attitudes, this motivation should facilitate dissonance arousal 

because counter-environmental actions conflict with organismic integration tendencies. 

Therefore, autonomous motivation should lead people to compensate for inconsistencies to 

restore self-integrity, and to use behavioural modification strategies to minimize the 

inconsistency and to reduce dissonance. In other words, autonomous motivation should foster 

compensatory behaviour change that is “energized by the motive that emerges from the emotion” 

of dissonance (Deci & Ryan, 1985b, p. 233). Autonomous motivation should also dispose people 

to avoid using cognitive restructuring strategies that could exacerbate the authentic self-integrity 

threat. Furthermore, the reviewed literature suggests that factors that direct attention to authentic 

self-structures during perception processes should favour autonomous compensation processes 

among people who truly value environmental protection. Specifically, when people exhibit high 

levels of autonomous motivation and hold authentic pro-environmental attitudes, directing 

attention to the private or covert aspects of the self should dispose them to perceive an authentic 

self-integrity threat and to use effortful inconsistency compensation strategies that uphold pro-

environmental attitudes. In other words, a dominant autonomy orientation should explain 

dissonance phenomena poorly explained by CDT thus far (Harmon-Jones et al., 2009) and foster 

increased attitude-behaviour consistency. 

Controlled compensation processes. The manifestation of the controlled causality 

orientation in the environmental protection domain (i.e., external and introjected motives) is 

associated with unstable pro-environmental attitudes and contingent regulation of pro-
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environmental behaviour. For example, some research suggests that external regulation is 

associated with less positive attitudes toward the environment and less perceived importance of 

environmental issues (Pelletier et al., 1998); however, other research does not support these 

associations (Pelletier et al., 1997). Similarly, external regulation has been associated with 

frequent self-reported pro-environmental behaviour in some research (Pelletier et al., 1997), but 

not in other research (Pelletier et al., 1998). By contrast, introjection scores have been reliably 

associated with greater perceived importance of environmental issues and with positive attitudes 

toward environmental protection (Pelletier et al., 1997; 1998). Introjection has also been 

associated with stronger intentions to engage in pro-environmental behaviour and with frequent 

self-reported pro-environmental behaviour (de Groot & Steg, 2010; Green-Demers et al., 1997; 

Koestner, Houlfort, Paquet, & Knight, 2001). However, participants with greater levels of 

introjection toward the environment are more vulnerable to persuasion, which implies “that 

introjection will be associated with greater instability of attitudes and lower levels of attitude-

behavior consistency” (Koestner et al., 2001, p. 2558). In fact, controlled motivation toward the 

environment is not reliably associated with the frequency of self-reported pro-environmental 

behaviour (Lavergne et al., 2010), especially as the perceived difficulty of these behaviours 

increases (Green-Demers et al., 1997). These findings imply that, like global controlled 

motivation, contextual controlled motivation toward the environment should dispose people to 

encounter frequent native inconsistencies in the environmental domain.  

However, perceived inconsistencies should arouse dissonance only if they represent an 

immediate and tangible threat to the desirable instrumental outcomes that support ego-invested 

self-structures (Hodgins, 2008). Instrumental outcomes, such as rewards, praise, or criticism, are 

contingent on the evaluative reactions of others (Assor, Roth, & Deci, 2004; Crocker & Knight, 
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2005). Therefore, inconsistencies engendered by public counter-environmental actions (i.e., 

actions that may be seen by important others) should arouse dissonance, whereas inconsistencies 

engendered by private counter-environmental actions should not arouse dissonance. When 

dissonance is aroused, controlled motivation should dispose people to use overt inconsistency 

compensation strategies that are likely to engender favourable social evaluative reactions, such 

as behaviour change or modification. These hypotheses imply that controlled motivation will 

predict compensatory behaviour change that is “energized directly by an unintegrated emotion” 

(Deci & Ryan, 1985b, p. 233). When dissonance is not aroused, controlled motivation should 

dispose people to use whichever strategy is available to resolve the cognitive inconsistency. The 

above literature review suggests that controlled motivation should dispose people to use 

relatively effortless cognitive restructuring strategies, such as attitude change, trivialization, and 

rationalization, to minimize perceived inconsistencies that do not arouse dissonance because they 

are easier to implement.  

Furthermore, the reviewed literature suggests that factors that direct attention to ego-

invested self-structures (i.e., public aspects of the self) during perception processes should 

promote controlled compensation processes. Similarly, factors that direct attention to authentic 

self-structures during perception processes should favour controlled compensation processes 

among people who value the contingencies of environmentally protective behaviours. In other 

words, directing attention to the public or overt aspects of the self, or directing attention to the 

private or covert aspects of the self among people with high levels of controlled motivation 

should have the same effect on inconsistency compensation processes. In both cases, people 

should perceive their counter-environmental actions as an ego-invested self-threat and be 

motivated to change the least resistant cognition in the dissonance ratio. In other words, a 
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dominant control orientation should account for the classic dissonance effects proposed by 

Festinger (1957) and foster attitude-behaviour inconsistency.  

Amotivation and non-compensation. Finally, research shows that the manifestation of the 

impersonal causality orientation in the environmental protection domain is associated with weak, 

non-integrated pro-environmental attitudes and infrequent pro-environmental behaviour. Several 

studies associate amotivation toward the environment with less perceived importance of 

environmental issues and less positive attitudes toward environmental protection (Pelletier et al., 

1997; 1998). Amotivation has also been associated with weaker intentions to engage in pro-

environmental behaviour (de Groot & Steg, 2010) and with infrequent self-reported pro-

environmental behaviour (Green-Demers et al., 1997; Lavergne et al., 2010; Pelletier et al., 1997; 

1998). These patterns imply that, like global amotivation, contextual amotivation toward the 

environment should dispose people to encounter frequent inconsistencies in the environmental 

domain. However, the perception of native attitude-behaviour inconsistencies in the 

environmental domain should not arouse dissonance or motivate people to compensate, because 

these inconsistencies do not threaten specific action tendencies. In other words, amotivation does 

not embody motives for effective and unconflicted action. 

Predictions about individual differences in inconsistency compensation processes in 

general and in the environmental domain derived from the action-based model and SDT led to 

the elaboration of the hierarchical action-based model of inconsistency compensation in the 

environmental domain. 

Hierarchical Action-Based Model of Inconsistency Compensation in the Environmental 

Domain (HABICE) 

The goal of the present research was to elucidate individual differences in the 
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motivational mechanisms underlying inconsistency compensation processes in the environmental 

domain. Because the HMEIM assumes that global motivational orientations exert top-down 

effects on contextual motivation, it was necessary to test our hypotheses on a global level before 

focusing on inconsistency compensation processes in the environmental domain. Specifically, we 

hypothesized that: 

1. Global motivational orientations would be associated with differences in dissonance 

perception and arousal processes in general. 

1.1. Global autonomous motivation should be associated with relatively infrequent 

native inconsistencies across important life domains and with a lack of dissonance 

arousal when native inconsistencies arise.  

1.2. Global controlled motivation should be associated with relatively frequent native 

inconsistencies across important life domains and with dissonance arousal when 

native inconsistencies arise. 

1.3. Global amotivation should be associated with relatively frequent native 

inconsistencies across life domains and with indifference when native 

inconsistencies arise. 

2. Individual differences in motivational orientations at the global and contextual levels of 

generality should show similar patterns of associations with constructs relevant to 

dissonance processes; however, contextual motivational orientations should be more 

strongly associated with context-specific constructs than global motivational 

orientations.  

In terms of specific predictions within the environmental domain, the HABICE (see 

Figure 1) posits that becoming aware of one’s own counter-environmental actions should induce 
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a cognitive inconsistency and arouse dissonance among people who hold pro-environmental 

attitudes. Furthermore, contextual autonomous motivation should facilitate the arousal of 

dissonance and motivate the use of inconsistency compensation strategies that uphold pro-

environmental attitudes, because perceived inconsistencies should conflict with authentic self-

structures. Conversely, contextual controlled motivation should facilitate the arousal of 

dissonance and motivate the use of inconsistency compensation strategies to avoid aversive 

consequences, because perceived inconsistencies should threaten the instrumental outcomes that 

support ego-invested self-structures. Because the HABICE concerns the use and choice of 

inconsistency compensation strategies by individuals who endorse pro-environmental beliefs and 

intend to regulate actions relative to these beliefs, it excludes amotivation toward the 

environment. As is shown in Figure 1, I hypothesized that: 

3. Contextual autonomous motivation toward the environment should motivate people to 

compensate when counter-environmental actions threaten organismic integration, 

favouring the use of strategies that uphold authentic pro-environmental attitudes.  

3.1. Autonomous motivation should predict the use of behavioural modification 

strategies both to resolve inconsistencies induced by counter-attitudinal actions 

and to reduce the dissonance aroused by these perceived inconsistencies. 

3.2. Autonomous motivation should predict the avoidance of cognitive restructuring 

strategies that would exacerbate perceived inconsistencies. 

4. Contextual controlled motivation toward the environment should motivate people to 

compensate when counter-environmental actions have the potential to engender aversive 

consequences for ego-invested self-structures; however, the choice of strategy will depend 

on whether or not those actions arouse dissonance.  
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4.1. Controlled motivation should predict the use of cognitive restructuring strategies 

when inconsistencies do not arouse dissonance (i.e., the threat to ego-invested 

self-structures is private), because the individual lacks a source of controlled 

motivation to modify his or her behaviour and because it is easier to restructure 

cognitions than it is to modify one’s behaviour.  

4.2. Controlled motivation should predict the use of behavioural modification 

strategies when inconsistencies arouse dissonance (i.e., the threat to ego-invested 

self-structures is public), because the aroused dissonance should pressure the 

individual to change his or her behaviour. 

5. Manipulating the direction of self-focused attention during dissonance perception 

processes should moderate the effects of autonomous and controlled motivation toward the 

environment on inconsistency compensation processes. 

5.1. Directing attention to authentic self-structures should (a) promote autonomous 

compensation processes among people with high levels of autonomous motivation 

and low levels of controlled motivation toward the environment, and (b) promote 

controlled compensation processes among people with high levels of controlled 

(or with low levels of autonomous) motivation toward the environment.  

5.2. Directing attention to ego-invested self-structures should promote controlled 

compensation processes. 

Present Research1, 2 

The purpose of the present research was to test complementary hypotheses derived from 

the action-based model and SDT about the role of individual differences in distal motivation on 

the use and choice of inconsistency compensation strategies, particularly in the environmental 
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domain. My co-author and I reasoned that gaining a better understanding of individual 

differences in inconsistency compensation processes would provide insight into the motivational 

mechanisms underlying the environmental belief-action gap. We tested the HABICE and its 

underlying assumptions via three sets of studies.  

The first article, titled Why are attitude-behaviour inconsistencies uncomfortable? 

Exploring individual differences in dissonance arousal processes (Lavergne & Pelletier, 2015a), 

reports the findings for the first set of three studies. The goal of these studies was to test basic 

assumptions about the role of global and contextual motivational orientations on dissonance 

perception and arousal processes in response to native inconsistencies encountered across and 

within important life domains. Study 1 examined associations between global motivational 

orientations and the frequency of dissonance arousal in response to native inconsistencies across 

four important life domains. Studies 2 and 3 tested associations between contextual motivational 

orientations toward the environment and the arousal of dissonance in response to native 

inconsistencies within the environmental domain. We hypothesized that autonomous motivation 

would promote the objective processing of native inconsistencies at the global level of 

abstraction and the arousal of dissonance at the contextual level of abstraction in order to 

facilitate organismic integration. We expected controlled motivation to promote the defensive 

processing of native inconsistencies and the arousal of dissonance at both levels of abstraction in 

order to protect ego-invested self-structures. Finally, we anticipated that amotivation would 

undermine dissonance arousal processes and foster indifference because it does not promote 

intentionality or the regulation behaviour. 

The second article, titled Individual differences in distal motivation and the choice of 

strategy to compensate for environmental attitude-behaviour inconsistencies (Lavergne & 
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Pelletier, 2015b), presents the results of the second set of three studies. The purpose of these 

studies was to test hypotheses about individual differences in contextual motivation on the 

choice of strategy to compensate for a recent native inconsistency in the environmental domain. 

Studies 1 and 2 aimed to define two broad categories for the strategies used to compensate for 

native inconsistencies in the environmental domain using exploratory and confirmatory factor 

analyses. We expected to distinguish cognitive restructuring strategies, which impede organismic 

integration but effectively minimize inconsistencies that do not conflict engender negative social 

evaluation reactions, from behaviour modification strategies that facilitate organismic integration 

and the reduction of dissonance. Study 3 tested the HABICE (see Figure 1) predictions about the 

role of autonomous and controlled motivation toward the environment on the choice of strategy 

to compensate for a native inconsistency in the environmental domain using multi-sample path 

analyses. We anticipated that autonomous motivation would predict the use of behaviour 

modification strategies to minimize the perceived inconsistency and to reduce dissonance, and 

the avoidance of cognitive restructuring strategies that might exacerbate the perceived 

inconsistency. Conversely, we expected that controlled motivation would predict the use of overt 

and effortful behaviour modification strategies to reduce dissonance, and the use of covert and 

relatively effortless cognitive restructuring strategies to minimize the inconsistency when 

dissonance is not aroused. 

Finally, the article titled The effects of inducing public and private awareness of 

environmental transgressions on motivation and intentions to revise global warming attitudes 

(Lavergne & Pelletier, 2015c) reports the results of the final experimental study. The study tested 

the HABICE (see Figure 1) predictions about the role of self-directed attention on inconsistency 

compensation processes. We used the hypocrisy paradigm to manipulate commitment to a pro-
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attitudinal advocacy in favour of global warming mitigation (private versus public) and 

awareness of recent greenhouse-gas emitting actions (no recall versus recall of three past 

transgressions). We predicted that inducing awareness of past transgressions would arouse 

psychological discomfort and engender stronger intentions to revise pro-environmental attitudes 

when there were barriers to pro-environmental behaviour change. Furthermore, we hypothesized 

that inducing awareness following a private attitude commitment—but not following a public 

attitude commitment—would facilitate the manifestation of individual differences in autonomous 

and controlled motivation toward the environment on intentions to revise pro-environmental 

attitudes. Specifically, we expected that, under these conditions, people with high levels of 

autonomous motivation and low levels of controlled motivation would report weaker intentions 

to revise their attitudes than would participants with other motivational profiles.   

Taken together, these studies tested the overarching hypothesis that inconsistency 

compensation processes guided by the autonomous motivational orientation alleviate the 

environmental belief-action gap and favour increased environmental sustainability, whereas 

those guided by the controlled and impersonal motivational orientations exacerbate the gap and 

favour continued environmental degradation.
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Abstract 

Despite having good intentions, everyone occasionally acts in ways contrary to his or her 

expressed beliefs, intentions, and goals in socially valued life domains that promote well-being, 

such as the environmental protection domain. However, we know relatively little about the 

motivational consequences of these spontaneous native attitude-behaviour inconsistencies. 

Combining cognitive dissonance theory, the action-based model, and self-determination theory, 

we explored the role of individual differences in dissonance arousal processes within samples of 

undergraduate students via 3 studies. Study 1 (N = 382) demonstrated that individual differences 

in distal global motivation affect the relative frequency of native inconsistencies across important 

life domains and the frequency of dissonance arousal relative to such inconsistencies. Studies 2 

(N = 282) and 3 (N = 202) showed that individual differences in contextual motivation toward 

the environment predict the relative frequency of counter-environmental actions, the magnitude 

of dissonance, and the quantity and quality of proximal motivation to compensate for native 

inconsistencies. Distal autonomous motivation disposed people to perceive counter-attitudinal 

actions as a threat to organismic integration, which motivated them to reduce the aroused 

dissonance by restoring self-integrity. Distal controlled motivation disposed people to perceive 

counter-attitudinal actions as a threat to behavioural contingencies, which motivated them to 

reduce the aroused dissonance to avoid the implied ego-invested self-threat. Finally, distal 

amotivation disposed people to be indifferent and to lack motives to compensate. Individual 

differences in distal motivation seem to clarify why inconsistencies are uncomfortable and 

motivate people to compensate for self-regulation failures.
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Why Are Attitude-Behaviour Inconsistencies Uncomfortable? Exploring Individual 

Differences in Dissonance Arousal Processes 

Despite having good intentions, everyone occasionally acts in ways contrary to his or 

her expressed beliefs, intentions, and goals in important life domains. The lack of consistency 

between attitudes and behaviour has been the focus of intense scrutiny in psychology (Glasman 

& Albarracín, 2006; Gross & Niman, 1975; Kim & Hunter, 1993). The fact that attitudes do not 

always translate into consistent actions implies that people are likely to encounter attitude-

behaviour inconsistencies in their daily lives. These inconsistencies can impede successful goal 

pursuit in life domains that have important implications for the well-being of self and society, 

such as health (Rhodes & Bruijn, 2013) and environmental protection (Kollmuss & Agyeman, 

2002). We know relatively little about the motivational consequences of attitude-behaviour 

inconsistencies encountered in day-to-day life. However, the motivational state induced by an 

attitude-behaviour inconsistency could have important implications for the use and choice of 

self-regulatory strategies to deal with the inconsistency, and for future success in goal pursuits.  

Cognitive Dissonance Theory 

Cognitive dissonance theory (CDT; Festinger, 1957) is particularly relevant to study the 

motivational states elicited by attitude-behaviour inconsistencies. According to CDT (Festinger, 

1957), holding two conflicting cognitions simultaneously arouses a state of psychological 

discomfort (PD) called dissonance that motivates individuals to reduce the dissonance by 

compensating for the inconsistency. The theory states that the quantity of motivation to 

compensate is directly proportional to the magnitude of aroused dissonance. In addition, CDT 

assumes that the magnitude of dissonance is directly proportional to the size of the dissonance 

ratio, which is the proportion of dissonant cognitions relative to the total number of relevant 
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dissonant and consonant cognitions weighted by their perceived importance (Festinger, 1957). In 

sum, CDT posits that the simultaneous accessibility of conflicting cognitions and the perceived 

importance of domain-relevant cognitions determine the quantity of motivation to compensate 

for an inconsistency.  

Research based on the induced compliance paradigm supports CDT. For example, 

having participants freely comply to write a counter-attitudinal statement that conflicts with an 

important attitude causes greater levels of self-reported PD (Elliot & Devine, 1994; Harmon-

Jones, 2000), physiological arousal (Croyle & Cooper, 1983; Elkin & Leippe, 1986), and attitude 

change (see Leippe & Eisenstadt, 2010 for a review). However, although CDT research supports 

the idea that conflicting cognitions arouse dissonance, it has failed to support the hypothesized 

direct relationship between dissonance arousal and reduction (Harmon-Jones, Amodio, & 

Harmon-Jones, 2009). In fact, the direction of attitude change following induced compliance 

tends to vary across studies (Leippe & Eisenstadt, 2010) and the correlation between dissonance-

induced PD and attitude change has proven unreliable (Harmon-Jones et al., 2009). Part of the 

reason for this gap in the literature is that CDT does not clearly elucidate why cognitive 

inconsistencies are uncomfortable (Proulx, Inzlicht, & Harmon-Jones, 2012).  

Understanding why cognitive inconsistencies are uncomfortable is crucial, because 

these reasons could have implications for the use and choice of inconsistency compensation 

strategies. Specifically, the reasons for the discomfort could clarify whether people will be 

motivated to compensate for inconsistencies by bringing their attitudes in line with the dissonant 

behaviour, or by bringing the dissonant behaviour in line with their attitudes (Festinger, 1957). 

Clearly, behaviour change strategies are desirable for reinforcing pro-social attitudes and 

behaviour in important domains. However, behavioural changes are more difficult to implement 



37 

 

 

and, therefore, require more effort than attitude change (Leippe & Eisenstadt, 1999). Fortunately, 

effort is not the only factor informing the choice of compensation strategy. Research suggests 

that there are appreciable individual differences in inconsistency compensation processes as a 

function of personal attributes, which suggests that these individual differences affect the 

processes involved in the arousal of dissonance.  

When participants have more than one option to reduce dissonance following induced 

compliance, individual differences seem to predict the use of different dissonance reduction 

strategies. Within this paradigm, participants usually have the option to change either the attitude 

directly responsible for the inconsistency, or a related attitude—for example, trivializing the 

perceived importance of the domain or rationalizing the compliance behaviour. Because 

rationalization requires more cognitive elaboration than trivialization and trivialization requires 

more cognitive elaboration than attitude change, researchers assume that the choice of strategy 

reflects the quantity of motivation to compensate (Leippe & Eisenstadt, 1999). Induced 

compliance fosters the use of more elaborate strategies among people who hold highly-important 

attitudes (Starzyk, Fabrigar, Soryal, & Fanning, 2009), give more attention to the covert (i.e., 

internal thoughts and feelings) versus the overt (i.e., how others perceive one’s behaviour) 

aspects of the self (Scheier & Carver, 1980), and prefer to be or to appear consistent (Michel & 

Fointiat, 2002). Furthermore, when important attitudes are salient prior to the compliance 

induction, some people seem motivated to tolerate the aroused dissonance rather than to change 

their attitudes (Simon, Greenberg, & Brehm, 1995; Starzyk et al., 2009). Presumably, individual 

differences that increase the cognitive accessibility of important attitudes and the importance of 

acting consistently foster greater motivation to compensate.  

However, because most CDT research relies on the use of dissonance induction 
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paradigms that confound the processes involved in the perception of inconsistencies and the 

arousal and the reduction of dissonance, it is unclear why individual differences relate to 

dissonance reduction (Devine, Tauer, Barron, Elliot, & Vance, 1999; Harmon-Jones et al., 2009). 

As suggested by the action-based model (Harmon-Jones et al., 2009), it seems plausible that 

individual differences in the reasons for discomfort following inconsistency result in 

qualitatively different motives to compensate, which may account for individual differences in 

the use of inconsistency compensation strategies.  

Action-Based Model of Dissonance 

The action-based model is a contemporary theory of cognitive dissonance proposed, in 

part, to resolve the controversy about the motivation driving dissonance effects (Harmon-Jones, 

1999). The model begins with the assumption that most cognitions automatically activate action 

tendencies, such as beliefs, knowledge, or goals that are useful for behavioural regulation. 

Dissonance is aroused when the action tendencies implied by one's behaviour conflict with the 

action tendencies implied by salient attitudes, because the inconsistency threatens effective 

action (Harmon-Jones et al., 2009). As a result, people are motivated to compensate for the 

inconsistency to satisfy action tendencies. For example, Harmon-Jones and colleagues (Harmon-

Jones & Harmon-Jones, 2002; Harmon-Jones, Harmon-Jones, Fearn, Sigelman, & Johnson, 

2008) found that inducing an action-oriented versus neutral mindset leads to greater spreading of 

alternatives to reduce postdecisional dissonance. Furthermore, individuals with higher levels of 

trait approach motivation exhibit greater postdecisional spreading of alternatives and 

compliance-induced attitude change (Harmon-Jones, Schmeichel, Inzlicht, & Harmon-Jones, 

2011).  

In other words, the action-based model distinguishes between the proximal motivation 
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driving compensation processes (i.e., dissonance) and the distal motivation guiding these 

processes (i.e., dominant action tendencies; Harmon-Jones, 1999). Like CDT, the model suggests 

that the magnitude of dissonance determines the quantity of proximal motivation to compensate, 

but adds that the dominant action tendencies determine the quality of this motivation. In addition, 

the action-based model claims that distal motivation influences all three components of 

dissonance processes, including the perception, arousal, and reduction of dissonance. 

Neuroscientific research supports this distinction, particularly the distinction between the conflict 

detection processes involved in dissonance arousal, which recruit the anterior cingulate cortex, 

and the subsequent planning processes involved in dissonance reduction, which recruit the left 

prefrontal cortex (see Harmon-Jones & Harmon-Jones, 2008 for a review). The distinction 

between the components of dissonance makes it possible to study individual differences in 

dissonance arousal processes using self-report methods (Harmon-Jones et al., 2009), which is 

particularly appealing to study the motivational consequences of native attitude-behaviour 

inconsistencies. Thus, accounting for the influence of distal motivation on dissonance processes 

should clarify why cognitive inconsistencies are uncomfortable and increase the predictive 

power of CDT (Harmon-Jones et al., 2009). In the present research, we propose that self-

determination theory (Deci & Ryan, 1985a, 2008) is complementary to the action-based model 

and, therefore, is well suited to operationalize individual differences in distal motivation.  

Self-Determination Theory 

Self-determination theory (SDT; Deci & Ryan, 1985a; 2008) is an organismic 

dialectical meta-theory of personality and motivation. The theory proposes that all humans have 

the innate tendency to seek opportunities to act authentically, master new challenges, and 

integrate new experiences within the self. The general causality orientations sub-theory of SDT 
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(Deci & Ryan, 1985b) describes individual differences in the manifestation of this innate 

tendency as a function of social factors that support or frustrate it. The theory proposes that the 

universal autonomous, controlled, and impersonal causality orientations embody distinct action 

tendencies that yield qualitatively different motives for action. In turn, the quality of motivation 

predicts the quality of behaviour and well-being (Deci & Ryan, 2008). 

General causality orientations. The autonomous causality orientation refers to the 

innate action tendency to facilitate organismic integration. This orientation disposes us interact 

with the social environment to satisfy the basic needs to feel autonomous, competent, and close 

to others, and to increase the coherence and consistence of our values, needs, goals, and other 

important self-structures (Ryan & Deci, 2004). The autonomous orientation is associated with 

greater ego development (i.e., organismic unity and authentic functioning) and promotes self-

determined behaviour, which refers to behaviour that has an internal perceived locus of causality 

(Deci & Ryan, 1985b). In fact, the autonomous orientation is characterized by a general tendency 

to regulate behaviour because the behaviour is personally important, integrated within the self, 

and inherently satisfying (Sharp, Pelletier, Blanchard, & Séguin-Lévesque, 2003), which are 

regulatory strategies that characterize autonomous motivation. In turn, autonomous motivation 

for activities in general is associated with greater perceived need satisfaction and well-being, and 

with indicators of self-determined behaviour (e.g., Mask & Blanchard, 2011; Mata et al., 2009; 

O’Connor & Vallerand, 1994; Pelletier & Dion, 2007; Pelletier, Dion, Slovinec-D’Angelo, & 

Reid, 2004; Sharp et al., 2003; Sheldon, Ryan, & Reis, 1996). Individual differences in the 

manifestation of the autonomous causality orientation produce corresponding differences in 

levels of autonomous motivation (Vallerand, 1997).  

However, because we all encounter controlling social factors that pressure us to think, 
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feel, or behave in certain ways, we also acquire the action tendency to orient toward and interact 

with the social environment to obtain desirable outcomes or to avoid undesirable outcomes (Deci 

& Ryan, 1985b). The controlled orientation disposes people to regulate behaviour relative to the 

social contingencies it affords, such as monetary gains or losses and the positive or negative 

conditional regard of others, in order to uphold ego-invested self-structures (e.g., self-worth 

contingent on the approval of others; Ryan & Deci, 2004). This orientation is not associated with 

ego development and promotes non self-determined behaviour, particularly behaviour that has an 

external locus of causality (Deci & Ryan, 1985b). In line with this assumption, the controlled 

causality orientation is associated with the general tendency to regulate behaviour because of 

external or internal pressures to act a certain way, or for no specific reason (Sharp et al., 2003), 

which is a regulatory pattern associated with controlled motivation. Controlled motivation for 

activities in general is associated with less perceived need satisfaction and well-being, and with 

indicators of non self-determined behaviour (e.g., Mask & Blanchard, 2011; O’Connor & 

Vallerand, 1994; Pelletier & Dion, 2007; Pelletier et al., 2004; Sharp et al., 2003). Individual 

differences in the manifestation of the controlled causality orientation brings about 

corresponding differences in levels of controlled motivation (Vallerand, 1997). 

Finally, when we encounter amotivating social factors that make us feel ineffective at 

regulating our behaviour to obtain desired outcomes, we acquire the impersonal orientation, 

which disposes us to feel as though we have no control over our behaviour or our lives (Deci & 

Ryan, 1985b). The impersonal orientation does not dispose people to regulate behaviour to 

satisfy specific needs or wants. Consequently, this orientation is associated with less ego 

development and promotes non self-determined behaviour, particularly behaviour that lacks a 

clear locus of causality (Deci & Ryan, 1985b). Like the control orientation, the impersonal 
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orientation is associated with the general tendency to regulate behaviour because of external and 

internal pressures, or for no specific reason. However, the impersonal orientation is also 

associated with the tendency not to regulate behaviour for self-determined or autonomous 

reasons, which is a regulatory pattern characteristic of amotivation (Sharp et al., 2003). In turn, 

amotivation or the tendency to lack clear motives for activities in general is associated with 

maladaptive outcomes (Deci & Ryan, 1985b; Sharp et al., 2003). Individual differences in the 

manifestation of the impersonal causality orientation should produce corresponding differences 

in levels of amotivation (Vallerand, 1997). 

These findings imply that one way to quantify distal motives for effective and 

unconflicted action is to use multi-dimensional perceived locus of causality scales to measure 

individual differences in the motivational manifestation of the three causality orientations. Multi-

dimensional motivation scales, which adhere to the organismic integration sub-theory of SDT, 

are reliable, valid, and measure motivation at different hierarchical levels of generality (see 

Vallerand, 1997 for a review). This latter property is particularly useful to test the action-based 

model because it allows us to apply the hierarchical model of intrinsic and extrinsic motivation 

(Vallerand, 1997) to make predictions about the top-down effects of motivation at higher levels 

of generality on motivation at lower levels of generality.  

Hierarchical model of extrinsic and intrinsic motivation. According to the 

hierarchical model of intrinsic and extrinsic motivation (Vallerand, 1997), individual differences 

in the manifestation of the three causality orientations in general and within specific life domains 

produce differences in motivation at the global and contextual levels of generality, respectively. 

Research by Vallerand and colleagues shows that motivation is relatively stable over time, but 

also fluctuates due to reciprocal effects with motivation at other levels of generality (Blanchard, 
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Mask, Vallerand, de la Sablonnière, & Provencher, 2007; Guay, Mageau, and Vallerand; 2003; 

Lavigne, Hauw, Vallerand, Brunel, Blanchard, Cadorette, & Angot, 2009; Lavigne & Vallerand, 

2010). Furthermore, motivation at a given level of generality relates more strongly to outcomes 

(e.g., psychological distress) at that level of generality (Julien, Guay, Senécal, & Poitras, 2009). 

Therefore, dissonance perception and arousal processes in response to native inconsistencies 

across important life domains should be associated with individual differences in global 

motivation, whereas those in response to native inconsistencies within a specific life domain 

should be associated with individual differences in contextual motivation. 

Global motivation. At the global level of abstraction, motivation describes general 

dispositions for behavioural regulation across life domains (Vallerand, 1997). In other words, 

global motivation reflects the manifestation of causality orientations for activities in general. 

Therefore, global motivational orientations should guide the personality processes involved in 

the perception of cognitive inconsistencies and the arousal of dissonance across life domains. 

This assumption seems supported by research showing that individual differences in the 

manifestation of the autonomous, controlled, and impersonal causality orientations are associated 

with differences in self-directed attention and in the processing of self-threatening information. 

The autonomous motivational orientation fosters chronic awareness of the covert or 

internal aspects of the self (i.e., authentic self-structures) to facilitate integrative processes (Ryan 

& Deci, 2004). This orientation is associated with greater state and trait mindfulness (Brown & 

Ryan, 2003; Lévesque & Brown, 2007), and with greater private self-consciousness, but not with 

public self-consciousness or with social anxiety (Deci & Ryan, 1985b; Deponte, 2004). In 

addition, the autonomous orientation promotes the deliberate and objective processing of self-

threatening information for the purposes of monitoring and maintaining the integrity of authentic 
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self-structures (Hodgins & Knee, 2002). When the autonomy orientation is dominant, people 

tend to exhibit dampened cardiovascular threat responses to psychological stressors (Hodgins et 

al., 2010), decreased cognitive defensiveness (Hodgins, Yacko, and Gottlieb, 2006; Knee & 

Zuckerman, 1996; 1998), and both increased use of adaptive and decreased use of maladaptive 

coping strategies (Weinstein & Hodgins, 2009; Amiot, Blanchard, & Gaudreau, 2008). These 

results imply that global autonomous motivation should be associated with infrequent native 

inconsistencies across life domains and should dampen dissonance arousal in response to these 

inconsistencies to facilitate an adaptive response that promotes organismic integration (Hodgins 

& Knee, 2002). 

The controlled motivational orientation fosters chronic awareness of how others 

perceive the overt or external aspects of the self (e.g., expressive behaviour, actions) to facilitate 

desirable instrumental outcomes (Ryan & Deci, 2004). This motivation is reliably associated 

with greater public self-consciousness (Deponte, 2004). Some research shows controlled 

motivation is also associated with greater private self-consciousness (Deci & Ryan, 1985b), 

presumably because it disposes people to attend to private feelings of pressure or tension (Deci 

& Ryan, 1985a). The controlled orientation also promotes the reluctant and defensive processing 

of self-threatening information to avoid threats to ego-invested self-structures (Hodgins & Knee, 

2002). When the controlled orientation is dominant, people tend to exhibit heightened 

cardiovascular threat responses to psychological stressors (Hodgins et al., 2010), greater 

cognitive defensiveness (Hodgins et al., 2006; Knee & Zuckerman, 1996; 1998), and increased 

use of maladaptive—and decreased use of adaptive—coping strategies (Weinstein & Hodgins, 

2009; Amiot et al., 2008). These findings suggest that global controlled motivation should be 

associated with frequent native inconsistencies across important life domains and should 
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facilitate dissonance arousal in response to these inconsistencies to energize a defensive response 

to avoid the perceived self-threat (Hodgins, 2008). 

The impersonal orientation, which does not embody action tendencies, disposes people 

to feel overwhelmed when they attend to self-structures because they feel they lack the resources 

necessary to effect changes in their behaviour or their environment. Amotivation has been 

associated to some extent with greater private and public self-consciousness; however, its 

positive relationship with levels of trait social anxiety is far more important (Deci & Ryan, 

1985b). Presumably, when people feel unable to deal with the demands of the situation, the 

impersonal orientation disposes people to attend to private feelings of helplessness and anxiety 

elicited by the potentially negative evaluative reactions of others (Deci & Ryan, 1985a). The 

impersonal orientation is also associated with greater self-derogation and depression, and lower 

self-esteem (Deci & Ryan, 1985b). This orientation also disposes people to exhibit the most 

defensive responding (Hodgins et al., 2006); however, it should not dispose people to perceive a 

self-threat when they engage in counter-attitudinal behaviour because such behaviour does not 

conflict with specific action tendencies (Deci & Ryan, 1985b). Therefore, global amotivation 

should be associated with very frequent native inconsistencies across life domains but should 

inhibit dissonance arousal and foster indifference in response to these inconsistencies because 

they are not self-relevant.  

Contextual motivation and proximal motivation to compensate. At the contextual level 

of abstraction, motivation represents individual differences in the manifestation of causality 

orientations in a given life domain (Vallerand, 1997). Because contextual motivational 

orientations are subject to top-down effects from corresponding global motivational orientations, 

they should show similar effects on dissonance processes as their global counterparts. However, 
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motivational orientations at the contextual level should be better predictors of dissonance 

processes in that domain, because they reflect the domain’s perceived self-relevance. 

Furthermore, contextual motivation exerts top-down effects on motivation for a particular 

activity at a particular time; therefore, it should be associated with differences in the quantity and 

quality of proximal motivation to compensate for a native inconsistency. In other words, 

contextual motivation corresponds to individual differences in motives for effective and 

unconflicted action in a given life domain and should govern dissonance perception and arousal 

processes in that domain. 

Autonomous motivation. Contextual autonomous motivation disposes people to regulate 

their actions because the behaviour is important and integral to the self or because the initiation 

and mastery of behaviour in that domain is inherently satisfying (Deci & Ryan, 2008; Vallerand, 

1997). Thus, high levels of contextual autonomous motivation indicate that behaviour in that 

domain or the domain itself is self-relevant, and promote authentic regulation.  For example, 

contextual autonomous motivation toward the environment, which corresponds to an internal 

perceived locus of causality for pro-environmental behaviour, is reliably associated with strong 

and stable favourable attitudes toward environmental protection, greater perceived competence 

in the environmental domain, and frequent pro-environmental behaviour (Green-Demers, 

Pelletier, & Ménard, 1997; Lavergne, Sharp, Pelletier, & Holtby, 2010; Pelletier, Green-Demers, 

& Béland, 1997; Pelletier, Tuson, Green-Demers, Noels, & Beaton, 1998). Therefore, contextual 

autonomous motivation, like global autonomous motivation, should dispose people to encounter 

infrequent native inconsistencies in the corresponding life domain. However, when pro-

environmental attitudes and behaviours are self-relevant, native inconsistencies should represent 

a threat to organismic integration and lead to dissonance arousal.  
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Individual differences in contextual autonomous motivation should also affect the 

quantity and quality of the proximal motivation to compensate, because they reflect the degree of 

integration of contextual cognitions (e.g., beliefs, attitudes, goals) within authentic self-

structures. Specifically, a conflict between authentic self-structures and counter-attitudinal 

actions should elicit a greater proportion of important cognitions that are coherent with the self-

relevant attitude than important cognitions that are coherent with the counter-attitudinal action. 

Therefore, contextual autonomous motivation should dispose people to experience dissonance 

arousal and motivate them to compensate whenever they become aware of their own counter-

attitudinal actions. However, the autonomous orientation should dispose people to shift their 

attention away from the threat and toward ways to convert the threat into an opportunity to 

facilitate organismic integration (Hodgins, 2008). In other words, contextual autonomous 

motivation should motivate people to minimize native inconsistencies to reduce dissonance and 

to restore the integrity of self-structures.  

Controlled motivation. By contrast, contextual controlled motivation disposes people to 

regulate behaviour contingently to facilitate the instrumental outcomes (e.g., financial gains or 

praise, or the avoidance of criticism or guilt) that uphold ego-invested self-structures (Hodgins, 

2008; Vallerand, 1997). As a result, high levels of contextual controlled motivation are indicative 

of the instrumental value of behaviour in that domain, and promote contingent regulation. For 

example, contextual controlled motivation toward the environment, which corresponds to an 

external perceived locus of causality for pro-environmental behaviour, is not reliably associated 

with pro-environmental attitudes, with perceived competence in the environmental domain, or 

with indicators of pro-environmental behavioural engagement (Green-Demers et al., 1997; 

Lavergne et al., 2010; Pelletier et al., 1997, 1998). Contextual controlled motivation, like global 
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controlled motivation, should dispose people to encounter frequent native inconsistencies in the 

corresponding life domain and to perceive these inconsistencies as a potential threat to the 

behavioural contingencies (e.g., positive social evaluative reactions) that support ego-invested 

self-structures. 

However, individual differences in contextual controlled motivation should have 

different effects on the magnitude of dissonance and the quantity and quality of proximal 

motivation to compensate across situations, depending on whether or not perceived 

inconsistencies threaten instrumental outcomes. Instrumental outcomes that support ego-invested 

self-structures, such as monetary rewards or praise, are contingent on the social evaluative 

reactions of others (Assor, Roth, & Deci, 2004; Crocker & Knight, 2005). Therefore, counter-

attitudinal actions that violate social norms or expectations and that are public (i.e., may be seen 

by important others) should represent a potential threat to instrumental outcomes when the 

control orientation is dominant. Under these conditions, the importance of cognitions that are 

coherent with the violated social norm should outweigh the importance of cognitions that are 

coherent with the counter-normative action. The resulting dissonance ratio should be large and 

arouse dissonance, which should motivate people to compensate for the inconsistency in order to 

reduce the aroused dissonance. Conversely, when counter-normative actions are private and the 

control orientation is dominant, the importance of cognitions that are coherent with the counter-

normative action should outweigh the importance of cognitions that are coherent with the 

violated social norm. The resulting dissonance ratio should be too small to arouse dissonance and 

should not motivate people to compensate. In other words, when native inconsistencies are 

private, a dominant control orientation may dispose people to use justification strategies that 

allow for violations of self-endorsed goals (De Witt Huberts, Evers, & De Ridder, 2014). In sum, 
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contextual controlled motivation should facilitate dissonance arousal only when counter-

attitudinal actions threaten instrumental outcomes (e.g., engender negative social evaluative 

reactions) and should motivate people to compensate to reduce dissonance and to protect ego-

invested self-structures. 

Amotivation. Contextual amotivation does not dispose people to regulate behaviour 

because the behaviour or the behavioural domain does not satisfy specific needs or wants 

(Vallerand, 1997). Thus, high levels of contextual amotivation indicate that behaviour in that 

domain or the domain itself is not self-relevant, and do not promote behavioural regulation. For 

example, amotivation toward the environment, which corresponds to an impersonal locus of 

causality for pro-environmental behaviour, is associated with very weak favourable attitudes 

toward the environment, less perceived competence in the environmental domain, and infrequent 

self-reported pro-environmental behaviour (Pelletier et al., 1997; 1998; Pelletier, Dion, Tuson, & 

Green-Demers, 1999). Therefore, contextual amotivation, like global amotivation, should 

dispose people to encounter frequent native inconsistencies in the corresponding life domain but 

these inconsistencies should not arouse dissonance or motivate people to compensate. 

Present Research 

The goal of this research was to investigate the role of distal motives for effective and 

unconflicted action on dissonance perception and arousal processes triggered by spontaneously 

arising native attitude-behaviour inconsistencies. The research consisted of three studies. The 

objective of Study 1 was to test hypotheses about the role of global motivational orientations on 

the incidence of native inconsistencies across important life domains and the frequency of 

dissonance arousal relative to such inconsistencies. We hypothesized that: (1a) global 

autonomous motivation would favour infrequent native inconsistencies and infrequent 
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dissonance arousal, (1b) global controlled motivation would favour frequent native 

inconsistencies and frequent dissonance arousal, and (1c) global amotivation would favour 

frequent native inconsistencies but indifference regarding those inconsistencies.  

The objective of Study 2 was to test hypotheses about the relative frequency of native 

inconsistencies and the arousal of dissonance in a specific life domain as a function of individual 

differences in distal contextual motivational orientations using path analyses. We hypothesized 

that: (2a) contextual autonomous motivation would favour infrequent native inconsistencies and 

lead to dissonance arousal when inconsistencies arise, (2b) contextual controlled motivation 

would favour frequent native inconsistencies and lead to dissonance arousal when 

inconsistencies arise, and (2c) contextual amotivation would favour frequent native 

inconsistencies but would not lead to dissonance arousal when inconsistencies arise.  

The objective of Study 3 was to test hypotheses regarding individual differences in the 

quantity and quality of motivation to compensate for an inconsistency as a function of contextual 

motivational orientations using correlation and path analyses. We hypothesized that: (3a) 

contextual autonomous motivation would predict proximal motives to reduce dissonance and to 

restore the integrity of authentic self-structures, (3b) contextual controlled motivation would 

engender proximal motives to reduce dissonance and to protect ego-invested self-structures from 

social threats, and (3c) contextual amotivation would relate to a lack of proximal motivation to 

compensate. Studies 2 and 3 also compared predictions based on the action-based model and 

SDT with those based on CDT to test the assumption that accounting for distal motives for 

effective and unconflicted action increases the predictive power of CDT. 

General Method 

Undergraduate students enrolled with the integrated system of participation in research 
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(ISPR) participated in the three studies. The ISPR is a system used to recruit participants enrolled 

in introductory psychology courses to participate in research studies. In exchange for their 

participation, students receive research credits that count as bonus points toward their final grade 

(up to a maximum of 4%). ISPR samples typically report a mean age of 19.5 years (SD = 4.0) 

and about three-quarters are female (73%). The majority of participants report English (60%) and 

about a quarter report French (23%) as their first language. The remaining participants (17%) 

reported another first language. About 15% of students registered with the ISPR are in a 

psychology program. The remaining students are in programs offered by the faculties of social 

sciences (16%), health sciences (24%), sciences (18%), arts (8%), or other faculties (20%; 

“Demographics of the research participants,” n.d.). Approximately 3,500 students per year enrol 

with the ISPR (Anderson, 2013). 

Study 1 

The first study sought to test hypotheses about the global motivational processes that 

facilitate dissonance arousal across four life domains, including obesity prevention (i.e., body 

weight management), financial independence (i.e., economic prosperity), racial acceptance, and 

environmental protection. In agreement with the proposed hypotheses, global autonomous 

motivation should favour infrequent native inconsistencies due, in part, to chronic awareness of 

the covert or internal aspects of the self (i.e., private self-consciousness). It should also lead to 

infrequent dissonance arousal when such inconsistencies arise to promote an adaptive response 

that facilitates organismic integration (Hypothesis 1a). Global controlled motivation should 

favour relatively frequent native inconsistencies due, in part, to chronic awareness of the overt or 

external aspects of the self (i.e., public self-consciousness), and frequent dissonance arousal 

when such inconsistencies arise to energize compensatory efforts that facilitate desired outcomes 
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(Hypothesis 1b). Finally, global amotivation should be associated with frequent self-inconsistent 

actions, but with indifference when such inconsistencies arise (Hypothesis 1c). 

Method 

Participants. In total, 599 completed the survey. However, 217 participants (36.2%) 

provided incomplete data or responded 'N/A' to at least one item of the Frequency of Behavioural 

Inconsistencies scale (see below) indicating that some of the life domains under study were not 

personally important. We excluded these participants from analyses because we did not consider 

them to be part of the target population.1 The effective sample size (N = 382) was well in excess 

of the sample size (N = 73) necessary to achieve 80% power to detect small effects (r2 ≥ .10) via 

two-tailed correlation analyses (Faul, 2013). The mean age of the sample was 20.1 years (range: 

17 – 46 years); two participants (0.5%) declined to report their age. The majority of the sample 

was female (n = 266; 69.6%); one participant (0.3%) declined to report his or her gender. There 

were 168 participants who reported English (44.0%), 128 participants who reported French 

(33.5%), and 75 participants who reported another language (19.6%) as their first language 

learned; 11 participants (2.9%) declined to answer. 

Procedure. Participants completed an online survey via the ISPR. We embedded the 

instruments used for the present study within the mass prescreening survey, which featured 

several psychological measurement instruments used by various researchers to select participants 

for research studies. Students provided informed consent before completing the online survey 

and received one research credit for their participation. We administered the measurement scales 

in English and French (participants saw both versions of the scale items side-by-side) in the 

following order: 

Global Motivation scale. An 18-item version of the Global Motivation scale (Pelletier 



53 

 

 

& Dion, 2007; Sharp et al., 2003) assessed individual differences in global motivational 

orientations. The scale features six subscales of three items that assess the motivational sub-types 

defined by SDT (Deci & Ryan, 2008). Participants were asked to indicate the extent to which 

each item corresponded to their own motives for performing daily activities using a 7–point 

Likert scale (1 does not correspond at all, 7 corresponds exactly). The items measured intrinsic 

regulation (e.g., “because I like making interesting discoveries”), integration (e.g., “because by 

doing them I am fully expressing my deepest values”), identification (e.g., “in order to help 

myself become the person I aim to be”), introjection (e.g., “because otherwise I would feel guilty 

for not doing them”), external regulation (e.g., “in order to attain prestige”), and non-regulation 

(amotivation; e.g., “although it does not make a difference whether I do them or not”). We 

computed mean composite scores of autonomous motivation (i.e. intrinsic, integration, and 

identification subscales), controlled motivation (i.e., introjection and external regulation 

subscales), and amotivation (i.e., non-regulation subscale). A series of empirical studies support 

the reliability and validity of the Global Motivation scale on samples of Canadians and 

Americans (Sharp et al., 2003). Specifically, the results showed that the six subscales are reliable 

and form distinct factors, are internally consistent, and demonstrate a simplex pattern of 

correlations that supports the self-determination continuum. Furthermore, the results supported 

the construct validity of the scale relative to motivational antecedents (e.g., need satisfaction) and 

outcomes (e.g., well-being) hypothesized by SDT, and the scale’s test-retest reliability over a 6-

week period. 

Revised Self-Consciousness scale. The Revised Self-Consciousness scale (Scheier & 

Carver, 1985) measured trait levels of private self-consciousness, which refers to self-focused 

attention directed at the covert aspects of the self, such as thoughts, feelings, and aspirations (9 
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items; e.g., “I’m always trying to figure myself out.”). The scale also measured trait levels of 

public self-consciousness, which refers to concerns with how others perceive the overt aspects of 

the self, such as behaviour, mannerisms, and appearance (7 items; e.g., “I usually worry about 

making a good impression.”). We did not include the social anxiety subscale (6 items). Items 

were measured on a 4-point Likert scale ranging from 0 (not like me at all) to 3 (a lot like me). 

Scheier and Carver (1985) have demonstrated that the Revised Self-Consciousness scale 

developed using an American sample of college students has a similar factor structure and 

comparable psychometric properties to the original scale (Fenigstein, Scheier, & Buss, 1975). 

Furthermore, Scheier and Carver found the subscales to be internally consistent and to produce 

reliable scores at test and at retest 4 weeks later.  

Frequency of Behavioural Inconsistencies scale (General Appendix A). We developed 

a four-item scale to assess the frequency of attitude-behaviour inconsistencies across life 

domains in day-to-day life. Participants responded to the following four scenarios describing 

attitude-behaviour inconsistencies in different life domains:  

“Many people value and wish to achieve/maintain [a specific body weight/ economic prosperity/ 

racial tolerance/ an environmentally sustainable lifestyle], however, they sometimes act in ways 

that are inconsistent with these values and goals (e.g., [wanting to lose weight but skipping a 

workout or eating too many sweets/ wanting to set money aside but splurging on expensive 

things or unplanned expenses/ wanting to be tolerant of people of different races but laughing at 

a racially discriminating joke/ wanting to reduce their greenhouse gas emissions but taking their 

car when they could have walked, biked, or taken public transit]). In everyday life, how often do 

you detect inconsistencies between your personal attitudes, beliefs, and goals about your [body 

weight/ economic prosperity/ racial tolerance/ environmental sustainability] and your actions?”  

Participants could indicate the domain was not personally important by selecting the “N/A” 



55 

 

 

response option, or respond to the scenarios on a 7-point Likert scale (1 never, 7 often).  

Frequency of Negative Affect scale (General Appendix B). We assessed the frequency 

of experiencing negative affect following the perception of native attitude-behaviour 

inconsistencies using a 5-item scale. Participants answered the question: “Generally, when you 

detect an inconsistency between your personal values or goals and your actual behaviours, how 

often do you feel _________?” The items consisted of four negative emotions (i.e., “guilty,” 

“insincere,” “hypocritical,” and “bad about yourself”), and indifference (i.e., “no different than 

usual”). Participants responded on a 7-point Likert scale (1 never to 7 always). 

Results 

We conducted all analyses in SPSS (2012). We recoded extreme scores of autonomous 

motivation, amotivation, and public self-consciousness that produced large standardized scores 

(z > 3.29, p < .001) disconnected from the other z-scores in the distribution to minimize the 

impact of outliers on the mean (Tabachnick & Fidell, 2006). Raw scores corresponding to the 

four negative emotions of the Frequency of Negative Affect scale were internally consistent (α 

= .82); therefore, a mean composite score was computed and analyzed. Descriptive statistics of 

the study variables are in Table 1. Independent samples t-tests and one-way analyses of variance 

(ANOVA) revealed no gender and language differences on the set of study variables (α = .001). 

On average, participants reported that they sometimes become aware of inconsistencies between 

their attitudes and behaviour in important life domains and that these types of inconsistencies 

sometimes arouse negative affect.  

To test our hypotheses, we computed two-tailed Pearson correlation coefficients 

between all pairs of index variables (Variables 1 through 6) and Spearman Rho correlation 

coefficients between all other pairs of variables (presented in Table 2). Because only three 
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participants (0.8%) had one or two missing values, we used listwise deletion. As expected, 

autonomous motivation was associated with greater private self-consciousness and infrequent 

native inconsistencies in the body weight management, economic prosperity, and racial tolerance 

domains. Controlled motivation was associated with greater private and public self-

consciousness, though the correlation with public self-consciousness was larger. Amotivation 

was also associated with greater public self-consciousness. In addition, controlled motivation and 

amotivation were associated with frequent negative affect and frequent behavioural 

inconsistencies in the body weight management and environmental protection domains, in 

agreement with our hypotheses.  

We also computed two-tailed partial correlations between the trait variables (Variables 1 

through 5) and all other variables (Variables 6 through 11), controlling for the four other trait 

variables (see Table 2). A pattern more consistent with our hypotheses emerged based on partial 

correlations. As expected, autonomous motivation was associated with somewhat infrequent 

negative affect but not with indifference, and with infrequent inconsistencies in all life domains 

except the environmental protection domain. Controlled motivation was associated with frequent 

negative affect and with somewhat infrequent indifference, and with somewhat frequent 

inconsistencies in the body weight management. Amotivation was associated with somewhat 

frequent indifference but not with negative affect, and with somewhat frequent inconsistencies in 

the environmental domain. Finally, public self-consciousness was associated with somewhat 

frequent negative affect. 

Discussion 

The observed pattern of partial correlations suggests that global autonomous motivation 

dampened dissonance arousal, global controlled motivation facilitated dissonance arousal, and 
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global amotivation inhibited dissonance arousal in response to native inconsistencies across 

important life domains, which supports Hypotheses 1a through 1c. However, the effects of 

motivation on the frequency of behavioural inconsistencies across life domains were not fully 

consistent with our hypotheses and the magnitude of the correlations was small (r2 ≤ .08). 

Furthermore, we assumed that the four domains were personally important if participants 

provided responses to the Frequency of Behavioural Inconsistencies scale, but we did not 

actually measure levels of perceived importance. Therefore, the objective of Study 2 was to 

assess dissonance arousal processes relative to a single recent native inconsistency. We adopted 

this approach to test the hypothesized influence of individual differences in domain importance 

and in contextual motivation on dissonance arousal, which should be better predictors of 

dissonance processes in a given life domain. 

Study 2 

Study 2 focused on a specific life domain in order to address the limitations of Study 1 

and to test Hypotheses 2a through 2c about the role of contextual motivational orientations on 

dissonance arousal processes. We assumed that focusing on a single life domain would also 

facilitate the comparison of the antecedents of dissonance arousal proposed by CDT with those 

proposed by the action-based model. CDT posits that dissonance arousal is subject to individual 

differences that affect the domain’s perceived importance and the simultaneous accessibility of 

conflicting cognitions (Festinger, 1957; McGregor, Newby-Clark, & Zanna, 1999)—for 

example, differences in levels of private and public self-consciousness (Fenigstein et al., 1975; 

Scheier & Carver, 1985). By contrast, the action-based model (Harmon-Jones et al., 2009) claims 

that dissonance arousal processes are due to individual differences in dominant action 

tendencies, which we operationalized as individual differences in the perceived locus of causality 
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of pro-environmental behaviour measured via the Motivation Toward the Environment scale 

(Pelletier et al., 1998). We chose to focus on the environmental protection domain because native 

inconsistencies in this domain contribute to the ‘environmental belief-action gap’ and undermine 

environmental sustainability efforts (Kollmuss & Agyeman, 2002). Therefore, society has much 

to gain from understanding the motivational processes underlying inconsistency compensation in 

the environmental domain.  

Method 

Participants. Undergraduate students registered with the ISPR who completed the mass 

prescreening survey in exchange for one research credit could sign up for the present study titled 

“Why do you act the way you do?” Participants received an additional research credit for their 

participation in the study. In total, 339 consented to participate in the study. However, 57 

participants (16.8%) either did not provide a response, recalled a pro-environmental action, 

responded “N/A,” or entered a nonsensical string of numbers and letters for the Recall a Recent 

Behavioural Inconsistency scale (see below for a description of the scale). These 57 participants 

were excluded from analyses.2 The effective sample size (N = 282) was well in excess of the 50 

to 200 cases recommended to obtain unbiased parameter estimates and fit indices for single-

indicator path models (Iacobucci, 2010; Jackson, 2003). The mean age of the sample was 19.1 

years (range: 17 – 36 years); five participants (1.8%) declined to report their age. The majority of 

the sample was female (n = 220; 78.0%). Two participants (0.7%) did not report their gender. In 

terms of first language learned, 148 participants (52.4%) reported English, 84 participants 

(29.8%) reported French, and 46 participants (16.3%) reported another language; four 

participants (1.4%) declined to answer.   

Procedure. Participants completed the Global Motivation scale (see Study 1 for a 
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description of the scale) and the Motivation Toward the Environment scale prior to participating 

in the study as part of the ISPR mass prescreening survey. We administered the remaining scales 

including the Revised Self-Consciousness scale (see Study 1 for a description of the scale) via 

LimeSurvey (Schmitz, 2012). Participants provided written informed consent (General Appendix 

C) before completing the surveys. Each page of the questionnaire bore the instructions “There 

are no right or wrong answers to these questions. Please answer as HONESTLY as possible.” 

Participants completed the scales in the following order (the English and French versions of the 

scale items were presented side-by-side). 

Motivation Toward the Environment scale. The Motivation Toward the Environment 

scale (Pelletier et al., 1998) consists of 24 items that answer the question “Why are you doing 

things for the environment?” The items form six subscales of four items corresponding to the 

regulation styles proposed by SDT: intrinsic regulation (e.g., “For the pleasure I experience when 

I find new ways to improve the quality of the environment.”), integration (e.g., “Because taking 

care of the environment is an integral part of my life.”), identification (e.g., “Because it is a 

reasonable thing to do to help the environment.”), introjection (e.g., “Because I would feel guilty 

if I didn't.”), external regulation (e.g., “For the recognition I get from others.”), and non-

regulation (amotivation; e.g., “I don't really know; I can't see what I'm getting out of it.”). 

Participants responded on a 7-point Likert scale (1 does not correspond at all, 7 corresponds 

exactly). We computed mean composite scores of autonomous motivation (i.e., intrinsic, 

integration, and identification subscales), controlled motivation (i.e., introjection and external 

regulation subscales), and amotivation (i.e., non-regulation subscale). Confirmatory factor 

analyses support the factorial structure of the scale, and the subscales show satisfactory levels of 

internal consistency and a simplex pattern of correlations that supports the self-determination 
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continuum (Pelletier et al., 1998). In addition, the scale demonstrates satisfactory test-retest 

reliability over multiple time points measured at 3- to 5-week intervals, and adequate construct 

validity when correlated with related psychological and environmental constructs (Pelletier et al., 

1998; Villacorta, Koestner, & Lekes, 2003). The scale also shows acceptable convergent validity 

relative to peer reports of environmental self-regulation and discriminant validity relative to self-

reports of behavioural regulation in the academic and political domains (Villacorta et al., 2003). 

Pro-Environmental Attitude Strength scale (General Appendix D). A scale similar to 

attitude strength scales used in previous research (Brannon, Tagler, & Eagly, 2007; Krosnick, 

Boninger, Chuang, Berent, & Carnot, 1993; Pomerantz, Chaiken, & Tordesillas, 1995) was 

developed to measure the strength of favourable attitudes toward environmental protection. 

Among other things, these types of scales assess domain importance and attitudinal resistance to 

change, two dimensions assumed to influence dissonance processes (Festinger, 1957). Two items 

assessed pro-environmental attitude position relative to the statements: (a) “human activities 

have a harmful impact on the environment” and (b) “humans need to take action to reduce their 

harmful impact on the environment.” Participants responded on a 7-point Likert scale (1 do not 

agree, 7 completely agree). Six additional items measured other aspects of attitude strength; 

specifically, the amount of knowledge about environmental issues, the personal importance of 

environmental issues, the attitude’s centrality relative to one’s self-concept, the attitude’s 

representativeness of values, the attitude’s certainty, and the likelihood of changing the attitude 

(reverse-coded). Participants responded to these items on a 7-point Likert scale (1 not at all, 7 

very much).  Attitude strength is a multidimensional construct that is reliably associated with 

stronger intentions to act consistently with the measured attitude (Krosnick et al., 1993; 

Pomerantz et al., 1995). Taken together, the items seem internally consistent and useful to 
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predict behaviour (Brannon et al., 2007). Therefore, we computed a composite score of pro-

environmental attitude strength by taking the mean of the eight items. 

Frequency of Behavioural Inconsistencies in the Environmental Domain scale 

(General Appendix E). We assessed the frequency of behavioural inconsistencies in the 

environmental domain using a four-item scale. Participants responded to four items completing 

the statement: “How often do you become aware of inconsistencies or contradictions between 

your personal attitudes, beliefs, and goals about _____________ and your actual day-to-day 

activities (either immediately or shortly after the inconsistency has taken place)?” Responses 

were provided on a 7-point Likert scale (1 never, 7 often). The specific attitudinal domains were 

the reduction of greenhouse gas emissions (GHG), waste reduction, water conservation, and 

environmental sustainability in general. Participants read examples of inconsistencies for each of 

the targeted domains. We computed a mean composite score of frequency of environmental 

attitude-behaviour inconsistencies by taking the mean of the four items.  

Recall of a Recent Behavioural Inconsistency scale (General Appendix F). Next, we 

administered a scale that asked participants to recall and describe a recent behavioural 

inconsistency or transgression in the environmental domain. Specifically, participants provided 

an open-ended answer to the following instructions: “Thinking about all of your activities and 

actions over the past month, please describe an action you did that was inconsistent or 

contradictory with your environmental beliefs and attitudes.”  We asked participants to keep the 

recalled transgression in mind when answering the rest of the questionnaire. Only participants 

who recalled a recent transgression completed the Psychological Discomfort scale. 

Psychological Discomfort scale (General Appendix G). Participants reported how they 

felt following the recalled transgression using an 18-item scale. Specifically, participants 
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responded to items completing the statement “Following the inconsistent action, I felt…” on a 7-

point Likert scale (1 does not correspond at all, 7 corresponds exactly). The items consisted of 

adjectives related to different negative and positive emotions. Based on Elliot & Devine (1994), 

the adjectives “bothered,” “uncomfortable,” and “uneasy” were included to assess the general 

motivational state of PD described by CDT. However, several other negative emotions were 

included to account for the possibility that PD subsumes a wider range of negative affective 

reactions (as suggested by Stone & Cooper, 2001). Specifically, nine adjectives were included to 

assess the arousal of self-conscious negative emotions (i.e., “hypocritical,” “guilty,” and 

“ashamed”), dejection-related emotions (i.e., “discouraged,” “dissatisfied,” and “disappointed”), 

and anxiety-related emotions (i.e., “agitated,” “anxious,” and “nervous”). In addition, we 

included six adjectives corresponding to positive emotions (i.e., “proud,” “calm,” “pleased,” 

“content,” “relaxed,” and “happy”) to minimize demand characteristics. 

Frequency of Recent Environmentally Relevant Actions scale (General Appendix H). 

Finally, participants reported the frequency of nine recent pro-environmental (e.g., “Purchased 

local foods”) and nine recent counter-environmental actions (e.g., “Took a bath or a long shower 

(> 10 min.)”). Participants responded to the statement: “Thinking about all of your activities and 

actions over the past week/7 days, please estimate how many times you've performed the 

following actions.” Response options were restricted to integers between 0 and 20.3 The featured 

actions were related to water conservation (6 items; e.g., “Turned off the water while brushing 

teeth”), waste reduction (6 items; e.g., “Used the double-sided option to print/copy on both sides 

of the page”), and the reduction of greenhouse gas emissions (6 items; e.g., “Used an electric 

clothes dryer) to match the domains featured in the Frequency of Behavioural Inconsistencies in 

the Environmental Domain scale. Pro-environmental actions (9 items; e.g., “Brought reusable 
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bags when shopping”) were matched with counter-environmental actions (9 items; e.g., “Took 

plastic bags at the grocery/store check-out (instead of no bags or reusable bags).”) in order to 

calculate a ratio corresponding to the relative frequency of counter-environmental actions. We 

calculated the ratio by dividing the sum of the 9 counter-environmental items by the sum of all 

18 items in the scale.  

Results 

We screened the data for violations of basic statistical assumptions in SPSS (2012). The 

positive (all except “calm,” skewness = 0.75) and anxious emotions of the Psychological 

Discomfort scale were positively skewed (skewness ≥ |1.22|) indicating that, on average, 

perceived inconsistencies did not arouse positive affect or anxious affect. Therefore, we did not 

analyze these items. By contrast, the dissonance, dejection, and negative self-conscious emotions 

were relatively normal (skewness ≤ |0.60|) and internally consistent (α = .92), as were the four 

Frequency of Behavioural Inconsistencies in the Environmental Domain scale items (skewness ≤ 

|0.12|, α = .77). Furthermore, a confirmatory factor analysis4 supported the unidimensionality of 

the two constructs; therefore, we computed mean composite scores of PD (9 items) and of 

frequency of behavioural inconsistencies (4 items). As in Study 1, there were no significant 

gender or first language differences across the study variables. All the valid recalled 

transgressions related to the behavioural domains featured in the Frequency of Behavioural 

Inconsistencies in the Environmental Domain scale—that is, water conservation, waste 

diversion, or the reduction of greenhouse gas emissions.  

Descriptive statistics and correlations. Descriptive statistics are presented in Table 3. 

Again, participants reported moderate levels of PD. The pattern of two-tailed correlations (see 

Table 4) between the global and contextual motivation variables was consistent with the 
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hierarchical model of extrinsic and intrinsic motivation (Vallerand, 1997). Motivational 

orientations at the global level of generality correlated positively with corresponding orientations 

at the contextual level, but showed stronger associations with levels of trait self-consciousness. 

Autonomous motivation was associated with greater private self-consciousness at the global 

level only, whereas controlled motivation was associated with greater public-self-consciousness 

at both levels of generality. Amotivation did not relate to self-consciousness.  

By contrast, the contextual motivational orientations were more strongly associated with 

domain-specific constructs, as expected. Autonomous motivation was associated with stronger 

pro-environmental attitudes and relatively infrequent counter-environmental actions (CEA) at 

both levels of generality, but only contextual autonomous motivation was associated with greater 

PD. Controlled motivation at the contextual, but not at the global level, showed the same pattern 

of associations with dissonance constructs as contextual autonomous motivation. Amotivation at 

both levels of generality was unrelated to PD and associated with relatively frequent CEA. 

Contextual, but not global, amotivation was associated with weaker pro-environmental attitudes. 

Finally, attitude strength was associated with relatively infrequent CEA and greater PD, and the 

relative frequency of CEA was associated with less PD. The frequency of behavioural 

inconsistencies was associated with greater public self-consciousness but no other correlations 

were significant. Because the pattern of correlations did not support this variable’s construct 

validity, we dropped the frequency of behavioural inconsistencies variable from the analyses.  

Path analyses. We conducted path analyses to compare the predictors of PD and the 

relative frequency of CEA proposed by CDT to those proposed by the action-based model and 

SDT. We multiplied the relative frequency of CEA scores by 5 to rescale the covariance matrix.  

There were no other violations of the assumptions of covariance structural modeling (Kline, 
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2011). However, because the multivariate normality assumption is difficult to test (Kline, 2011), 

we used the Full Information Maximum Likelihood Robust method in Mplus (Muthén & 

Muthén, 2012) to estimate the covariance matrix (see Table 4) from all available data (Schlomer, 

Bauman, & Card, 2010) with robust standard errors. We assessed the fit of the model by examin-

ing the Satorra-Bentler scaled model chi-square statistic (Satorra & Bentler, 1994). A significant 

model chi-square statistic (α = .05) leads to the rejection of the exact fit hypothesis and suggests 

that the specified model is not a good fit to the data.  

The CDT path model (see Figure 1a) tested the assumption that the relative frequency of 

CEA (i.e., native inconsistencies) decreases and the magnitude of dissonance increases as 

attitude importance increases (Festinger, 1957).
5 The model also tested the assumption that 

individual differences which affect the simultaneous accessibility of conflicting cognitions 

facilitate dissonance arousal processes. Specifically, we tested the hypothesis that public self-

consciousness facilitates the perception of behavioural transgressions whereas private self-

consciousness facilitates the arousal of dissonance (Scheier & Carver, 1980). We specified 

covariances between the three exogenous variables (i.e., predictors) and the two endogenous 

variables (i.e., outcomes). The model fit well, χ2(2) = 0.78, p = .68 (see Figure 1a for the 

parameter estimates). As expected, pro-environmental attitude strength predicted infrequent CEA 

and greater PD, whereas private self-consciousness predicted greater PD. The direct effect of 

public self-consciousness on the relative frequency of CEA was positive but not significant (p 

= .11). The model explained 7% of the variance in PD and 22% of the variance in the relative 

frequency of CEA. 

The action-based SDT path model (see Figure 1b) tested the hypothesis that accounting 

for distal motives for effective and unconflicted action increases the predictive power of CDT 
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because distal motives clarify why attitude-behaviour inconsistencies are uncomfortable. 

Specifically, we tested the hypothesis that contextual autonomous and controlled motivational 

orientations, but not amotivation, toward the environment make independent contributions to the 

magnitude of dissonance following native inconsistencies in the environmental domain. In 

addition, we tested the idea that accounting for contextual motivation would fully account for the 

variance in PD and the frequency of native inconsistencies explained by the CDT predictors. We 

specified covariances between the six exogenous variables and between the two endogenous 

variables. The model fit well, χ2(8) = 7.34, p = .50 (see Figure 1b for the parameter estimates). 

As expected, accounting for individual differences in contextual motivational orientations fully 

explained the variance in PD and the relative frequency of CEA predicted by attitude strength 

and self-consciousness in the CDT model. The action-based SDT model explained 11% of the 

variance in PD and 34% of the variance in the relative frequency of CEA. 

Discussion 

The results of the present study provided some support for Hypotheses 2a to 2c. As 

expected based on CDT (Festinger, 1957), individual differences in attitude importance and self-

consciousness facilitated perception and arousal processes. In accordance with the action-based 

model, accounting for distal motives for effective and unconflicted action in the environmental 

domain clarified the discomfort associated with actions that are inconsistent with important 

attitudes. Apparently, dissonance arousal depends not only on differences in levels of self-

consciousness and attitude strength, but also on the reasons for these individual differences. As 

expected, contextual autonomous and controlled motivation, but not amotivation toward the 

environment, facilitated dissonance arousal processes, which supports the assumption that 

amotivation does not embody motives for effective and unconflicted action. The pattern of 
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results provided preliminary support for the notion that the perception of attitude-behaviour 

inconsistencies guided by action tendencies to facilitate organismic integration versus 

instrumental outcomes arouses dissonance for different reasons. However, hypothesized 

differences in the quality of proximal motivation remain untested; Study 3 tested these 

hypotheses. 

Study 3 

Study 3 tested the hypothesis that contextual autonomous and controlled motivational 

orientations both lead to dissonance arousal and foster proximal motivation to compensate, but 

for qualitatively different reasons. We expected that contextual autonomous motivation would 

predict a tendency to compensate to restore self-integrity (Hypothesis 3a) while contextual 

controlled motivation would predict a tendency to compensate to protect ego-invested self-

structures (Hypothesis 3b). We thought amotivation toward the environment would predict a lack 

of motivation to compensate (Hypothesis 3c). In line with CDT (Festinger, 1957), we expected 

that PD would predict greater motivation to compensate in general, particularly in the case of 

inconsistency minimization motives that are not directed toward the satisfaction of specific goals 

or needs (Elliot & Devine, 1994).  

Method 

Participants. The recruitment protocol was identical to the one described in the Study 2 

Method section. In total, 261 consented to participate in the study and completed the online 

survey. However, we excluded from analyses 59 participants (22.6%) who did not describe a 

counter-environmental action via the Recall of a Recent Behavioural Inconsistency scale (see 

Study 2 for a description of the scale).6 The effective sample size (N = 202) was sufficient to 

obtain unbiased parameter estimates and fit indices via covariance path modeling (Iacobucci, 
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2010; Jackson, 2003). The majority of the sample reported being 18 to 20 years old (n = 143, 

70.8%). There were seven participants (3.5%) under the age of 18, and 50 participants (24.7%) 

over the age of 20. Two participants did not report their age group (1.0%). Three-quarters of the 

sample were female (n = 150; 74.3%). In terms of first language learned, 71 participants (35.1%) 

reported English, 96 participants (47.5%) reported French, and 33 (16.3%) participants reported 

another language. Two participants (1.0%) declined to report their gender or first language. 

Procedure. After providing written informed consent (General Appendix C), 

participants completed the Motivation Toward the Environment scale, Pro-Environmental 

Attitude Strength scale, Recall of a Recent Behavioural Inconsistency scale, and Psychological 

Discomfort scale in order via LimeSurvey (Schmitz, 2012; see the Study 2 Method for a 

description of the scales). We omitted the Frequency of Behavioural Inconsistencies in the 

Environmental Domain scale but included the examples of behavioural inconsistencies provided 

with this scale in the Recall of a Recent Behavioural Inconsistency scale instructions. In addition, 

we added two newly developed scales at the end of the questionnaire to assess the quantity and 

quality of motivation to compensate.  

Inconsistency Compensation Strategy Recall scale (General Appendix I). Immediately 

after responding to the Psychological Discomfort scale, participants indicated which strategy, 

among a list of twelve strategies, most closely corresponded to their response to the statement: 

“Following the inconsistent action, I reacted by…” The strategies assessed by the scale included 

behaviour modification or change strategies (3 items; e.g., “Making changes in my surroundings 

(ex: placing a recycling bin where there wasn't one) that would allow me or remind me to act 

more sustainably in the future.”). The scale also included examples of non-behavioural 

strategies, such as passive forgetting or distraction (3 items; e.g., “Putting the inconsistency out 
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of my mind.”) and attitude change or cognitive restructuring (6 items; e.g., “Questioning whether 

environmental sustainability is really that important to me personally.”). We included this scale 

to facilitate responses to the Motivation to Compensate scale below. 

Motivation to Compensate scale (General Appendix J). We developed a scale to assess 

qualitatively different motives to compensate for a recent native inconsistency in the 

environmental domain. Participants responded to 12 items completing the statement: "I reacted 

this way following the inconsistent action because…" on a 7-point Likert scale (1 does not 

correspond at all, 7 corresponds exactly). The items corresponded to qualitatively different 

proximal motives to compensate, including self-integrity restoration motives (3 items; e.g., "I 

wanted to act in a way that maintains my integrity."), ego-invested self-protection motives (3 

items; e.g., "I wanted to save face."), and a lack of specific motives or amotivation to compensate 

(3 items; e.g., "I did not know what else to do."). The scale also measured the quantity of 

proximal motivation to minimize the perceived inconsistency (e.g., "I could not get the 

inconsistent action out of my mind.") or to reduce the aroused dissonance (e.g., "I wanted to rid 

myself of the negative emotions I was feeling."), that is, inconsistency minimization motives to 

compensate (3 items). 

Results 

We used SPSS (2012) to conduct preliminary data screening procedures. The results of 

a confirmatory factor analysis7 indicated that the items corresponding to the self-integrity 

restoration, ego-invested self-protection, and dissonance minimization subscales of the 

Motivation to Compensate scale were distinct but related constructs. The three sets of items were 

also internally consistent (see Table 5); therefore, we computed mean composite scores. The 

three lack of motives (amotivation) to compensate subscale items showed modest inter-
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correlations (see Table 6), so we analyzed them separately. Only three recalled behavioural 

transgressions did not relate to water conservation, waste diversion, or the reduction of 

greenhouse gas emissions. 

Descriptive statistics and correlations. Descriptive statistics are presented in Table 5. 

Participants reported moderate levels of PD, of self-integrity restoration motives, and of a lack of 

motives to compensate, as well as moderately low levels of inconsistency minimization and ego-

invested self-protection motives to compensate. Before proceeding to the correlation analyses, 

we transformed the amotivation toward the environment and ego-invested self-protection 

motives variables to correct their skewed distributions (see Table 5; Tabachnick & Fidell, 2006). 

We computed two-tailed Pearson correlation coefficients between all pairs of continuous 

variables (Variables 1 through 7) and Spearman rho correlation coefficients for all other pairs of 

variables (see Table 6). Again, we found that contextual autonomous and controlled motivations 

(but not amotivation) were associated with greater PD. PD was positively associated with 

inconsistency minimization, self-integrity restoration, and ego-invested self-protection motives 

to compensate, and with a lack of specific motives due to perceived incompetence. Though the 

latter correlation was unexpected, it is reasonable to believe that, at times, people may be 

motivated to compensate but may lack the resources to implement a strategy that satisfies 

particular motives.  

Autonomous motivation was positively associated with inconsistency minimization and 

self-integrity restoration motives to compensate, as predicted. Controlled motivation was 

positively associated with inconsistency minimization and ego-invested self-protection motives 

to compensate, and with a lack of motives due to perceived incompetence and indifference. The 

latter two correlations are consistent with research showing that controlled motivation is 
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associated with less perceived competence in the environmental domain (Pelletier et al., 1997; 

1998) and with an amotivational state in the absence of behavioural contingencies (Deci, 

Koestner, & Ryan, 1999). Amotivation was associated with a lack of motives due to indifference 

and for no specific reason, as expected. The three types of motives to compensate were 

positively inter-correlated. However, self-integrity restoration motives showed a negative 

relationship with a lack of motives for no specific reason, whereas ego-invested self-protection 

and dissonance minimization motives showed a positive relationship with a lack of motives to 

compensate due to perceived incompetence and indifference. 

Path analyses. We conducted path analyses to compare the effects of PD, autonomous 

motivation, and controlled motivation on the different motives to compensate. Because 

amotivation toward the environment and a lack of motives to compensate due to indifference and 

for no specific reason were unrelated to PD (see Table 6), we excluded these variables from 

analyses. We multiplied scores on the ego-invested self-protection motives variable by 5 to 

rescale the covariance matrix; there were no other violations of the assumptions of covariance 

structural modeling (Kline, 2011). Again, we conducted analyses in Mplus using the Full 

Information Maximum Likelihood Robust estimation method. The path models featured the 

same three exogenous variables or predictors, namely PD, autonomous motivation, and 

controlled motivation toward the environment. They also had the same four endogenous 

variables, namely inconsistency minimization, self-integrity restoration, and ego-invested self-

protection compensation motives, and a lack of motives to compensate due to perceived 

incompetence (i.e., incompetence non-motives). We specified covariances between each pair of 

exogenous variables and between each pair of endogenous variables to partial out shared 

variance. 
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In the first stage of analysis, we tested two hierarchical models to perform a test of 

incremental validity. First, we assessed the fit of a path model combining the predictions derived 

from CDT with those derived from the action-based model and SDT (see Figure 2) to ensure the 

hypothesized model was a good fit to the covariance matrix (see Table 6). In line with CDT 

predictions, we regressed the four motives onto PD. In line with the action-based model and 

SDT, we regressed inconsistency compensation and self-integrity restoration motives onto 

autonomous motivation, and we regressed inconsistency compensation and ego-invested self-

protection motives, as well as incompetence non-motives onto controlled motivation. The 

combined model fit well, χ2(3) = 5.71, p = .13. The standardized path estimates (see Table 7) 

were all positive and significant, except for the positive effect of PD on ego-invested self-

protection motives (p = .16). The model explained 35% variance in inconsistency compensation 

motives, 19% variance in self-integrity restoration motives, 18% variance in ego-invested self-

protection motives, and 13% variance in incompetence non-motives.  

Next, we assessed the model fit of a less restrictive nested model corresponding to 

predictions derived from CDT only (see Figure 2) and compared it to the fit of the combined 

model by way of a chi-square difference test (Satorra & Bentler, 2001). A significant chi-square 

difference test indicates that the less restrictive model—in this case the combined model—fits 

significantly better (i.e., explains more variance) than the more restrictive nested model. The 

nested CDT model fit poorly, χ2(8) = 57.89, p < .001, and had worst fit than the combined 

model, Δχ2(5) = 52.40, p > .001, as expected. This finding supports the assumption that 

accounting for motives for effective and unconflicted action increases the predictive power of 

CDT.  

In the second stage of analysis, we performed tests of path invariance on the combined 
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model. First, we constrained each pair of direct effects converging on the same outcome variable 

to equality in turn, and compared the constrained models to the combined model using chi-

square difference tests (see Table 7). A significant chi-square difference test indicates that the 

invariance hypothesis is not tenable or, in other words, that the effect sizes are not equal (Kline, 

2011). In terms of inconsistency minimization motives, we found that the effect of PD (λ = .43) 

was significantly larger than the effect of autonomous motivation (λ = .18) but equal to the effect 

of controlled motivation (λ = .17); the effects of the two motivational orientations were equal. 

The effects of autonomous motivation (λ = .34) and PD (λ = .21) on self-integrity restoration 

motives were equal. As expected, the effect of controlled motivation on ego-invested self-

protection motives (λ = .39) was larger than the effect of PD (λ = .10). The effects of PD (λ 

= .17) and controlled motivation (λ = .27) on incompetence non-motives were also equal.  

Finally, we assessed the invariance of each pair of direct effects originating from the 

same predictor variable to equality in turn (see Table 7). The effect of PD on inconsistency 

compensation motives was significantly larger than its effect on ego-invested self-protection and 

self-integrity restoration motives, as expected, but equal to its effect on incompetence non-

motives, which we had not anticipated. The effect of autonomous motivation on self-integrity 

restoration motives was larger than its effect on inconsistency compensation motives, as 

expected. Finally, the effect of controlled motivation on ego-invested self-protection motives 

was larger than its effect on inconsistency minimization motives and incompetence non-motives, 

as hypothesized. 

Post-hoc t-tests. Preliminary analyses indicated there might be motivational differences 

based on the type of strategy reported on the Inconsistency Compensation Strategy Recall scale, 

particularly between participants who recalled using a behavioural (n = 73) versus another type 
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of strategy (n = 111). Therefore, we conducted post-hoc independent samples t-tests of the study 

variables by type of recalled strategy to compare these two groups of participants (see Table 8). 

After correcting for the familywise error rate (α = .05/10 = .005), the only difference was in the 

lack of motives due to indifference. In line with SDT, participants who used a behaviour change 

strategy reported less indifference than did other participants. However, there were five small to 

moderate non-significant effects (i.e., Cohen’s d values between .20 and .50; Cohen, 1992), 

suggesting the conservative alpha level may have led us to make a Type II error. These five 

trends are also in line with SDT: participants who reported using behaviour change strategies 

reported less contextual amotivation toward the environment and less amotivation to compensate 

for no specific reason, as well as more contextual autonomous motivation toward the 

environment, PD, and self-integrity restoration motives than did other participants. In sum, the 

overall pattern of results suggests that the quantity and quality of contextual motivation and 

proximal motivation to compensate may influence the choice of compensation strategy. 

Discussion 

The results suggest that individual differences in contextual motivational orientations 

affect the quantity and quality of proximal motivation to compensate because of differences in 

the type of self-threat induced by perceived attitude-behaviour inconsistencies. The pattern of 

results seemed to support Hypotheses 3a to 3c and the idea that contextual autonomous and 

controlled motivational orientations embody action tendencies that serve as distal motives for 

effective and unconflicted action whereas amotivation does not. The autonomous motivational 

orientation elicits inconsistency minimization and self-integrity restoration motives to 

compensate, which seems to dispose people to use behavioural inconsistency compensation 

strategies. This pattern of results supports the assumption that autonomous motivation embodies 
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action tendencies to facilitate organismic integration via authentic regulation. By contrast, the 

controlled motivational orientation elicits inconsistency minimization and ego-invested self-

protection motives, or incompetence non-motives when the magnitude of dissonance is large. 

There were no clear strategic preferences associated with any of these motives. However, this 

orientation seems to elicit a lack of motives to compensate due to indifference when 

inconsistencies fail to arouse dissonance, which apparently disposes people to favour non-

behavioural compensation strategies. These findings support the assumption that controlled 

motivation embodies action tendencies to facilitate desired outcomes via contingent regulation.  

General Discussion 

The purpose of the present research was to explore the motivational consequences of 

native attitude-behaviour inconsistencies encountered spontaneously in daily life. We tested 

complementary hypotheses derived from CDT (Festinger, 1957), the action-based model 

(Harmon-Jones et al., 2009), and SDT (Deci & Ryan, 2008) about the role of individual 

differences on dissonance arousal processes. The results of correlation analyses (Studies 1 to 3) 

and path analyses (Studies 2 and 3) supported the assumption that autonomous and controlled 

motivation, but not amotivation, act as distal motives for effective and unconflicted action that 

regulate dissonance arousal processes. Moreover, the pattern of results indicates that individual 

differences in contextual motivation affect both the quantity but, particularly, the quality of 

proximal motivation to compensate, which clarifies why native inconsistencies are 

uncomfortable and increases the predictive power of CDT. The tendency to regulate behaviour in 

a given domain relative to authentic self-structures (i.e., for autonomous reasons) motivates 

people to compensate for inconsistencies to reduce dissonance and to restore self-integrity, 

presumably to minimize self-integrity threats via authentic regulation. The tendency to regulate 
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behaviour in a given domain relative to the behaviour’s contingencies (i.e., for controlled 

reasons) motivates people to compensate for inconsistencies to reduce dissonance and to protect 

ego-invested self-structures, presumably to avoid the aversive consequences of counter-

attitudinal actions via contingent regulation.  

Implications 

The major implication of the present research is that individual differences in 

inconsistency compensation processes (see Harmon-Jones et al., 2009; Leippe & Eisenstadt, 

2010 for reviews) may be due to individual differences in distal motives that affect the quantity 

and quality of proximal motivation to compensate. In line with our hypotheses, the magnitude of 

dissonance (i.e., PD) had a larger effect on the quantity of proximal motivation to compensate for 

native inconsistencies, whereas contextual autonomous and controlled motivation had larger 

effects on the quality of motivation to compensate. Furthermore, there was some evidence that 

the choice of inconsistency compensation strategy relates to the quality rather than to the 

quantity of proximal motivation. The magnitude of dissonance was somewhat larger among 

people who used behavioural versus non-behavioural inconsistency compensation strategies. 

However, the magnitude of dissonance was also associated with other types of motives to 

compensate, including inconsistency minimization motives, ego-invested self-protection 

motives, and incompetence non-motives that were not associated with strategic preferences. In 

fact, the strategic preferences associated with PD seem attributable to the positive effect of PD 

on self-integrity restoration motives.  

Furthermore, individual differences in distal motivation may explain why people use 

inconsistency compensation strategies even when inconsistencies do not arouse dissonance, 

which is one of the dissonance phenomena poorly explained by CDT but that could explain the 
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unreliable correlation between PD and attitude change (see Harmon-Jones et al., 2009 for a 

discussion). Specifically, the findings suggest that people may be motivated to compensate for 

inconsistencies to satisfy distal motives even in the absence of dissonance arousal. A dominant 

autonomy orientation in the threatened domain seems to motivate people to use behavioural 

strategies to uphold self-relevant attitudes in order to restore self-integrity, even in the absence of 

dissonance arousal. By contrast, a dominant control orientation seems to dispose people to use 

non-behavioural strategies that undermine attitudes when inconsistencies do not arouse 

dissonance.  

Limitations and Future Research 

The results imply that individual differences in inconsistency compensation processes 

may be due to the influence of distal motives on dissonance perception processes. The results 

provided indirect support for the idea that, when people become aware of their own counter-

attitudinal actions, distal autonomous motivation leads them to perceive an authentic self-

integrity threat while distal controlled motivation leads them to perceive an ego-invested self-

threat. However, there is a need to test these hypotheses directly. Because perception processes 

are more conducive to manipulation than measurement (Harmon-Jones et al., 2009), a thorough 

test of this hypothesis requires the use of an experimental dissonance induction paradigm to 

increase the salience of or direct attention to authentic versus ego-invested self-structures during 

perception processes. Furthermore, the present research relied on categorical responses to 

explore the relationship between the quantity and quality of motivation to compensate and the 

use of inconsistency compensation strategies. Therefore, there is a need to replicate the findings 

of this research using a reliable and valid multi-dimensional measure of inconsistency 

compensation strategies, or by observing the use of inconsistency compensation strategies 
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following the induction of an attitude-behaviour inconsistency. Finally, we did not plan or 

control for the time lag between the measurement of motivational orientations and the 

measurement of dissonance constructs in Study 2. However, because the results of Study 2 

seemed to agree with those of Study 3, in which there was no measurement time lag, there is no 

reason to believe that the time lag had any effect on the results. 

Conclusion 

Inconsistency compensation processes appear guided by two distinct motivational 

orientations that reside within all individuals and have implications for successful goal pursuit 

and well-being. Counter-attitudinal actions that conflict with innate action tendencies toward 

organismic integration motivate people to restore authentic self-integrity, rather than simply to 

reduce dissonance, following a self-regulation failure. In other words, inconsistency 

compensation processes guided by the autonomous orientation put people on the path to 

successful goal pursuit and increased well-being. Counter-attitudinal actions that conflict with 

acquired action tendencies to approach desirable outcomes and to avoid undesirable outcomes do 

not necessarily motivate people to compensate following a self-regulation failure, especially 

when the inconsistency does not arouse dissonance. Put differently, inconsistency compensation 

processes guided by the controlled orientation are likely to lead to more self-regulation failure 

and, eventually, may lead to disengagement from self-improvement goals and decreased well-

being. In the interest of promoting self-improvement in socially valued life domains, there is a 

need to promote autonomous motivation and downplay controlled motivation, particularly when 

people deal with self-regulatory failures in their daily lives. 
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Footnotes 

1 Participants who were excluded from analyses (n = 217) reported similar levels of global 

motivation and self-consciousness as participants who were included in analyses (n = 382; see 

Table 1), and there were no differences in gender or first language composition across the two 

groups (α = .05). 

2 Compared to participants who were included in analyses (n = 282; see Table 3), participants 

who were excluded from analyses (n = 57, M = 4.25, SD = 1.09) reported weaker pro-

environmental attitudes, t(337) = -2.55, p = .01, 95% CI [-.68, -.09], Cohen’s d = .28. There were 

no group differences on scores of global or contextual motivation, self-consciousness, or the 

relative frequency of CEA, or in gender or first language composition (α = .05). 

3 The intended scale was 0 to 21 to allow for frequencies of up to three times per day. 

However, due to a typo when constructing the survey, the actual scale was 0 to 20. Because we 

computed a ratio score, we assumed the error had a negligible impact on the reliability of the 

scores. 

4 We conducted a confirmatory factor analysis specifying the nine PD items as indicators of 

one latent variable and the four Frequency of Behavioural Inconsistencies in the Environmental 

Domain scale items as indicators of a second latent variable. Covariance structural modeling 

procedures were identical to those described in the Study 2 Results section. The path 

corresponding to one indicator per latent variable was fixed to 1 and uncorrelated residual error 

terms were specified for each indicator. Because the exact fit hypothesis is often untenable for 

latent models with large sample sizes (N > 200; Kline, 2011), we also evaluated the model’s 

relative fit using the cut-offs proposed by Hu & Bentler (1999). Good relative fit should produce 

a small root mean square of error approximation statistic (RMSEA ≤ .06) and upper-limit for the 
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90% the confidence interval (UL ≤ .08); a large (i.e., 'close to' .95) comparative fit index (CFI) 

and Tucker-Lewis index (TLI); and a small standardized root mean square residual (SRMR < 

.08). The uncorrelated factor model fit reasonably well, n = 282, χ2(65) = 131.09, p < .001, 

RMSEA = .06, 90% CI [.05, .08], CFI = .95, TLI = .94, SRMR = .05. The model also fit 

relatively well without multivariate outliers, n = 277, χ2(65) = 135.33, p < .001, RMSEA = .06, 

90% CI [.05, .08], CFI = .95, TLI = .94, SRMR = .05. All indicators had substantive loadings on 

their respective factors (λ ≥ .60, p < .001) and were reliable (R2 ≥ .36. p < .001). 

5 Festinger (1957) did not explicitly theorize about the relationship between attitude 

importance and the incidence of native attitude-behaviour inconsistencies. However, previous 

research implies that strong attitudes characterized by high confidence (i.e., certainty) and a wide 

latitude of rejection (i.e., extremity) bolster attitude-behaviour consistency (Fazio & Zanna, 

1978). These two attitudinal dimensions are captured by the measure of pro-environmental 

strength used in this study. 

6 Compared to participants who were included in analyses (n = 202; see Table 5), those who 

were excluded from analyses (n = 57, M = 0.39, SD = .23) reported greater amotivation toward 

the environment, t(253) = 2.37, p = .02, 95% CI [.01, .16], Cohen’s d = .30. There were no group 

differences on scores of autonomous or controlled motivation toward the environment or in 

gender or first language composition (α = .05). 

7 We performed a confirmatory factor analysis specifying three correlated latent variables 

corresponding to the three items of the self-integrity restoration, ego-invested self-protection, 

and dissonance minimization subscales of the motivation to compensate scale. We used the same 

covariance structural modeling procedures and fit indices described in the Study 2 Results 

section and in Footnote 4. Raw scores corresponding to the ego-invested self-protection and 
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inconsistency minimization subscale items were log-transformed prior to analysis due to positive 

skewness and multiplied by 5 to rescale the covariance matrix. We fixed the path corresponding 

to one indicator per latent variable to 1 and specified uncorrelated residual error terms for each 

indicator. The correlated factor model fit well, n = 189, χ2(24) = 30.14, p = .18, RMSEA = .04, 

90% CI [.00, .07], CFI = .99, TLI = .99, SRMR=.03. The model also fit well without multivariate 

outliers, n = 187, χ2(24) = 25.29, p = .39, RMSEA = .02, 90% CI [.00, .06], CFI=1.00, TLI=1.00, 

SRMR=.03. All indicators had substantive loadings on their respective factors (β ≥ .66, p < .001) 

and were reliable (R2 ≥ .44, p < .001). 
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Table 1 

Descriptive Statistics of the Study 1 Variables 

Variable n M SD α 

Range 

Skew Potential Actual 

Global motivation               

Autonomous 382 4.88 0.88 .62-.85a 1-7 2.3-7.0 -0.17 

Controlled 382 4.03 1.09 .75-.79a 1-7 1.0-7.0 -0.11 

Amotivation 382 2.92 1.07 .71 1-7 1.0-6.3  0.11 

Self-consciousness        

Private 382 1.81 0.49 .71 0-3 0.3-3.0 -0.02 

Public 382 1.95 0.58 .80 0-3 0.2-3.0 -0.34 

Affect        

Negative 381 4.20 1.24 .82 1-7 1.0-7.0 -0.26 

Indifference 379 3.44 1.53  1-7 1-7  0.19 

FBI by domain         

Body weight management  382 4.30 1.58  1-7 1-7 -0.14 

Economic prosperity 382 4.11 1.52  1-7 1-7  0.05 

Racial tolerance 382 3.16 1.62  1-7 1-7  0.44 

Environmental protection 382 3.73 1.37   1-7 1-7  0.10 

Note. FBI = frequency of behavioural inconsistencies. 
aRange of Cronbach alphas for the composite subscales. 
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Table 2  
 

Bivariate and Partial Correlations of the Study 1 Variables 
 

Variable 1 2 3 4 5 6 7 8 9 10 11 

Global motivation                       

1. Autonomous ---    .35***    .06    .21***    .05    .02   -.07   -.09†   -.10*   -.14**    .03 

2. Controlled  ---    .34***    .17**    .40***    .26***   -.09    .15**    .08    .00    .12* 

3. Amotivation   ---    .02    .15**    .13**    .08    .11*    .03    .01    .13* 

Self-consciousness            

4. Private    ---   .46***    .18***   -.05    .08    .05   -.03    .05 

5. Public     ---    .22***   -.07    .15**    .15**    .04    .09† 

Affect            

6. Negative   -.09†    .19***     .05    .11†    .06 ---   -.43***    .20***    .10†    .04    .05 

7. Indifference   -.02   -.10†    .11†    .01   -.05  ---   -.05    .00    .05    .04 

FBI by domain            

8. Body weight management    -.16**    .10†    .07    .06    .07   ---    .27***    .26***    .27*** 

9. Economic prosperity   -.13*    .06   -.02    .03    .08    ---    .22***    .30*** 

10. Racial tolerance   -.12*    .03   -.01   -.01    .04     ---    .20*** 

11. Environmental protection   -.02    .05    .10†    .02    .02           --- 

Note. Bivariate correlations are shown above the diagonal. Pearson coefficients are presented for the intercorrelations between variables 1 to 6. Spearman Rho 

coefficients are presented for the correlations between all other pairs of variables. Partial correlations between trait variables (1 to 5) and dissonance variables (6 

to 11) controlling for all other trait variables are shown below the diagonal. FBI = frequency of behavioural inconsistencies. 
†p < .10. *p < .05. ** p < .01. *** p < .001.  
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Table 3 

Descriptive Statistics of the Study 2 Variables 

Variable n M SD α 

Range 

Skew Potential Actual 

Global motivation        

Autonomous 280 4.98 0.81 .51-.86a 1-7 2.9-7.0 -0.08 

Controlled 280 4.14 1.05 .67-.80a 1-7 1.2-7.0  0.05 

Amotivation 280 2.80 1.05 .71 1-7 1.0-5.7  0.18 

Contextual motivation        

Autonomous 280 4.33 1.21 .86-.90a 1-7 1.0-7.0 -0.16 

Controlled 280 3.28 0.96 .82-.84a 1-7 1.0-5.9  0.11 

Amotivation 280 2.47 1.29 .86 1-7 1.0-7.0  1.00 

Self-consciousness        

Private 270 1.96 0.58 .78 0-3 0.4-3.0 -0.29 

Public 270 2.07 0.60 .79 0-3 0.1-3.0 -0.45 

Attitude strength 282 4.64 1.03 .71 1-7 2.1-7.0 -0.01 

Relative frequency of CEA 270 0.42 0.18  0-1 .02-.92  0.31 

Frequency of inconsistencies 282 4.17 1.27 .77 1-7 1.0-7.0  0.25 

Psychological discomfort 268 3.64 1.55 .92 1-7 1.0-7.0  0.13 

Note. CEA = counter-environmental actions. 
aRange of Cronbach alphas for the composite subscales. 
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 Table 4 

 

Intercorrelations, Covariances, and Variances of the Study 2 Variables 
 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 

Global motivation             

1. Autonomous ---    .25***   -.13*    .35***    .09   -.07    .27***   -.08    .15*    .06   -.15*   -.07 

2. Controlled --- ---    .29***    .05    .39***    .16**    .11    .28***    .02    .09    .11    .09 

3. Amotivation --- --- ---   -.03    .17**    .25***   -.01    .08   -.07    .04    .12*    .03 

Contextual motivation             

4. Autonomous --- --- ---   1.55    .36***   -.45***    .08   -.06    .66***    .28***   -.45***    .04 

5. Controlled --- --- ---   0.40   0.92    .15*    .02    .15*    .24***    .27***   -.06    .09 

6. Amotivation --- --- ---  -0.85   0.20   1.89  - .04   -.01   -.34***   -.09    .40***    .06 

Self-consciousness             

7. Private --- --- ---   0.05   0.01  -0.02   0.33    .27***    .04    .13*    .02    .04 

8. Public --- --- ---  -0.07   0.09   0.03   0.09   0.37   -.04    .07    .11    .19** 

9. Attitude strength --- --- ---   0.85   0.23  -0.49   0.02  -0.03   1.07    .23***   -.46***   -.02 

10. Psychological discomfort --- --- ---   0.55   0.39  -0.23   0.11   0.05   0.38   2.41   -.14*    .08 

11. Relative frequency of CEAa --- --- ---  -0.83 - 0.01   0.98   0.03   0.14  -0.54  -0.31   2.01    .07 

12. Frequency of inconsistencies --- --- --- --- --- --- --- --- --- --- --- --- 

Note. Pearson correlation coefficients are above the diagonal. The covariance matrix corresponding to the action-based SDT path analyses is below the diagonal; 

covariances are below the diagonal and variances are on the diagonal in bolded characters.  

*p < .05. ** p < .01. *** p < .001. 
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Table 5  

Descriptive Statistics of the Study 3 Variables 

Variable n M SD α 

Range 

Skew Potential Actual 

Contextual motivation               

Autonomous 199 4.59 1.36 .89-.90a 1-7 1.4-7.0 -0.37 

Controlled 199 3.45 1.01 .79-.86a 1-7 1.0-6.3 -0.28 

Amotivation 197 2.35 1.39 .87 1-7 1.0-7.0  1.11 

Psychological discomfort 194 3.55 1.43 .90 1-7 1.0-6.4  0.03 

Motives to compensate        

Inconsistency minimization 188 2.28 1.34 .81 1-7 1.0-5.7  0.85 

Self-integrity restoration 189 3.45 1.74 .84 1-7 1.0-7.0  0.19 

Ego-invested self-protection 188 2.00 1.22 .82 1-7 1.0-6.0  1.18 

Lack of motives to compensate        

Incompetence 184 2.63 1.76  1-7 1-7  0.77 

Indifference 187 3.51 2.04  1-7 1-7  0.18 

No specific reason 182 3.65 2.16  1-7 1-7  0.20 
aRange of Cronbach alphas for the composite subscales. 
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Table 6 

Intercorrelations, Variances, and Covariances of the Study 3 Variables 

Variables  1 2 3 4 5 6 7 8 9 10 

Contextual motivation           

1. Autonomous   1.84    .46***   -.38***    .18*    .28***    .33***    .11    .15*   -.11   -.11 

2. Controlled   0.63   1.02   -.01    .32***    .32***    .09    .36***    .33***    .15*    .01 

3. Amotivationa    ---    ---    ---    .00    .03   -.08    .14    .11    .23**    .19* 

4. Psychological discomfort   0.38   0.47    ---   2.04    .51***    .28***    .23***    .27***    .00   -.02 

Motives to compensate      ---        

5. Dissonance minimization   0.49   0.42    ---   0.91   1.47    .50***    .54***    .41***    .18*   -.03 

6. Self-integrity restoration   0.80   0.16    ---   0.70   1.10   3.02    .42***    .14   -.06   -.28*** 

7. Ego-invested self-protectionb   0.18   0.43    ---   0.38   0.84   0.84   1.35    .40***    .21**   -.02 

Lack of motives to compensate      ---        

8. Incompetence   0.31   0.56    ---   0.65   0.85   0.29   0.73   3.12    .27***    .18* 

9. Indifference    ---    ---    ---    ---    ---    ---    ---    ---    ---    .23** 

10. No specific reason    ---    ---    ---    ---    ---    ---    ---    ---    ---    --- 

Note. Correlations are above the diagonal. The correlations between Variables 1 through 7 are Pearson correlation coefficients and the remaining correlations are 

Spearman’s rho correlation coefficients. The covariance matrix for the path analyses is below the diagonal; covariances are below the diagonal and variances are 

on the diagonal in bolded characters. 
aThe variable was log-transformed. bThe variable was square root-transformed and scores were multiplied by 5 to rescale the covariance matrix; the table shows 

the rescaled variances and covariances. 

*p < .05. ** p < .01. *** p < .001. 
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Table 7 

Standardized Path Estimates and 95% Confidence Intervals (CI), and Path Invariance Tests of the Study 3 Combined Path Model of 

Motives to Compensate 

 

   Chi-Square Difference Tests (Δχ2, df = 1) 

Path λ 95% CI 2 3 4 5 6 7 8 9 

Inconsistency minimization on:           

1 Psychological discomfort .43*** [.32, .53] 6.19* 1.54 5.44* --- 23.37*** ---   1.84 --- 

2 Autonomous motivation .18** [.08, .27] --- 1.54 --- 21.03*** --- --- --- --- 

3 Controlled motivation .17* [.06, .29]  --- --- --- ---  7.55** --- --- 

Self-integrity restoration on:           

4 Psychological discomfort .21** [.10, .33]   ---   1.38   9.07** ---   0.38 --- 

5 Autonomous motivation .34*** [.23, .44]    --- --- --- --- --- 

Ego-invested self-protectiona on:           

6 Psychological discomfort .10 [-.02, .21]     --- 10.22** 3.94* --- 

7 Controlled motivation .39*** [.29, .48]      --- --- 7.26** 

Incompetence non-motives on:           

8 Psychological discomfort .17* [.04, .31]       ---   1.45 

9 Controlled motivation .27** [.14, .39]        --- 

aThe variable was log-transformed.  

*p < .05. ** p < .01. *** p < .001. 
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Table 8 

Post-Hoc Independent Samples t-Tests of the Study 3 Variables by Recalled Compensation Strategy Type 

Variable 

Behavioural strategy   Other strategy   t   95% CI 
Cohen's  

d n M SD   n M SD   Statistic p   LL UL 

Contextual motivation               

Autonomous 73 4.77 1.28  108 4.44 1.36  -1.67 .10  -0.73 0.06 0.25 

Controlled 73 3.49 1.08  108 3.41 0.9  -0.49 .63  -0.36 0.22 0.07 

Amotivationa 73 0.25 0.22  107 0.35 0.25  2.75 .01  0.03 0.17 0.41 

Psychological discomfort 73 3.84 1.34  111 3.45 1.44  -1.87 .06  -0.81 0.02 0.28 

Motives to compensate               

Dissonance minimization 72 2.26 1.3  109 2.33 1.39  0.38 .71  -0.33 0.48 0.06 

Self-integrity restoration 72 3.81 1.66  110 3.16 1.73  -2.54 .01  -1.16 -0.15 0.38 

Ego-invested self-protectionb 72 1.37 0.4  109 1.36 0.41  -0.05 .96  -0.12 0.12 0.01 

Lack of motives to compensate               

Incompetence 70 2.43 1.76  108 2.78 1.78  1.28 .20  -0.19 0.89 0.19 

Indifference 71 2.97 1.84  109 3.87 2.09  2.95   .004  0.30 1.50 0.44 

No specific reason 70 3.20 2.16   105 3.97 2.12   2.34 .02   0.12 1.42 0.36 

Note. CI = confidence interval. LL = lower limit. UL = upper limit. 
aThe variable was log-transformed. bThe variable was square root-transformed. 
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a) CDT Path Model 
 

 
 

 

b) Action-Based SDT Model 
 

 
 
Figure 1. Standardized parameter estimates for the path model analyses of Study 2 (N = 282). The top panel (a) 

shows the path model testing the predictors of dissonance arousal processes proposed by cognitive dissonance 

theory (CDT). The bottom panel (b) shows the path model testing the predictors of dissonance arousal processes 

proposed the action-based model and self-determination theory (SDT), controlling for CDT predictors. The figure 

shows standardized path estimates (λ), residual variances (𝑠𝑟
2), and 95% confidence intervals (in square brackets). 

The covariances between all pairs of variables within the shaded boxes were freely estimated. CEA = counter-

environmental actions. 
*p < .05. ** p < .01. *** p < .001. 
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Figure 2. The combined path model of motives to compensate for inconsistencies in the environmental domain of 

Study 3. The solid arrows represent the hypothesized positive effects of psychological discomfort on motives to 

compensate predicted by cognitive dissonance theory. The broken arrows represent the hypothesized positive effects 

of contextual motivational orientations toward the environment on motives to compensate predicted by the action-

based model and self-determination theory. The covariances between all pairs of variables within the shaded boxes 

were freely estimated.  
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Abstract 

The proposed hierarchical action-based model of inconsistency compensation in the 

environmental domain suggests mechanisms to explain how people deal with inconsistencies 

between their pro-environmental attitudes and their counter-environmental actions. Using the 

action-based model and self-determination theory, we suggest that people use one of two types 

of inconsistency compensation strategies—behaviour modification (BM) or cognitive 

restructuring (CR)—depending on the distal motives, autonomous or controlled, guiding these 

processes. BM strategies consist of reversing or offsetting the impact of counter-environmental 

actions. CR strategies consist of trivializing pro-environmental attitudes or rationalizing counter-

environmental actions. Exploratory (Study 1 N = 429) and confirmatory (Study 2 N = 257) factor 

analyses, and multi-sample path analyses (Study 3 N = 301 + 248) supported the proposed 

model. The results supported the functional significance distinction between BM strategies that 

facilitate organismic integration and the reduction of dissonance, and CR strategies that impede 

organismic integration but facilitate the avoidance of non self-threatening inconsistencies. As 

expected, distal autonomous motives disposed people to use BM and to avoid CR strategies to 

reduce dissonance and to compensate for counter-environmental actions. Distal controlled 

motives disposed people to use BM strategies to reduce dissonance, presumably to avoid 

aversive consequences (e.g., disapproval), but to use CR strategies to minimize non-threatening 

inconsistencies. The authors discuss the theoretical and practical implications of their findings. 
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Individual Differences in Distal Motivation and the Choice of Strategy to Compensate for 

Environmental Attitude-Behaviour Inconsistencies 

Canadians are increasingly concerned about the environment (Institute for Social 

Research, 2007, 2009) but continue to engage in environmentally harmful behaviour at alarming 

rates. For example, Canadians continue to drive to work despite having access to public transit 

(Statistics Canada, 2008), to consume large amounts of fresh water resources despite increased 

water conservation incentives and technologies (Environment Canada, 2011), and to fill landfills 

and incinerators with waste despite improvements in diversion programs, such as recycling and 

composting (Statistics Canada, 2012). These trends suggest there is a significant belief-action 

gap between Canadians’ concern for the environment and their day-to-day behaviour (Kollmuss 

& Agyeman, 2002), which implies that Canadians are likely to act against their own pro-

environmental attitudes frequently in their daily lives. This inconsistency is troubling, because 

the choice of strategy to deal with inconsistencies has implications for environmental protection 

efforts. For example, resolving the inconsistency by changing or compensating for the harmful 

action should bolster pro-environmental attitudes and behaviour. Conversely, resolving the 

inconsistency by deprecating pro-environmental attitudes or justifying harmful actions should 

reinforce counter-environmental behaviour. Therefore, there is a need to understand the 

motivational mechanisms that underlie inconsistency compensation processes and contribute to 

the environmental belief-action gap.  

Inconsistency Compensation Processes 

According to inconsistency compensation theories, such as cognitive dissonance theory 

(CDT; Festinger, 1957; Proulx, Inzlicht, & Harmon-Jones, 2012), when people hold two 

conflicting or dissonant cognitions simultaneously, an aversive intrapersonal state of cognitive 
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dissonance is aroused. In turn, the aroused psychological discomfort motivates people to 

compensate for the inconsistency. In line with CDT, recent research has shown that native 

attitude-behaviour inconsistencies encountered spontaneously in important life domains, 

including the environmental domain, arouse psychological discomfort and motivate people to 

compensate (Lavergne & Pelletier, 2015). However, there is a need to understand how people 

who are motivated to compensate for native inconsistencies in the environmental domain will 

actually resolve them, because the choice of inconsistency compensation strategy is likely to 

influence their future behaviour and has implications for the magnitude of the environmental 

belief-action gap. 

Typology of compensation strategies. CDT distinguishes between two approaches, 

direct versus indirect, to compensate for cognitive inconsistencies and reduce dissonance 

(Festinger, 1957; Leippe & Eisenstadt, 1999). The direct approach consists of categorically 

changing or eliminating one of the dissonant cognitions directly responsible for the 

inconsistency. That means reversing the initial attitude position, called attitude change, or 

eliminating the physical trace of the behaviour, called behaviour change. For example, a person 

who believes that recycling is an effective means to achieve important environmental protection 

goals but places a recyclable plastic bottle in a waste bin should perceive an inconsistency and be 

motivated to compensate for it. The person could directly eliminate the inconsistency by 

adopting the attitude that recycling is not an effective means to protect the environment or by 

returning to recycle the bottle after the fact. 

The indirect approach to inconsistency compensation consists of distorting or 

restructuring cognitions that are not directly responsible for the inconsistency using selective 

elaboration strategies. Selective elaboration consists of either removing or minimizing the 
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importance of related dissonant cognitions, or adding or maximizing the importance of related 

consonant cognitions involved in the dissonance ratio. The dissonance ratio refers to the total 

number and relative importance of dissonant cognitions relative to the total number and relative 

importance of all related dissonant and consonant cognitions elicited by an inconsistency (Leippe 

& Eisenstadt, 1999). The most often-studied indirect compensation strategies are (a) 

trivialization, which consists of minimizing the importance of the domain or related cognitions; 

(b) rationalization, which involves justifying the behavioural transgression; and (c) behaviour 

modification, which consists of enacting a compensatory pro-attitudinal action (Leippe & 

Eisenstadt, 1999). Returning to our previous example, the person who is motivated to 

compensate for her recycling transgression could do so by minimizing the perceived importance 

of environmental protection, maximizing the importance of information that denies the 

environmental benefits of recycling, or contacting the waste managers to request the installation 

of a recycling bin.  

According to CDT, the use and choice of compensation strategy depends on both the 

magnitude of dissonance (the quantity of motivation to compensate) and the degree of resistance 

to change of the cognitions involved in the dissonance ratio. 

Choice of compensation strategies. Compensation strategies, including passive 

forgetting (i.e., inaction), attitude change, trivialization, rationalization, and behaviour change 

(listed in order), presumably lie on a continuum of elaboration (Leippe & Eisenstadt, 1999). 

According to CDT, people should be motivated to use increasingly more elaborate and effortful 

strategies as the magnitude of dissonance increases (Festinger, 1957). However, because CDT 

does not clearly elucidate why cognitive inconsistencies arouse dissonance, or why dissonance 

motivates people to compensate, there is little direct evidence that the magnitude of dissonance 
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directly relates to the choice of inconsistency compensation strategy (Harmon-Jones, 1999; 

Harmon-Jones, Amodio, & Harmon-Jones, 2009). In fact, research shows that the correlation 

between levels of dissonance arousal and subsequent attitude change is unreliable across studies 

(c.f., Croyle & Cooper, 1993; Elkin & Leippe, 1986; Elliot & Devine, 1994; Harmon-Jones, 

2000; Harmon-Jones, Brehm, Greenberg, Simon, & Nelson, 1996; Losch & Cacioppo, 1990). 

CDT (Festinger, 1957) suggests that this lack of supporting evidence could be due to differences 

in the relative resistance to change of the cognitions involved in the dissonance ratio. 

According to Festinger (1957), when cognitive inconsistencies motivate people to 

compensate, people should change the cognition in the dissonance ratio that is least resistant to 

change. Cognitions are resistant to change when they are personally important, when changing 

them leads to pain or loss, when the person does not have the resources to change them, or when 

they are otherwise satisfying or irreversible. For example, increasing the salience (resistance to 

change) of important attitudes before inducing an attitude-behaviour inconsistency leads to less 

attitude change when no other strategy is available, and to greater rationalization than 

trivialization when people have a choice between the two strategies (Simon, Greenberg, & 

Brehm, 1995; Starzyk, Fabrigar, Soryal, & Fanning, 2009). Furthermore, “[t]o the extent that the 

element [i.e., cognition] is consonant with a large number of other elements and to the extent that 

changing it would replace these consonances by dissonances, the element will be resistant to 

change” (Festinger, 1957, p. 27). In line with this hypothesis, McConnell and Brown (2010) 

demonstrated that, when given the opportunity to change their attitudes following a dissonance 

induction between a publicly advocated attitude and awareness of recent counter-attitudinal 

actions, people with high levels of self-complexity (i.e., a greater number of meaningful self-

aspects comprised of relatively unique attributes) bolstered their initial attitudes. By contrast, 
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people with low levels of self-complexity undermined their initial attitudes. This research 

suggests that individual differences in the importance or self-relevance of endorsed attitudes and 

of behavioural transgressions moderate dissonance reduction processes.  

However, because most research on individual differences in dissonance processes have 

used paradigms that limit the availability of compensation strategies to one or two pre-

determined strategies, it is unclear which strategy people are likely to choose when all 

compensation strategies are potentially available (McGregor, Newby-Clark, & Zanna, 1999). In 

other words, findings based on dissonance induction paradigms are not likely to generalize to 

dissonance processes in response to spontaneous native inconsistencies. Furthermore, the 

tendency to study different compensation strategies in isolation suggests that the conceptual 

distinctions between direct and indirect compensation strategies may be a methodological 

artifact. In fact, most CDT research that uses ‘attitude change’ as the dependent variable reports 

a weakening of attitudes (i.e., less extreme attitude position) rather than a reversal of attitude 

position (see Leippe & Eisenstadt, 2010 for a review), which is a strategy similar to 

trivialization. Likewise, research that relies on ‘behaviour change’ outcomes usually reports 

differences in intentions to enact or in the enactment of a new pro-attitudinal action (see Stone & 

Fernandez, 2008 for a review), which is a strategy similar to behaviour modification. Therefore, 

CDT does not clearly elucidate how individual differences will affect the choice of strategy to 

compensate for native attitude-behaviour inconsistencies encountered outside the laboratory. 

CDT lacks predictive power, in part, because it does not explain why cognitive inconsistencies 

arouse dissonance, or why dissonance motivates people to compensate (Devine, Tauer, Barron, 

Elliot, & Vance, 1999; Harmon-Jones et al., 2009).  
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Motivation to Compensate 

To address the shortcomings of CDT, Harmon-Jones and colleagues have developed the 

action-based model of dissonance (Harmon-Jones, 1999; Harmon‐Jones et al., 2009). This model 

rests on the assumption that dissonance is aroused when two cognitions activate conflicting 

action tendencies (e.g., goals, needs, behavioural commitments), because the conflict threatens 

effective and unconflicted action. In other words, the perceived inconsistency arouses 

dissonance, which determines the quantity of motivation to compensate, whereas the dominant 

action tendencies prime distal motives for effective and unconflicted action, which determine the 

quality of motivation to compensate. Based on this model, Lavergne and Pelletier (2015) have 

demonstrated that native inconsistencies across and within important life domains arouse 

dissonance and motivate people to compensate. However, they found notable differences in the 

quality of motivation to compensate for native inconsistencies as a function of individual 

differences in distal motives for effective and unconflicted action. Furthermore, there was some 

evidence that these differences relate to the choice of inconsistency compensation strategies.  

In accordance with self-determination theory (Deci & Ryan, 2008), Lavergne and 

Pelletier (2015) operationalized distal motives for effective and unconflicted action as individual 

differences in the manifestation of the autonomous and controlled causality orientations, more 

specifically as differences in the internal and external perceived loci of causality of behaviour 

(Deci & Ryan, 1985). The autonomous causality orientation describes the innate action tendency 

to orient toward and interact with the social environment to satisfy basic needs, specifically the 

needs to feel autonomous, competent, and closely connected to others. This orientation promotes 

authentic self-regulation and self-determined behaviour with an internal perceived locus of 

causality, which facilitates organismic integration—the coherence and consistence of self-
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structures (e.g., values, needs, goals, motives) across important life domains (Deci & Ryan, 

1985; Pelletier & Dion, 2007; Pelletier, Dion, Slovinec-D’Angelo, & Reid, 2004; Sharp, 

Pelletier, Blanchard, & Séguin-Lévesque, 2003; Sheldon, Ryan, & Reis, 1996). The controlled 

causality orientation is the socially acquired action tendency to orient toward and interact with 

the social environment in order to obtain desirable instrumental outcomes. Consequently, this 

orientation promotes contingent regulation and non self-determined behaviour with an external 

perceived locus of causality, which impedes organismic integration (Deci & Ryan, 1985; 

Pelletier & Dion, 2007; Pelletier et al., 2004; Sharp et al., 2003). The findings of Lavergne and 

Pelletier (2015) suggest that measuring individual differences in the perceived locus of causality 

for pro-environmental behaviour via the Motivation Toward the Environment Scale (Pelletier, 

Tuson, Green-Demers, Noels, & Beaton, 1998) is a valid way to operationalize distal motives for 

effective and unconflicted action in the environmental domain. 

Autonomous motivation to compensate. The manifestation of the autonomous causality 

orientation in the environmental domain disposes people to regulate pro-environmental 

behaviour because environmental protection is personally important or integrated within the self, 

or because the behaviour is inherently satisfying (Pelletier et al., 1998). In other words, 

individual differences in autonomous motivation toward the environment reflect the self-

relevance of pro-environmental attitudes and behaviour. Autonomous motivation is reliably 

associated with strong pro-environmental attitudes, and with numerous, frequent, and persistent 

pro-environmental behaviours (Green-Demers, Pelletier, & Ménard, 1997; Lavergne, Sharp, 

Pelletier, & Holtby, 2010; Pelletier, Green-Demers, & Béland, 1997; Pelletier, Tuson, Green-

Demers, Noels, & Beaton, 1998). Lavergne and Pelletier (2015) found that autonomous 

motivation is associated with infrequent native inconsistencies across and within important life 
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domains. In the environmental domain, autonomous motivation facilitates dissonance arousal 

following a native inconsistency and motivates people to compensate for the inconsistency to 

reduce dissonance and to restore self-integrity. There was also some evidence that autonomous 

motivation toward the environment and self-integrity restoration motives were associated with a 

preference for behavioural versus non-behavioural compensation strategies. Presumably, 

authentic behaviour change is the only strategy that has the potential to satisfy organismic 

integration action tendencies (Hodgins & Knee, 2002).  

Controlled motivation to compensate. The manifestation of the controlled causality 

orientation in the environmental domain disposes people to regulate pro-environmental 

behaviour because the behaviour facilitates desirable outcomes, such as monetary rewards or 

praise, or the avoidance of undesirable outcomes, such as criticism or guilt (Pelletier et al., 

1998). In other words, individual differences in controlled motivation toward the environment 

reflect the instrumental value of pro-environmental behaviour. Controlled motivation is not 

reliably associated with pro-environmental attitudes and behavioural engagement (Green-Demers 

et al., 1997; Lavergne et al., 2010; Pelletier et al., 1997, 1998), which is consistent with the 

assumption that it promotes contingent regulation. Lavergne and Pelletier (2015) found that 

controlled motivation predicted frequent native inconsistencies across life domains and within 

the environmental domain, facilitated dissonance arousal in response to native inconsistencies, 

and motivated people to compensate for native inconsistencies in the environmental domain to 

reduce dissonance and to protect ego-invested self-structures (e.g., self-worth contingent on the 

approval of others; Hodgins, 2008). However, Lavergne and Pelletier (2015) also found evidence 

that controlled motivation fosters a lack of motivation to compensate, specifically indifference, 

when dissonance is not aroused. Presumably, dissonance is aroused when attitude-behaviour 
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inconsistencies are public (i.e., may be seen by important others), because public counter-

environmental actions engender negative social evaluative reactions that threaten ego-invested 

self-structures (Crocker & Knight, 2005; Hodgins, 2008). Distinguishing between threatening 

(public) and non-threatening (private) inconsistencies is important because ego-invested self-

protection motives to compensate seemed unrelated to strategic preferences, whereas 

indifference seemed related with a preference for non-behavioural compensation strategies 

(Lavergne & Pelletier, 2015).  

The research by Lavergne and Pelletier (2015) provides preliminary evidence that 

individual differences in distal motives for effective and unconflicted action may underlie the 

choice of strategy to compensate for native inconsistencies within the environmental domain. 

Therefore, the goal of the present research is to test the hypothesis that individual differences in 

autonomous and controlled motivation toward the environment predict differences in the choice 

of strategies to compensate for native inconsistencies in the environmental domain. 

Hierarchical Action-Based Model of Inconsistency Compensation in the Environmental 

Domain 

We drew from the action-based model (Harmon-Jones et al., 2009) and self-

determination theory (Deci & Ryan, 2008) to propose the hierarchical action-based model of 

inconsistency compensation in the environmental domain (HABICE). Specifically, we 

elaborated testable hypotheses about individual differences in inconsistency compensation 

processes as a function of individual differences in levels of autonomous and controlled 

motivation toward the environment.  

Autonomous compensation processes. The literature reviewed herein suggests that, 

when people are motivated to compensate for native inconsistencies to facilitate organismic 
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integration, only behaviour change strategies that uphold authentic pro-environmental attitudes 

have the potential to satisfy these motives. Using any other strategy (e.g., attitude change, 

trivialization, or rationalization) would exacerbate rather than alleviate the perceived authentic 

self-integrity threat. In other words, autonomous motivation toward the environment should 

increase the resistance to change of pro-environmental attitudes relative to counter-

environmental actions. In agreement with this reasoning, we hypothesized that inconsistency 

compensation processes guided by autonomous motivation toward the environment should lead 

people to change or to compensate for counter-environmental actions by bringing their behaviour 

in line with their pre-existing attitudes, and to avoid using cognitive restructuring strategies. 

Authentic behaviour change should both reduce the dissonance aroused by the perceived 

authentic self-integrity threat and satisfy motives to restore self-integrity. These predictions 

imply a functionally significant distinction between compensation strategies that facilitate versus 

impede organismic integration (Deci & Ryan, 1987). 

Controlled compensation processes. When people are motivated to compensate for 

native inconsistencies to avoid the negative consequences of their counter-environmental actions, 

any compensation strategy is likely to satisfy distal motives when the action is private and has a 

low probability of engendering negative social evaluative reactions. This is because changing or 

restructuring inauthentic pro-environmental attitudes has no negative consequences for the self 

(Ryan & Deci, 2004). In addition, the counter-environmental action may satisfy more important 

or pressing needs or motives that increase its resistance to change relative to pro-environmental 

attitudes (Festinger, 1957). Therefore, when people do not feel pressured to change their 

behaviour (i.e., dissonance is not aroused), controlled motivation toward the environment should 

dispose them to use cognitive restructuring strategies that require less effort to implement. 
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However, when the counter-environmental action is public and has a high probability of 

engendering negative social evaluative reactions, the inconsistency should represent a potent 

threat to ego-invested self-structures and arouse dissonance. Under these conditions, the aroused 

dissonance should pressure people to change their behaviour, because behaviour change is the 

only strategy with the potential to minimize negative or to engender positive social evaluative 

reactions and to alleviate the perceived ego-invested self-threat. These results imply a 

functionally significant distinction between compensation strategies that facilitate the avoidance 

of public versus private threats to ego-invested self-structures.  

Consequences of compensation processes. In agreement with the action-based model 

(Harmon-Jones et al., 2009) and self-determination theory (Deci & Ryan, 1985; 1987; 2008), we 

suggest that the use of compensation strategies will depend on the reasons why people are 

motivated to compensate for the inconsistency or, more specifically, the functional significance 

of inconsistency compensation strategies. Assuming that the functional significance hypothesis is 

valid, differences in the use of compensation strategies for autonomous versus controlled reasons 

could explain observed differences in the frequency of native inconsistencies (Lavergne & 

Pelletier, 2015). Overall, reversing the impact of past counter-environmental actions or enacting 

new pro-attitudinal actions to compensate for those actions should predict less frequent counter-

environmental actions on a day-to-day basis. By contrast, changing or weakening the dissonant 

attitude, trivializing related pro-environmental attitudes, or rationalizing the counter-

environmental action should dispose people to engage more frequently in counter-environmental 

actions on a day-to-day basis (Tiller & Fazio, 1982). Therefore, autonomous motivation toward 

the environment should predict infrequent native inconsistencies, in part because it fosters 

authentic behaviour change to facilitate organismic integration and increases the resistance to 
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change of pro-environmental attitudes. By contrast, controlled motivation toward the 

environment should predict frequent native inconsistencies, because it promotes inauthentic 

behaviour change to reduce dissonance and increases the resistance to change of counter-

environmental actions that do not engender negative consequences.  

Present Research 

The goal of this research was to test predictions about the effect of individual differences 

in autonomous and controlled motivation toward the environment on the choice of inconsistency 

compensation strategies proposed by the HABICE. A secondary objective was to test the 

assumption that accounting for individual differences in distal motivation increases the 

predictive power of CDT because they clarify why people are motivated to compensate for 

attitude-behaviour inconsistencies. We tested the functional significance distinction between 

behavioural strategies that facilitate organismic integration and the reduction of dissonance, and 

cognitive strategies that impede organismic integration but minimize non self-threatening 

inconsistencies by way of exploratory (Study 1) and confirmatory (Study 2) factor analyses, and 

via correlation analyses with conceptually related constructs. We used multi-sample path 

analyses (Study 3) to test hypothesized differences between the autonomous and the controlled 

compensation processes proposed by the HABICE (see the previous section), and to assess the 

generalizability of the model to the Canadian population.  

General Method 

The samples of undergraduate students for Studies 1 through 3 were recruited via the 

Integrated System of Participation in Research (ISPR). The ISPR is a voluntary participant pool 

used to recruit introductory psychology students to participate in research studies in exchange for 

course credit (up to maximum of 4% of the final grade). Typically, the mean age of ISPR 
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samples is 19.5 years (SD = 4.0) and about three-quarters of the participants are female (73%; 

(“Demographics of the research participants,” n.d.). In terms of first language learned, the 

majority of participants report English (60%), about a quarter report French (23%), and the 

remaining participants report another language (17%). On average, about 15% of students are 

from psychology programs. The remaining participants are from other programs offered by the 

faculty of social sciences (16%), or from programs offered by the faculties of health sciences 

(24%), sciences (18%), arts (8%), or other programs and faculties (20%). Approximately 3,500 

students enrol in the ISPR every year (Anderson, 2013).  

Study 1 

The goal of the first study was to develop a self-report instrument to assess the strategies 

used to compensate for a recent counter-environmental action. The scale assessed attitude 

change, trivialization, rationalization, behaviour modification, and behaviour change strategies, 

all of which are theoretically distinct strategies that fall along a continuum of increasing selective 

elaboration (Leippe & Eisenstadt, 1999). However, this conceptual distinction does not account 

the fact that, in practice, attitude change and trivialization, and behaviour modification and 

behaviour change are often confounded. Moreover, people do not usually have free choice 

among all strategies. As a competing model, the HABICE supports a distinction between two 

types of compensation strategies: behavioural strategies that reduce dissonance and facilitate 

organismic integration versus cognitive strategies that impede organismic integration but 

facilitate the avoidance of non-threatening inconsistencies. We used exploratory factor analysis 

(EFA) to identify the number and type of practically significant compensation strategies people 

use to compensate for native inconsistencies. We expected a minimum of two up to a maximum 

of four distinct categories of strategies based on the competing theories. 
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Method 

Participants. In total, 638 undergraduate students completed the survey. However, 209 

(32.8%) participants did not complete the Recall of a Recent Counter-Attitudinal Action scale 

(see the scale description below) or did not describe a counter-environmental action. Because the 

planned analyses concern the Inconsistency Compensation Strategies scale, which is predicated 

on the recall of a counter-environmental action, these participants were excluded from analyses.1 

The effective sample size (N = 429) was adequate for the purposes of EFA (Thompson, 2004). 

The mean age of the sample was 19.6 years (range: 16 – 43 years); seven participants (1.1%) 

declined to answer. The majority of the sample was female (n = 451, 70.7%); one participant 

(0.2%) did not report his or her gender. In terms of first language learned, 286 participants 

(44.8%) reported English, 209 (32.8%) reported French, and 130 (20.4%) reported another 

language. Thirteen participants (2.0%) did not report their first language. 

Procedure. The ISPR mass prescreening survey, which is a tool used to obtain baseline 

measurements and to select participants who meet inclusion criteria, featured the measurement 

scales used for the present study. Participants provided informed consent and received one 

research credit for their participation. They completed the following scales (with the English and 

French versions of the instructions and items shown side-by-side) in order. 

Motivation Toward the Environment scale. The Motivation Toward the Environment 

scale (MTES; Pelletier et al., 1998) consists of 24 items that answer the question “Why are you 

doing things for the environment?” The scale consists of six four-item subscales corresponding 

to the six regulation styles proposed by self-determination theory. The subscales measure levels 

of intrinsic regulation (e.g., “For the pleasure I experience when I find new ways to improve the 

quality of the environment.”), integrated regulation (e.g., “Because taking care of the 
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environment is an integral part of my life.”), identified regulation (e.g., “Because it is a 

reasonable thing to do to help the environment.”), introjected regulation (e.g., “Because I would 

feel guilty if I didn't.”), external regulation (e.g., “For the recognition I get from others.”), and 

non-regulation (i.e., amotivation; e.g., “I don't really know; I can't see what I'm getting out of 

it.”). Items featured a 7-point Likert scale ranging from 1 (does not correspond at all) to 7 

(corresponds exactly). Autonomous motivation scores were mean composite scores of the 

intrinsic, integration, and identification subscales. Controlled motivation scores were mean 

composite scores of the introjection and external regulation subscales. Amotivation scores were 

mean composite scores of the non-regulation subscale. The reliability and validity of the six 

subscales of the Motivation Toward the Environment scale is supported by confirmatory factor 

analyses (Pelletier et al., 1998). The subscales have shown satisfactory levels of internal 

consistency, test-retest reliability over multiple time points measured at 3- to 5-week intervals, 

and construct validity when correlated with related psychological and environmental constructs 

(Pelletier et al., 1998; Villacorta, Koestner, & Lekes, 2003). The scale’s convergent validity 

relative to peer reports of environmental self-regulation and discriminant validity relative to self-

reports of behavioural regulation in the academic and political domains has also received 

empirical support (Villacorta et al., 2003). 

Recall of a Recent Counter-Attitudinal Action scale (General Appendix K). Participants 

recalled and described a recent counter-attitudinal action in the environmental domain via a 

single item scale. Specifically, participants provided an open-ended answer to the following 

instructions: “Please briefly describe a specific example when you became aware that you acted 

inconsistently with your own attitudes, beliefs, and goals about environmental sustainability 

either immediately or shortly after the inconsistency took place.”  
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Negative Affect scale (General Appendix L). Participants reported how they felt 

following the recalled inconsistent action using a six-item scale. Specifically, participants 

responded to items completing the statement “When I became aware that I acted inconsistently 

with my own personal beliefs and/or goals about environmental sustainability (please refer to the 

example cited above), I felt…” on a 7-point Likert scale (1 do not agree to 7 completely agree). 

The items consisted of adjectives describing negative emotions (e.g., “guilty”). We computed 

composite scores of negative affect by taking the mean of the six items. The scale was to help 

participants recall the emotional state of dissonance they may have experienced following the 

recalled transgression. 

Inconsistency Compensation Strategies scale (General Appendix M). An 18-item scale 

assessed the compensation strategies people used to deal with the recalled transgression at the 

time it occurred. The items completed the statement “When I became aware that I acted 

inconsistently with my own personal beliefs and/or goals about environmental sustainability 

(please refer to the example cited above), I reacted by…” Responses were measured on a 7-point 

Likert scale (1 do not agree, 7 completely agree). The items (see Table 1) represented typical 

compensation strategies studied by dissonance researchers (based on Leippe & Eisenstadt, 1999). 

Three social psychologists familiar with CDT reviewed the items. The scale assessed attitude 

change or trivialization (5 items; e.g., “Concluding that environmental sustainability is not a 

priority for me.”), rationalization (6 items; e.g., “Thinking it doesn't really matter since most 

people act the same way.”), and behaviour modification or change (4 items; e.g., “Immediately 

correcting the inconsistent action (ex: repeating the action in a more sustainable fashion.”). It 

also assessed inaction or passive forgetting (3 items; e.g., “Putting the inconsistency out of my 

mind.”) as a validity check.  
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Data Analysis 

We screened for violations of statistical assumptions and conducted the planned EFA in 

SPSS (2012). The goal of the EFA was to reduce the number of dimensions and of variables to 

obtain a reliable factor structure. We determined the number of factors to extract via a parallel 

analysis; parallel analysis rests on the assumption that true factors based on the real data should 

have larger eigenvalues than parallel factors derived from random data (Hayton, Allen, & 

Scarpello, 2004). This technique consists of applying the same EFA to both the real data and the 

randomly generated data sets containing the same number of variables and cases as the real data. 

Hayton and colleagues (2004) recommend analyzing 50 random data sets and comparing the 

eigenvalues based on the real data to the mean eigenvalues obtained from the random data via a 

scree plot. After determining the number of factors to extract, we removed unreliable variables 

one at a time to obtain a reliable factor structure. Unreliable variables were those with no large 

factor loadings across factors (< .50) or with moderate to large factor loadings on more than one 

factor ( ≥ .32). The criteria for a reliable factor structure were as follows (Thompson, 2004): (1) 

Each factor had to have at least four ‘pure’ variables with a large factor loading (≥ .50) on one 

factor and a small factor loading on the other factor or factors (< .32). (2) Each factor also had to 

have at least two ‘anchor’ variables with very large factor loadings (> .65). (3) The factor 

solution had to explain at least 30% of the variance in individual variables (i.e., extraction 

communalities ≥ .30). (4) Finally, the factor solution had to explain at least 50% of the total 

initial variance in the set of variables and produce fewer than 10% large residual correlations 

(r > .10). 

Results 

Exploratory factor analysis. See Table 1 for the descriptive statistics of the 18 scale 
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items2 (see Appendix A for the correlation matrix). Because the variables had few missing values 

(< 5%) we used listwise deletion (Tabachnick & Fidell, 2006), which yielded a sample size of 

407 participants (94.9%) for the EFA. The resulting case-to-variable ratio of 23:1 was adequate 

(Thompson, 2004). Large Mahalanobis distances (α = .001) for the set of 18 items revealed 19 

multivariate outliers (4.7%). Therefore, we conducted the EFA with and without multivariate 

outliers to assess their impact on the solution. A dry-run using the principal axis factoring (PAF) 

extraction method indicated that the assumptions of EFA were tenable (Thompson, 2004). The 

dry-run yielded three factors with eigenvalues greater than 1. However, the parallel analysis only 

supported two factors (see Appendix B). The factor correlation was small (r = -.05); therefore, 

we used an orthogonal (e.g., Varimax) rotation to extract two factors (Thompson, 2004).  

The EFA yielded the same pattern of results with and without outliers, with only slight 

variations in the magnitude of the factor loadings. The results for the initial EFA (including 

outliers) are in Table 2. The first factor correlated with trivialization and rationalization items. 

The second factor correlated with behaviour modification and behaviour change items. Non-

compensation items 1 and 3 correlated negatively with the second factor and had positive cross-

loadings of smaller magnitude on the first factor. We removed nine unreliable variables, 

including the non-compensation items, from the analysis in turn. The results of the final EFA 

were nearly identical for the analyses conducted with and without multivariate outliers. See 

Table 2 for the results for the analysis including outliers. The final two-factor solution comprised 

nine variables, explained 55.9% of the total initial variance, and explained at least 31.8% of the 

variance in the individual variables. In addition, the factor solution was consistent with the 

functional significance distinction between cognitive restructuring (CR) and behaviour 

modification (BM) strategies proposed by self-determination theory.  
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Correlation analyses. The five items corresponding to the CR strategies factor and the 

four items corresponding to the BM strategies factor were internally consistent (see Table 3). 

Therefore, we computed mean composite scores. See Table 3 for the descriptive statistics and 

intercorrelations of the five composite variables.3 In line with previous research (Lavergne & 

Pelletier, 2015), autonomous and controlled motivation toward the environment showed a 

positive correlation with negative affect. The use of CR strategies showed a negative correlation 

with autonomous motivation and a positive correlation with controlled motivation, as expected. 

However, it had a negative relationship with psychological discomfort, which is inconsistent 

with CDT, and with the use of BM strategies. We observed positive correlations between the use 

of BM strategies and autonomous and controlled motivation toward the environment, and 

psychological discomfort. A pattern more consistent with hypotheses emerged when we 

correlated CR and BM strategies with each covariate, controlling for the other two covariates. 

The use of CR strategies showed the same pattern of relationships with the three covariates as 

before, but its negative correlation with psychological discomfort was no longer significant. The 

use of BM strategies still showed a positive relationship with autonomous motivation and 

psychological discomfort, but showed a null relationship with controlled motivation, as expected. 

Discussion 

The purpose of this first study was to identify the types of strategies people use to 

compensate for native inconsistencies in the environmental domain. Though CDT distinguishes 

between several conceptually distinct strategies, the results supported a broader categorization of 

compensation strategies based on their functional significance. Specifically, the results supported 

the hypothesized distinction between CR and BM strategies. Furthermore, the pattern of 

observed correlations provided some initial support for the functional significance hypothesis. 
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The pattern of partial correlations indicated that regulating pro-environmental behaviour for 

autonomous reasons relates to the use of BM strategies and to the avoidance of CR strategies, 

regardless of the magnitude of dissonance. Conversely, regulating pro-environmental behaviour 

to approach desirable outcomes and to avoid undesirable outcomes relates to the use of CR 

strategies, but not to the use of BM strategies, when controlling for the magnitude of dissonance. 

The results suggest that people use CR strategies to avoid the inconsistency rather than to reduce 

dissonance when BM strategies are available. We conducted a second study to confirm the factor 

structure with an independent sample and to test the functional significance hypothesis further.  

Study 2 

The goal of the second study was to carry out a confirmatory factor analysis (CFA) of the 

revised nine-item Inconsistency Compensation Strategies scale developed in Study 1. A two-

factor structure that distinguishes between CR and BM strategies was expected. We tested the 

validity of the functional significance hypothesis by way of correlation analyses. If the functional 

significance hypothesis holds, the use of CR strategies should be positively associated with 

controlled motivation toward the environment and ego-invested self-protection motives. In 

addition, the use of these strategies should be negatively associated with pro-environmental 

attitude strength, autonomous motivation toward the environment, and self-integrity restoration 

motives to compensate. The use of BM strategies should be positively associated with 

autonomous motivation toward the environment, self-integrity motives to compensate, and pro-

environmental attitude strength, but not with controlled motivation toward the environment or 

ego-invested motives to compensate. Furthermore, these correlations should persist even when 

controlling for individual differences shown to influence dissonance processes, but that do not 

account for distal motives. Specifically, we assessed preferences for consistency, which 



126 

 

 

promotes the use of more elaborate compensation strategies (see Guadagno & Cialdini, 2010 for 

a review); private and public self-consciousness, which leads people to use more or less 

elaborate strategies, respectively (Scheier & Carver, 1980); and socially desirable responding 

biases, which fosters greater dissonance-induced attitude change (Paulhus, 1982).  

Method 

Participants. In total, 339 undergraduate students participated in the study. However, 82 

(24.2%) participants did not describe a counter-environmental action; therefore, they were 

excluded from analyses.4 Fortunately, sample sizes as small as 200 are considered adequate to 

obtain unbiased model fit indices and parameter estimates for relatively simple measurement 

models featuring latent variables with more than 3 reliable indicators (Iacobucci, 2010; Jackson, 

2003). Therefore, the effective sample size (N = 257) was adequate for CFA. The mean age of 

the sample was 19.1 years (range: 16 to 55 years); eight participants (3.1%) did not report their 

age. The majority of the sample was female (n = 205, 79.8%); five participants (1.9%) declined 

to report their gender. The majority of the sample reported learning English (n = 146, 56.8%) 

first. The rest reported learning French (n = 55, 21.4%) or another language (n = 43, 16.7%) first, 

or declined to answer (n = 13, 5.1%). 

Procedure. Undergraduate students registered with the ISPR who completed the mass 

prescreening survey in exchange for one research credit could sign up to participate in the study. 

We embedded the Motivation Toward the Environment scale (see the Study 1 Method section for 

a description) and the Social Desirability scale within the ISPR mass prescreening survey. The 

ISPR study description was titled “Why do you act the way you do?” and intentionally omitted 

any mention of the environment to avoid having a biased sample of highly motivated individuals 

toward the environment. Participants provided written informed consent (General Appendix C) 
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before completing the online survey via LimeSurvey (Schmitz, 2012). The survey included the 

instructions “There are no right or wrong answers to these questions. Please answer as 

HONESTLY as possible.” Participants received one research credit for completing the survey 

and completed the following scales (with the English and French versions of the instructions and 

items shown side-by-side) in order. 

Social Desirability scale. A short-form version of the Marlowe-Crowne social 

desirability scale (Strahan & Gerbasi, 1972; M-C 2(10)) assessed the tendency to respond to 

questionnaire items in culturally sanctioned ways. The scale features 10 true or false items. Five 

items reflect socially desirable behaviours (e.g., “I never hesitate to go out of my way to help 

someone in trouble”); a true response to these items is indicative of a social desirability bias. 

Five items reflect non-socially desirable behaviours (e.g., “I sometimes feel resentful when I 

don’t get my way”); a false response to these items is indicative of a social desirability bias. We 

computed social desirability scores by taking the sum of socially desirable responses; scores can 

range between 0 (no bias) and 10 (strong bias).  

Pro-Environmental Attitude Strength scale (General Appendix D). The Pro-

environmental Attitude Strength scale developed by Lavergne & Pelletier (2015) measures 

favourable attitudes toward environmental protection. The scale mirrors other widely used 

attitude measurement scales (Brannon, Tagler, & Eagly, 2007; Krosnick, Boninger, Chuang, 

Berent, & Carnot, 1993; Pomerantz, Chaiken, & Tordesillas, 1995). Among other things, the 

scale assesses attitude importance and resistance to change—dimensions shown to increase 

resistance to persuasion (i.e., attitude change; Brannon et al., 2007; Leippe & Eisenstadt, 2010; 

Pomerantz et al., 1995). Two items assessed agreement with two pro-environmental statements: 

(a) “human activities have a harmful impact on the environment” and (b) “humans need to take 
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action to reduce their harmful impact on the environment.” Responses were provided on a 7-

point Likert scale (1 do not agree, 7 completely agree). Six items measured dimensions of 

attitude strength including amount of knowledge about environmental issues, personal 

importance of environmental issues, the attitude’s centrality relative to the self-concept, the 

attitude’s representativeness of personal values, attitude certainty, and the likelihood of changing 

the attitude (reverse-coded). Participants responded to these items on a 7-point Likert scale (1 not 

at all, 7 very much). We computed mean composite scores of pro-environmental attitude strength 

based on responses to the eight items, which were internally consistent (α = .79) in previous 

research (Lavergne & Pelletier, 2015).  

Recall of a Recent Behavioural Inconsistency scale (General Appendix N). Participants 

recalled and described a recent behavioural transgression in the environmental domain using the 

same instrument used by Lavergne and Pelletier (2015). They provided an open-ended response 

to the following instructions: “Thinking about all of your activities and actions over the past 

month, please describe an action you did that was inconsistent or contradictory with your 

environmental beliefs and attitudes.” Three examples of counter-environmental actions in the 

waste diversion, water conservation, and the reduction of greenhouse gas emissions behavioural 

domains aided participants with this task. The scale instructed participants to keep the recalled 

transgression in mind when answering the rest of the questionnaire. Participants who did not 

recall a recent transgression could indicate this by selecting the response option: “I did not 

describe an inconsistent action.” These participants did not complete the Psychological 

Discomfort, Inconsistency Compensation Strategies, and Motives to Compensate scale. 

Psychological Discomfort scale (General Appendix G). We used the 18-item scale 

developed by Lavergne and Pelletier (2015) to measure the emotions elicited by a recent counter-
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environmental action, retrospectively. The scale items consisted of adjectives corresponding to 

negative and positive emotions that completed the statement “Following the inconsistent action, I 

felt…” and were measured on a 7-point Likert scale (1 does not correspond at all, 7 corresponds 

exactly). Nine items measured psychological discomfort (e.g., “uncomfortable,” “disappointed,” 

“guilty”). In addition, there were three anxious emotions (e.g., “agitated”) and six positive 

emotions (e.g., “pleased”) to minimize demand characteristics. We computed composite scores 

of psychological discomfort by taking the mean of the nine corresponding items. A CFA and 

large internal consistency coefficients (α ≥ .90) support the reliability of the psychological 

discomfort subscale (Lavergne & Pelletier, 2015).  

Inconsistency Compensation Strategies scale. For the CFA, we administered an 

abbreviated version of the Inconsistency Compensation Strategies scale developed in Study 1 

(see the Method section for a description). The scale featured only the five CR and four BM 

items retained for the final EFA (see Table 2).  

Motivation to Compensate scale (General Appendix J). Participants reported why they 

compensated for the recalled behavioural transgression. They responded to items completing the 

statement: "I reacted this way following the inconsistent action because…" on a 7-point Likert 

scale (1 does not correspond at all, 7 corresponds exactly). The items assessed qualitatively 

different proximal motives to compensate. We only used the self-integrity restoration motives 

subscale (3 items; e.g., “I wanted to act in a way that maintains my integrity.”) and ego-invested 

self-protection motives subscale (3 items; e.g., “I wanted to save face.”) for the present study. A 

CFA and internal reliability coefficients (α ≥ .81) support the reliability of the items 

corresponding to these two subscales (Lavergne & Pelletier, 2015). 

Brief Preference for Consistency scale. The Brief Preference for Consistency scale 
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measures desires to be and to appear consistent (Cialdini, Trost, & Newsom, 1995). Participants 

responded to nine statements (e.g., “I typically prefer to do things the same way”) on a 7-point 

Likert scale (1 disagree, 7 agree). Previous research supports the reliability and validity of this 

scale (Cialdini et al., 1995; Guadagno & Cialdini, 2010). 

Revised Self-Consciousness scale. The Revised Self-Consciousness Scale (Scheier & 

Carver, 1985) quantified trait levels of private self-consciousness—self-focused attention 

directed at the covert aspects of the self, such as thoughts, feelings, and aspirations (9 items; e.g., 

“I’m always trying to figure myself out.”). The scale also assessed trait levels of public self-

consciousness—self-focused attention directed at the overt aspects of the self or, more 

specifically, how others perceive one’s behaviour, mannerisms, and appearance (7 items; e.g., “I 

usually worry about making a good impression.”). We did not use the social anxiety subscale for 

the present study. Scheier and Carver (1985) have demonstrated that the Revised Self-

Consciousness subscales are internally consistent and show adequate test-retest reliability.  

Data Analysis 

We screened for violations of statistical assumptions with SPSS (2012). For the planned 

CFA, we used Mplus (Muthén & Muthén, 2012) with the Full Information Maximum Likelihood 

Robust method to estimate model fit and parameters from all available data (Schlomer, Bauman, 

& Card, 2010) with robust standard errors. The Satorra-Bentler scaled model chi-square statistic 

tests the exact fit hypothesis; the hypothesis is tenable when the test is not significant (p > .05; 

Satorra & Bentler, 1994). However, because the exact fit hypothesis is often untenable for latent 

models tested with large sample sizes (N > 200; Kline, 2011), we also interpreted indices of 

relative fit based on cut-offs proposed by Hu and Bentler (1999). Specifically, we assessed 

relative fit by ensuring a small (close to .06) root mean square of error approximation (RMSEA) 
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statistic and a small upper limit of 90% the confidence interval (close to .08). In addition, we 

interpreted the comparative fit index (CFI) and Tucker-Lewis index (TLI). A large statistic (close 

to .95) indicates relatively good fit. Relatively good fit also results in a small (close to .08) 

standardized root mean square residual (SRMR). We examined large modification indices (MI > 

5) to identify areas of model misfit.  

For the planned correlation analyses, we computed bivariate correlations between all 

pairs of composite variables, and partial correlations between the mean composite scores of 

inconsistency compensation strategies and each of the 10 covariates, controlling for the other 

nine covariates. The covariates refer to mean composite scores of autonomous and controlled 

motivation toward the environment, pro-environmental attitude strength, psychological 

discomfort, self-integrity restoration and ego-invested self-protection motives, preferences for 

consistency, private and public self-consciousness, and social desirability. 

Results 

All the transgressions recalled via the Recall of a Recent Behavioural Inconsistency scale 

related to waste diversion, water conservation, or the reduction of greenhouse gas emissions, all 

of which are behavioural domains that correspond to the examples provided with this scale. 

Confirmatory Factor Analysis. Descriptive statistics for the nine Inconsistency 

Compensation Strategies scale items are in Table 1 (see Appendix A for the covariance matrix). 

Seven participants provided no data at all on the scale; therefore, the sample size for the CFA 

was N = 250. There were eight (3.2%) multivariate outliers; we tested the model with and 

without outliers to assess their impact on model fit. We specified the measurement model based 

on the results of the EFA conducted in study 1. Specifically, the five items corresponding to the 

CR factor were indicators of one latent variable and the four items corresponding to the BM 
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factor were indicators of a second latent variable. We fixed the path corresponding to one 

indicator per latent variable to 1 and specified uncorrelated residual error terms for each 

indicator. We also fixed the factor correlation to zero.  

The uncorrelated factor model fit relatively poorly when tested with multivariate outliers: 

n = 250; χ2(27) = 64.17, p < .001; RMSEA = .07, 90% CI: [.05, .10]; CFI = .91; TLI = .88; 

SRMR = .06. However, the model fit relatively well when tested without multivariate outliers: n 

= 242; χ2(27) = 52.10, p = .003; RMSEA = .06, 90% CI [.04, .09]; CFI = .95; TLI = .93; SRMR 

= .05. There were large modification indices suggesting that model fit could be improved by 

specifying covariances between the residual variances of items loading on the CR factor, 

however none of the modification indices supported cross-loadings across the two factors. 

Because the analysis supported the distinction between the two factors and there was no 

theoretical justification to specify covariances between indicators of either factor, we did not 

modify the model. Parameter estimates for the analysis without multivariate outliers (n = 242) 

are presented in Table 2. All indicators had substantive factor loadings (> .50) on their respective 

factors and the majority of the items were well-explained by the latent variables (R2 ≥ .30); with 

the exception of Item 15 (see Table 1) of the BM factor (R2 = .26). Though the BM factor 

appeared less reliable, the factor structure was theoretically tenable and the items corresponding 

to both factors were internally consistent (see Table 4). Therefore, we computed composite 

scores corresponding to the use of CR and BM strategies to test the functional significance 

hypothesis. 

Correlation analyses. See Table 4 for the descriptive statistics of the composite 

variables and Table 5 for their intercorrelations. The pattern of bivariate correlations between the 

environmental and the dissonance motivation constructs was mostly consistent with previous 
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research and the results of Study 1. Autonomous and controlled motivation toward the 

environment, and pro-environmental attitude strength, showed positive correlations with 

psychological discomfort. Autonomous motivation also showed a significant positive 

relationship with self-integrity restoration motives but not with ego-invested self-protection 

motives. Controlled motivation showed a positive correlation with ego-invested self-protection 

motives; however, contrary to previous research, its small positive correlation with self-integrity 

restoration motives was significant. We found that the use of CR strategies showed a negative 

correlation with autonomous motivation, pro-environmental attitude strength, and self-integrity 

restoration motives, and a positive correlation with ego-invested self-protection motives, as 

expected. Contrary to expectations, the use of CR strategies showed a null correlation with 

controlled motivation and psychological discomfort. It also had a positive correlation with social 

desirability and public self-consciousness, and a null correlation with private self-consciousness 

and preference for consistency. Finally, we found that the use of BM strategies had positive 

correlations with all 10 covariates; the positive correlations with controlled motivation toward 

the environment and ego-invested self-protection motives to compensate countered our 

hypotheses. 

The partial correlations (see Table 5) revealed a pattern of associations more consistent 

with the functional significance hypothesis. The use of CR strategies showed negative 

correlations with autonomous motivation toward the environment, self-integrity restoration 

motives, and a positive correlation with ego-invested self-protection motives, as expected. 

Contrary to expectations, the use of CR strategies showed a negative correlation with 

psychological discomfort and a null correlation with controlled motivation. Conversely, the use 

of BM strategies showed a positive correlation with autonomous motivation toward the 
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environment, pro-environmental attitude strength, and self-integrity restoration motives, as 

expected. However, its positive correlation with preferences for consistency remained 

significant. This pattern of results supports the idea that BM strategies facilitate organismic 

integration and satisfies consistency motives. The lack of correlation between the use of BM 

strategies and psychological discomfort could be due to the shared variance between these two 

constructs and autonomous motivation, self-integrity restoration motives, and pro-environmental 

attitude strength. 

Discussion 

The results of the CFA supported the distinction between CR and BM strategies; 

however, there were issues with the reliability of the BM factor. Although there were slight 

departures from our stated hypotheses, the pattern of bivariate correlations was consistent with 

previous research and the pattern of partial correlations partially supported the functional 

significance hypothesis. Again, we found evidence that people use BM strategies to reduce 

dissonance; however, there was stronger support for the idea that they use these strategies to 

facilitate organismic integration by upholding authentic pro-environmental attitudes. In addition, 

we found further evidence that people do not use CR strategies to reduce dissonance. Instead, 

they seem to use these strategies to protect ego-invested self-structures. In sum, the results 

support the hypothesis that compensation strategies fall into one of two broad categories: BM 

strategies that satisfy motives to facilitate organismic integration and to reduce dissonance, and 

CR strategies that satisfy motives to protect ego-invested self-structures.  

Study 3 

The main objective of Study 3 was to test hypotheses about the direct and indirect effects 

of autonomous and controlled motivation toward the environment on the use of compensation 
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strategies and, in turn, the frequency of native inconsistencies implied by the HABICE. 

According to the HABICE, autonomous motivation toward the environment should predict (a) 

the use of BM strategies to minimize inconsistencies and to reduce dissonance (positive direct 

and indirect effects) and (b) the avoidance of CR strategies that would exacerbate inconsistencies 

(negative direct effect), and (c) infrequent native inconsistencies in general and via inconsistency 

compensation processes (negative direct and indirect effects). Controlled motivation should 

predict (a) the use of CR strategies to minimize inconsistencies (positive direct effect) and (b) the 

use of BM strategies to reduce dissonance (positive indirect effect), and (c) frequent native 

inconsistencies via the use of CR strategies (positive indirect effect). A secondary objective of 

the study was to compare the predictive power of hypotheses based on the HABICE relative to 

hypotheses derived from CDT. We used multi-sample path analyses to test these hypotheses and 

to assess the generalizability of the HABICE to the Canadian population. 

Method 

Participants. We recruited the student sample via the ISPR. All undergraduate students 

registered with the ISPR were eligible for the study. Among them, 345 agreed to participate in 

the study. However, 97 participants (28.1%) did not describe a counter-environmental action on 

the Recall of a Recent Behavioural Inconsistency scale. Due to the nature of the Inconsistency 

Compensation Strategies scale, only participants who recalled a counter-environmental action 

were included in analyses.5 The mean age of the student sample (N = 248) was 19.4 years (range: 

17 to 46 years). The majority of the sample was female (n = 207; 83.5%); one participant (0.4%) 

declined to report his or her gender. Participants reported French (n = 115, 46.4%), English (n = 

96, 38.7%), or another language (n = 36, 14.5%) as their first language; one participant (0.4%) 

did not indicate his or her first language. 
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We recruited the general sample via Crowdflower. Crowdflower (2015) is a voluntary 

crowdsourcing service that manages the payment of its members in exchange for completing 

online microtasks (e.g., responding to surveys). Preliminary research of Amazon’s Mechanical 

Turk (which is a similar crowdsourcing workplace environment) supports these types of 

marketplaces as a trustworthy and effective source of data (Buhrmester, Kwang, & Gosling, 

2011; Mason & Suri, 2012; Rand, 2012). Crowdflower participants residing in Canada were 

eligible to participate in the study. Among them, 423 agreed to participate. However, we 

excluded from analyses the 122 participants (28.8%) who did not recall a counter-environmental 

action.6 The mean age of the general sample (N = 301) was 37.2 years (range: 16 to 78). The 

majority of sample was female (n = 208, 69.1%) and reported English (n = 252, 83.7%) as their 

first language. A fraction of the sample reported French (n = 22, 7.3%) or another language (n = 

27, 9.0%) as their first language. Both samples were sufficiently large to obtained unbiased 

model fit indices and parameter estimates via the planned multi-sample path analyses (Iacobucci, 

2010; Jackson, 2003). 

Procedure.  ISPR users received one research credit and Crowdflower contributors 

received $1.00 (CAD) for agreeing to participate in the study. In order to receive the 

compensation, Crowdflower contributors entered a completion code provided at the end of the 

survey into the Crowdflower web interface within 30 minutes of beginning the study (mean 

completion time = 14 minutes;  mean compensation satisfaction [n = 114] = 4.6/5.0; 

CrowdFlower, Inc., 2014). Participants from both samples saw the same study description and 

completed the same survey titled “Why do you act the way you do?” administered via 

LimeSurvey (Schmitz, 2012). We did not mention the environment in the study description to 

avoid a self-selection bias by highly motivated individuals toward the environment. All 
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participants provided informed consent (General Appendix C) before completing the survey. 

Then, they completed the Motivation Toward the Environment scale (see the Study 1 Method 

section for a description) and the Pro-Environmental Attitude Strength, Recall of a Recent 

Behavioural Inconsistency, Psychological Discomfort, and Inconsistency Compensation 

Strategies7 scales (see the Study 2 Method for a description). Finally, participants completed the 

Frequency of Recent Environmentally-Relevant Actions scale. 

Frequency of Recent Environmentally Relevant Actions scale (General Appendix H). 

We used the inventory of 18 environmentally relevant actions developed by Lavergne and 

Pelletier (2015) to measure the relative frequency of recent pro-environmental (9 items; e.g., 

“Purchased local foods”) and counter-environmental (9 items; e.g., “Took a bath or a long 

shower (> 10 min.).”) actions. The featured actions were selected because of their relevance to 

water conservation (6 items; e.g., “Turned off the water while brushing teeth”), waste reduction 

(6 items; e.g., “Used the double-sided option to print/copy on both sides of the page”), and the 

reduction of greenhouse gas emissions (6 items; e.g., “Used an electric clothes dryer). These 

actions were likely to match the transgressions recalled by participants based on the three 

examples provided with the Recall of a Recent Behavioural Inconsistency scale (see the Study 2 

Method section for a description of the scale). Specifically, participants estimated how often they 

had engaged in each action over the past month (free recall).  Pro-environmental actions (9 

items; e.g., “Brought reusable bags when shopping.”) were matched with counter-environmental 

actions (9 items; e.g., “Took plastic bags at the grocery/store check-out (instead of no bags or 

reusable bags).”). We obtained a score of the relative frequency of native inconsistencies by 

dividing the sum of the nine counter-environmental action items by the sum of all 18 items in the 

scale. 
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Data Analysis 

Again, we screened the data for violations of basic statistical assumptions using SPSS 

(2012) and we conducted path analyses using Mplus with the Full Information Maximum 

Likelihood Robust estimation method (Muthén & Muthén, 2012; Schlomer et al., 2010). The 

main analyses consisted of multi-sample path analyses to test and compare path models based on 

CDT versus those based on the HABICE. First, we fitted both path models to the covariance 

matrix of each group separately to ensure the hypothesized models were a good fit to the data. 

Second, we tested invariance hypotheses to assess the generalizability of the two models across 

the two samples (Kline, 2011). We tested the configural invariance hypothesis by 

simultaneously fitting the path models to the covariance matrices of both groups and freely 

estimating parameters across groups (i.e., equal form model). A non-significant model chi-square 

leads to the retention of the configural invariance hypothesis. We tested the full invariance 

hypothesis by fixing all the paths, variances, covariances, and residual variances, to equality 

across the two samples (i.e., equal parameter model). The full invariance hypothesis is tenable if 

the more restrictive equal parameter model fits as well as the less restrictive equal form model, 

as indicated by a non-significant (α =.05) Satorra-Bentler scaled chi-square difference test (∆χ2; 

Satorra & Bentler, 2001). We examined large modification indices (MI > 5) to identify areas of 

misfit and adjust the model, if necessary. Finally, we used the non-parametric bootstrapping 

method (1,000 samples) to obtain 95% bias-corrected confidence intervals of standardized 

specific indirect, total indirect, and total effects for the exogenous predictor variables of both 

models (Shrout & Bolger, 2002).  

Results 

All the transgressions recalled via the Recall of a Recent Behavioural Inconsistency scale 
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related to the behavioural domains corresponding to the examples provided with this scale. 

Sample differences. There were significant demographic differences between the two 

samples. The median age of the CrowdFlower sample (35 years) was 16 years greater than the 

median age of the ISPR sample (19 years). There was a greater proportion of males in the 

CrowdFlower sample (n = 93, 30.9%) compared to the ISPR sample (n = 40, 16.2%), χ2(1) = 

15.96, p < .001, ϕ = .17. Proportionally, more CrowdFlower contributors reported English 

(adjusted residual; se = -10.9) versus French (se = 10.6) or another language (se = 2.0) as their 

first language compared to registered ISPR users, χ2(2) = 130.29, p < .001, Cramers’ V = .49. In 

2014, the median age of the entire Canadian population was 41.7 years and half the population 

was male. The majority of the population reported English (58.7%) and about one-fifth reported 

French (22%) as their first language (Index Mundi, 2014). Therefore, the results indicate that the 

CrowdFlower sample was more representative of the general population than the ISPR sample of 

undergraduate students. There were also significant sample differences for the variables under 

study. See Table 6 for descriptive statistics by sample. Compared to the student sample (i.e., 

ISPR users), the general sample (i.e., CrowdFlower contributors) reported significantly greater 

autonomous motivation, t(547) = -5.42, p < .001, 95% CI [-.75, -.35], Cohen’s d = 0.46, and 

controlled motivation, t(547) = -4.07, p < .001, 95% CI [-.54, -.19], Cohen’s d = 0.35. The 

general sample also reported stronger pro-environmental attitudes, t(547) = -4.12, p < .001, 95% 

CI [-.51, -.18], Cohen’s d = 0.35, and less frequent native inconsistencies, t(532) = 3.01, p 

= .003, 95% CI [.02, .08], Cohen’s d = 0.26.  

Multi-sample path analyses. We used multi-sample path analyses to test the central 

hypotheses of the study. Specifically, we specified two competing path models to test and 

compare the hypothesized predictors of CR strategies and BM strategies proposed by CDT 
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versus the HABICE. We multiplied scores on the frequency of native inconsistencies variable by 

10 to rescale the covariance matrices of both samples (see Appendix C) and conducted all 

analyses with and without the single multivariate outlier within the general sample. There were 

no other violations of assumptions. 

CDT path model. The first model tested hypotheses derived from Festinger’s (1957) 

original theory (see Figure 1a). The frequency of native inconsistencies was regressed onto CR 

and BM. CR and BM were regressed onto psychological discomfort and attitude strength. 

Finally, psychological discomfort was regressed onto attitude strength. We specified residual 

error terms for the four endogenous variables. The model fit well within the student sample (n = 

248, χ2(2) = 2.99, p = .22) but fit poorly within the general sample (n = 300, χ2(2) = 22.55, p 

< .001). Results for the general sample suggested that model fit could be significantly improved 

by specifying a covariance between the residual variances of BM and CR (MI = 21). This 

covariance is consistent with the idea that, when initial attempts to compensate for an 

inconsistency fail to reduce dissonance (or to satisfy distal motives), people should be inclined to 

use a second strategy (Gotz-Marchand, Gotz, & Irle, 1974; Simon et al., 1995). The modified 

path model fit well within the student sample, χ2(1) = 3.09, p = .08, and the general sample, χ2(1) 

= 0.18, p = .67.  

Next, we tested invariance hypotheses. The equal form model fit well, χ2(2) = 3.28, p 

= .19, thereby supporting the configural invariance hypothesis. The equal parameter model fit as 

well as the equal form model, ∆χ2(14) = 23.65, p = .05. However, the exact fit hypothesis was 

not tenable, χ2(16) = 26.93, p = .04, and the modification indices suggested that model fit for 

both samples could be significantly improved by freeing the constraint imposed on the 

covariance between CR and BM (MI’s = 9). We reasoned that, because the general sample was 
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more motivated toward the environment in general, these participants might have been more 

inclined to use a second strategy when initial attempts to restructure cognitions exacerbated the 

perceived threat or failed to satisfy distal motives. The modified model (see Figure 1a) fit well, 

χ2(15) = 17.79, p = .27, and fit as well as the equal form model, ∆χ2(13) = 14.51, p = .34, thereby 

supporting partial invariance across samples. Modification indices for the student sample did not 

support the equality constraint imposed on the path between BM and the frequency of native 

inconsistencies (MI = 6). However, because the effect was consistent with theory and a priori 

hypotheses, we did not modify the model. The multivariate outlier had a negligible impact on the 

analysis. 

See Figure 1a for a diagram of the final partial invariance CDT path model with 

standardized estimates of direct effects and covariances. Refer to Table 7 for estimates and 95% 

bias-corrected bootstrap confidence intervals of the indirect and total effects of pro-

environmental attitude strength. As expected, pro-environmental attitude strength predicted 

greater psychological discomfort, greater use of BM strategies, lesser use of CR strategies, and 

infrequent native inconsistencies via direct effects. However, because psychological discomfort 

predicted the use of both types of compensation strategies, the indirect effects of attitude strength 

on the use of CR and BM strategies were both positive. Despite the inconsistent mediation 

effect—which suggests that the CDT model does not fully capture the complexity of the 

relationships between attitude strength, psychological discomfort, and CR (Shrout & Bolger, 

2002)—the total effect of attitude strength on CR was negative and significant, in accordance 

with CDT. In turn, CR strategies predicted frequent native inconsistencies, whereas BM 

strategies predicted infrequent native inconsistencies. The negative total indirect effect of attitude 

strength on the frequency of native inconsistencies was significant and seemed largely 
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attributable to the specific indirect effect via CR. The CDT model explained 9% of the variance 

in psychological discomfort, 13% of the variance in the use of CR strategies, 28% of the variance 

in the use of BM strategies, and about 20% of the variance in the relative frequency of native 

inconsistencies. 

HABICE path model. The HABICE path model (see Figure 1b) tested an alternative 

account of individual differences in inconsistency compensation processes based on the action-

based model and self-determination theory. To test the model, the relative frequency of native 

inconsistencies was regressed onto CR and BM, and onto autonomous motivation toward the 

environment based on previous research. Based on the results of Studies 1 and 2, CR was 

regressed onto autonomous and controlled motivation, but not psychological discomfort. BM 

was regressed onto psychological discomfort and autonomous motivation. Finally, psychological 

discomfort was regressed onto both types of motivation. We specified residual error terms for the 

four endogenous variables and covariances between autonomous and controlled motivation and 

between the residual variances of CR and BM. The model fit well in the general sample (χ2(4) = 

5.35, p = .25) and the student sample (χ2(4) = 5.09, p = .28). The equal form model fit well, χ2(8) 

= 7.83, p = .45, supporting the configural invariance hypothesis. The equal parameter model fit 

well (χ2(25) = 36.13, p = .07) but fit significantly worse than the equal form model (∆χ2(17) = 

28.30, p = .04). Freeing the equality constraint imposed on the covariance between CR and BM 

(MI = 8) improved the model’s fit overall (χ2(24) = 27.98, p = .26) and relative to the equal form 

model (∆χ2(16) = 20.14, p = .21). As with the CDT model, we decided not to modify the model 

even though the direct effect of BM on the relative frequency of native inconsistencies was not 

supported within the student sample (MI = 7). The multivariate outlier had a negligible impact on 

the analysis. 
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See Figure 1b for a diagram of the final HABICE path model with standardized estimates 

of direct effects and covariances. Refer to Table 7 for estimates and 95% bias-corrected 

bootstrap confidence intervals of the indirect and total effects of autonomous and controlled 

motivational orientations toward the environment. In line with previous research (Lavergne & 

Pelletier, 2015), both motivational orientations predicted greater psychological discomfort. As 

expected, autonomous motivation predicted greater use of BM strategies both directly and 

indirectly via psychological discomfort, and lesser use of CR strategies directly. Controlled 

motivation predicted greater use of CR strategies directly and greater use of BM strategies 

indirectly via psychological discomfort. In turn, the use of CR strategies predicted frequent 

native inconsistencies and BM predicted infrequent native inconsistencies (p = .05), as expected. 

Autonomous motivation predicted infrequent native inconsistencies directly and indirectly via 

the avoidance of CR strategies. Controlled motivation predicted frequent native inconsistencies 

indirectly via the use of CR strategies.  The HABICE path model explained twice as much 

variance in psychological discomfort and one-fifth more variance in the use of BM strategies 

than the CDT model, but explained identical proportions of variance in the use of CR strategies 

and the relative frequency of native inconsistencies.  

Discussion 

The present study tested the directional effects proposed by the HABICE, which is based 

on the action-based model and self-determination theory, and compared it to a model based on 

Festinger’s original CDT (1957). The results corroborated CDT. People seem motivated to use 

increasingly more elaborate compensation strategies as attitude strength and the magnitude of 

dissonance increases. The results also supported the dual distal motivational mechanisms of 

inconsistency compensation proposed by the HABICE. As expected, action tendencies to 
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facilitate organismic integration implied by levels of autonomous motivation toward the 

environment predicted the use of BM strategies and the avoidance of CR strategies, resulting in 

relatively infrequent native inconsistencies in day-to-day life. Action tendencies to obtain 

desirable and to avoid undesirable outcomes implied by levels of controlled motivation toward 

the environment predicted the use of BM strategies to reduce dissonance and the use of CR 

strategies to minimize or avoid non-threatening inconsistencies, resulting in relatively frequent 

native inconsistencies in day-to-day life. Furthermore, accounting for motivational orientations 

toward the environment seemed to clarify the inconsistent direct and indirect effects of pro-

environmental attitude strength on the use of CR strategies observed within the CDT model; the 

results suggest that people do not use CR strategies to satisfy distal controlled motives rather 

than to reduce dissonance when BM strategies are available. Finally, both models appeared 

generalizable to distinct samples of Canadians despite significant group differences.  

General Discussion 

The goal of the present research was to understand and explain individual differences in 

compensation processes, particularly choices among different types of compensation strategies, 

in response to spontaneous native environmental attitude-behaviour inconsistencies encountered 

in the environmental domain. The overall pattern of results provided support for the HABICE 

predictions based on the action-based model of dissonance and self-determination theory. Central 

to the HABICE is the idea that people consider environmental protection personally important 

for different reasons and that these reasons determine the functional significance of inconsistency 

compensation strategies. On the one hand, inconsistency compensation processes guided by 

organismic integration tendencies (i.e., autonomous motivation toward the environment) seem to 

dispose people to use BM strategies and to avoid CR strategies in order to restore the integrity of 
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authentic self-structures. On the other hand, inconsistency compensation processes guided by 

tendencies to avoid aversive instrumental outcomes (i.e., controlled motivation toward the 

environment) seem to dispose people to use BM strategies to avoid threatening inconsistencies 

but to use CR strategies to avoid non-threatening inconsistencies. The findings imply that 

accounting for individual differences in the distal motives guiding inconsistency compensation 

processes increases the predictive power of CDT and that these differences could explain the 

motivational processes underlying the environmental belief-action gap. 

Implications 

CDT proposes that people are more likely to compensate for attitude-behaviour 

inconsistencies as the magnitude of aroused dissonance increases (Festinger, 1957). Although we 

found relatively strong support for the idea that the magnitude of dissonance motivates people to 

use BM strategies, we failed to find reliable evidence that it motivates people to use CR 

strategies. Apparently, when people have the choice between all possible compensation 

strategies to reduce the dissonance aroused by native inconsistencies, they tend to use BM but 

not CR strategies. In fact, we found a consistently negative or null relationship between 

psychological discomfort and the use of CR strategies across studies, except for the Study 3 CDT 

path model, which showed that psychological discomfort predicts the use of CR strategies when 

controlling for levels of pro-environmental attitude strength. In accordance with the HABICE, 

however, the use of CR strategies showed a consistently negative relationship with autonomous 

motivation across studies, a positive relationship with controlled motivation in Studies 1 and 3, 

and a positive relationship with ego-invested self-protection motives to compensate in Study 2. 

The results of Study 3, in particular, suggest that the use of CR strategies emerges because of the 

contingent regulation tendencies associated with controlled motivation toward the environment. 
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Controlled motivation seems to dispose people either to avoid the dissonance aroused by 

threatening inconsistencies, which is consistent with CDT, or to minimize the inconsistency to 

avoid it or to avoid arousing dissonance, which is consistent with a justification-based account of 

self-regulation failure (De Witt Huberts, Evers, & De Ridder, 2014). In other words, individual 

differences in distal motives could explain the unreliable association between indicators of 

dissonance arousal and attitude change reported in the literature (see Harmon-Jones et al., 2009). 

Furthermore, CDT (Festinger, 1957) posits that people who are motivated to compensate 

for cognitive inconsistencies will change the least resistant cognition in the dissonance ratio, but 

few studies have tested this hypothesis empirically. The present research suggests that 

accounting for individual differences in the reasons why people consider life domains important 

facilitates predictions about the relative resistance to change of cognitions in that domain, 

without resorting to complex computations of the dissonance ratio (e.g., Sakai, 1999). When 

people accord importance to pro-environmental attitudes and behaviour because these cognitions 

are central to authentic self-structures, the authentic attitude appears more resistant to change 

than the inauthentic action. By contrast, when people accord importance to pro-environmental 

behaviour because these behaviours afford desirable contingencies, the resistance to change of 

cognitions seems to fluctuate, presumably as a function of social factors. When social factors are 

absent or do not support behavioural contingencies in the environmental domain, the counter-

environmental action is likely to be more resistant to change than the pro-environmental attitude 

because actions are generally more difficult to change. However, when salient controlling social 

factors offer desirable contingencies for pro-environmental behaviour, the pro-environmental 

attitude is likely to be more resistant to change than the counter-environmental action because 

changing the attitude would engender negative consequences. 
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These results also have important implications for environmental protection efforts. On 

the one hand, controlled compensation processes in the environmental domain seem directed at 

avoiding or minimizing aversive consequences rather than at protecting the environment. 

Furthermore, the results of Study 3 suggest that controlled compensation processes could lead to 

decreased motivation toward the environment over time. When people use BM strategies strictly 

to reduce dissonance, they should not identify with the compensatory action because the 

dissonance, not the self, caused the behaviour (Deci & Ryan, 2008). Worse yet, the observation 

that one freely chose to revise his or her pro-environmental attitudes should lead people to infer 

they hold weak pro-environmental attitudes (Fazio, Zanna, & Cooper, 1978). Over time, 

controlled compensation processes could therefore lead to the extinction of pro-environmental 

attitudes and foster amotivation toward the environment (Pelletier, Dion, Tuson, & Green-

Demers, 1999). On the other hand, autonomous compensation processes seem directed at 

resolving the inconsistency by protecting the environment, rather than merely at reducing 

dissonance, because protecting the environment is self-fulfilling. When people use BM strategies 

for autonomous reasons, they should identify more strongly with the compensatory action 

because it is self-determined (Deci & Ryan, 2008). Authentic behaviour change should also lead 

people to infer that they hold strong pro-environmental attitudes based on the considerable 

amount of effort they freely chose to invest to compensate for their counter-environmental 

actions (Fazio et al., 1978). Over time, autonomous compensation processes could therefore lead 

to more resistant pro-environmental attitudes and increased autonomous motivation toward the 

environment. 

Limitations and Future Research 

Because the research used retrospective self-reported data, it was difficult to determine 
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the precise nature of the psychological discomfort measure. It seems plausible that the reported 

levels of psychological discomfort reflect the dissonance aroused by the behavioural 

transgression or by the recall task itself, or both. Furthermore, if the recalled transgression did 

arouse sufficient dissonance to motivate the use of a compensation strategy, and that strategy 

was successful, people may have been unable or unwilling to recall the amount of psychological 

discomfort aroused by the transgression. Similarly, people may have exhibited biases when 

recalling the compensation strategies they used to deal with the recalled transgression, especially 

if the recall task aroused dissonance. This latter explanation seems supported by the direction of 

the correlations found between the social desirability measure and the use of BM (positive) and 

CR (negative) strategies in Study 2 (see Table 5). Any of these confounds could explain the null 

relationship between psychological discomfort and the use of CR strategies. In other words, there 

is a need to replicate the findings using observable and unbiased indicators of dissonance arousal 

and of CR and BM strategies. Finally, there was an uncontrolled time lag between the 

measurement of motivational orientations and the measurement of dissonance constructs in 

Study 2 but not in Studies 1 and 3. Because the results of Study 2 converged with those of 

Studies 1 and 3, there is no reason to believe that the time lag affected the results. 

Conclusion 

The results of the present research suggest that inconsistency compensation processes in 

the environmental domain have implications for the environmental belief-action gap and for 

environmental protection efforts. On the one hand, controlled compensation processes have the 

potential to weaken pro-environmental attitudes and to increase the frequency of counter-

environmental actions. In other words, controlled motivation toward the environment appears to 

exacerbate the environmental belief-action gap and, worse, may narrow the gap in favour of 
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continued environmental degradation over time. By contrast, autonomous compensation 

processes have the potential to strengthen pro-environmental attitudes and to decrease the 

frequency of counter-environmental actions. Therefore, it appears possible to harness 

autonomous motivation toward the environment to alleviate the gap and favour increased 

environmental sustainability. The results suggest there is a need to persuade Canadians of the 

personal relevance of environmental protection and of the importance of regulating pro-

environmental behaviours for autonomous reasons in order to foster an upward spiral of positive 

pro-environmental behaviour change. 
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Footnotes 

1 Compared to participants who recalled a counter-environmental action (N = 429; see Table 

3), participants who did not recall a counter-environmental action (N = 209) reported less 

autonomous motivation toward the environment (n = 205, M = 3.98, SD = 1.32), t(631) = -4.83, 

p < .001, 95% confidence interval (CI) [-.72, -.31], Cohen’s d = 0.38. They also reported less 

controlled motivation toward the environment (n = 205, M = 3.13, SD = 1.17), t(631) = -2.50, p 

= .01, 95% CI [-.41, -.05], Cohen’s d = 0.20. There were no differences in gender or first 

language composition (α = .05). 

2 Males (n = 117, M = 3.97, SD = 1.75) endorsed item 9 (see Table 1) more strongly than 

females (n = 289, M = 3.12, SD = 1.73), t(404)= -4.56, p < .001, 95% CI [-1.22, -.48], Cohen’s d 

= 0.45.  There were no first language differences (α = .001). 

3 Males (n = 122, M = 3.50, SD = 1.37) reported significantly less negative affect than 

females (n = 306, M = 4.28, SD = 1.39), t(426)= 5.25, p < .001, 95% CI [.49, 1.07], Cohen’s d = 

0.51. There were no first language differences (α = .001). 

4 Compared to participants who recalled a counter-environmental action (N = 257; see Table 

4), participants who did not recall a counter-environmental action (N = 82) reported weaker pro-

environmental attitudes (n = 66, M = 3.81, SD = 1.05), t(321) = -3.65, p < .001, 95% CI [-.80, 

-.24], Cohen’s d = 0.41. They also reported less autonomous motivation toward the environment 

(n = 81, M = 3.60, SD = 1.34), t(331) = -2.45, p = .02, 95% CI [-.72, -.08], Cohen’s d = 0.27. 

There were no differences in gender or first language composition (α = .05). 

5 ISPR users who were included (N = 248; see Table 6) and excluded (N = 97) from analyses 

reported similar levels of autonomous and controlled motivation toward the environment, pro-

environmental strength, and relative frequency of counter-environmental actions (α = .05). 



162 

 

 

Proportionally, there were more females who recalled a counter-environmental action (n = 207, 

83.8%) versus females who did not (n = 66, 69.5%), χ2(1) = 8.75, p = .003, ϕ = .16. There were 

no differences in first language composition (α = .05).  

6 Compared to CrowdFlower contributors who recalled a counter-environmental action (N = 

301; see Table 6), those who did not recall a counter-environmental action (N = 122) reported 

weaker pro-environmental attitudes (n =108, M = 4.19, SD = 1.29), t(407) = -5.67, p < .001, 95% 

CI [-.93, -.45], Cohen’s d = 0.56. They also reported less autonomous motivation toward the 

environment (n = 108, M = 4.62, SD = 1.41), t(407) = -3.08, p = .002, 95% CI [-.69, -.15], 

Cohen’s d = 0.31. There were no differences in gender or first language composition (α = .05). 

7 A CFA of the Inconsistency Compensation Strategies scale items supported the two-factor 

structure within the general sample. Assumption testing and covariance structural modeling 

procedures were identical to the ones described in Study 2 (see the Results section). The 

uncorrelated factor model fit poorly, so we freed the covariance between the CR and BM factors. 

The correlated model fit relatively poorly when tested with multivariate outliers, n = 288; χ2(26) 

= 84.46, p < .001, RMSEA = .09, 90% CI [.07, .11], CFI = .95, TLI = .92, SRMR = .07. 

However, the model fit relatively well when tested without outliers, n = 281, χ2(26) = 58.85, p 

< .001, RMSEA = .07, 90% CI [.04, .09], CFI=.97, TLI=.96, SRMR=.06. All indicators had 

substantive loadings (> .50) on their respective factors and the latent variables explained a 

substantial amount of variance for each item (R2 > .30).  
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Table 1 

 

Descriptive Statistics for the Inconsistency Compensation Strategies Scale Items of Studies 1 and 2 

 

 Study 1  Study 2 

Item M SD Skew  n M SD Skew 

Non-compensation         

   1. Doing nothing at all. 2.71 1.80  0.78      

   2. Putting the inconsistency out of my mind. 3.99 1.69 -0.07      

   3. Simply shrugging it off. 3.15 1.83  0.56      

Attitude Change/Trivialization         

   4. Concluding that my action toward the environment is an indication of  

       my true attitudes and beliefs about the environment. 
2.96 1.67  0.54      

   5. Questioning whether environmental sustainability is really that  

       important to me personally. 
2.44 1.52  0.95  244 2.89 1.64  0.50 

   6. Thinking that the issue of environmental sustainability has been  

       blown out of proportion. 
2.47 1.52  0.96  244 2.59 1.60  0.84 

   7. Reassessing the importance I attribute to environmental  

       sustainability. 
3.01 1.68  0.41      

   8. Concluding that environmental sustainability is not a priority for me. 2.44 1.53  0.93  250 2.88 1.65  0.68 

Rationalization         

   9. Thinking that my individual action probably had no measurable  

       impact on the environment. 
3.37 1.78  0.28      

   10. Thinking it doesn't really matter since most people act the same  

         way. 
2.77 1.70  0.70  247 3.71 1.90  0.14 

   11. Concluding that I could not have acted in any other way under the  

         circumstances. 
2.69 1.77  0.85      
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Table 1 (Continued) 

 

 Study 1  Study 2 

Item M SD Skew  n M SD Skew 

   12. Thinking I cannot be held personally responsible for environmental  

         sustainability. 
3.24 1.68  0.36  244 3.21 1.79  0.38 

   13. Mentally listing reasons why it wasn't my fault. 2.47 1.55  0.92      

   14. Thinking that the action I just did, despite being unsustainable, was  

         consistent with other values and goals I consider important. 
2.78 1.65  0.71      

Behaviour Modification/Behaviour Change         

   15. Acting sustainably (consistently) when I found myself in a similar  

         situation at a later time. 
4.63 1.72 -0.48  245 4.20 2.12 -0.17 

   16. Making changes in my surroundings (ex: placing a recycling bin    

         where there wasn't one) that would allow me or remind me to act  

        more sustainably in the future. 

3.85 1.89 -0.04  245 3.69 1.97  0.05 

   17. Actively looking for opportunities to act sustainably (consistently)  

         in other situations. 
3.93 1.72 -0.02  243 3.85 1.97 -0.07 

   18. Immediately correcting the inconsistent action (ex: repeating the  

         action in a more sustainable fashion). 
3.64 1.89  0.11  244 3.00 1.94  0.59 

Note. Study 1 n = 407. Study 2 N = 250. Items complete the statement: “When I became aware that I acted inconsistently with my own personal beliefs and/or 

goals about environmental sustainability, I reacted by…” The potential and actual range of observed values were 1 (do not agree) to 7 (completely agree). 
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Table 2 
 

Factor Loadings for the Exploratory Factor Analyses (EFA) With Principal Axis Factoring and Varimax Rotation of Study 1 (N = 407) 

and the Confirmatory Factor Analysis (CFA) of Study 2 (N = 250) 
 

 Note. Large rotated factor loadings ( ≥ .50) of the Study 1 EFA’s are in boldface. The standardized path estimates (λ) of the Study 2 CFA are significant (p’s 

< .001). The symbol “---” indicates a fixed path (λ = 1). RFL = rotated factor loading. CR = cognitive restructuring. BM = behaviour modification. Unstd. = 

unstandardized. CI = confidence interval. Std. = standardized. T = trivialization. R = rationalization. N = non-compensation. B = behaviour modification.  
aSee Table 1 for a complete list of items. 

  Study 1 initial EFA  Study 1 final EFA  Study 2 CFA 

  RFL Extraction 

Communality 

 RFL Extraction 

Communality 

 λ   

Itema Strategy CR BM  CR BM  Unstd. [95% CI] Std.  R2 

6 T   .65  -.10 .43    .71   .03 .50  0.72 [0.58, 0.87] .62 .39 

5 T   .64   .01 .41    .63   .08 .40  0.98 [0.87, 1.09] .81 .66 

8 T   .61  -.33 .49    .70  -.19 .53  --- .83 .69 

10 R   .60  -.40 .52    .65  -.27 .50  0.91 [0.76, 1.06] .64 .41 

12 R   .56  -.17 .35    .53  -.08 .29  0.91 [0.75, 1.06] .68 .46 

9 R   .53  -.38 .42         

13 R   .52   .02 .27         

4 T   .51   .09 .26         

14 R   .50   .03 .25         

7 T   .47   .30 .31         

11 R   .36  -.06 .13         

2 N   .32  -.27 .18         

18 B   .04   .69 .47   -.06   .72 .52  0.99 [0.73, 1.25] .55 .30 

16 B   .12   .68 .47    .01   .71 .50  1.32 [0.81, 1.83] .73 .53 

17 B   .13   .62 .40   -.02   .56 .32  1.18 [0.73, 1.63] .65 .42 

1 N   .32  -.60 .46         

3 N   .36  -.60 .48         

15 B  -.12   .55 .31   -.23   .58 .39  --- .51 .26 
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Table 3  

 

Descriptive Statistics and Bivariate and Partial Correlations of the Study 1 Composite Variables 

 

        Correlations 

Variable n M SD Skew α Range  1 2 3 4 5 

Motivation constructs             

   1. Autonomous motivation 428 4.50 1.23 -0.29 .84a 1.00-7.00    .46***  .49*** -.30***  .44*** 

   2. Controlled motivation 428 3.36 1.05 -0.05 .80a 1.00-6.50     .40*** .10*  .23*** 

   3. Negative affect 429 4.05 1.43 -0.09 .89 1.00-7.00     -.16**  .45*** 

Compensation strategies             

   4. Cognitive restructuring 429 2.68 1.17  0.55 .78 1.00-6.60  -.35***  .30*** -.07  -.18*** 

   5. Behaviour modification 429 4.02 1.34 -0.05 .74 1.00-7.00   .28*** -.04  .30***   

Note. All variables had a potential range of 1 to 7. Bivariate correlations are above the diagonal. Partial correlations between the compensation strategies 

(Variables 4 and 5) and each motivation construct (Variables 1 through 3) controlling for the other two motivation constructs are below the diagonal in italics.  
aCronbach alpha corresponding to the least internally consistent composite subscale. 
*p < .05. **p < .01. ***p < .001. 
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Table 4  

 

Descriptive Statistics of the Study 2 Composite Variables 

 

     Range 

Skew Variables n M SD α Potential Actual 

Environmental constructs        

   Autonomous motivation 252 4.00 1.24 .87a 1-7 1.00-7.00 -0.06 

   Controlled motivation 252 3.05 0.97 .87a 1-7 1.00-5.75 -0.21 

   Attitude strength 257 4.34 1.03 .77 1-7 1.75-7.00  0.06 

Dissonance motivation constructs        

   Psychological discomfort 252 3.50 1.50 .92 1-7 1.00-7.00  0.17 

   Self-integrity restoration 248 3.36 1.72 .80 1-7 1.00-7.00  0.28 

   Ego-invested self-protection 248 2.08 1.38 .85 1-7 1.00-7.00  1.21 

General constructs        

   Private self-consciousness 255 1.91 0.56 .74 0-3 0.11-3.00 -0.18 

   Public self-consciousness 255 2.09 0.66 .83 0-3 0.00-3.00 -0.84 

   Preference for consistency 254 4.35 1.20 .86 1-7 1.00-7.00 -0.40 

   Social desirability 252 5.23 2.04 .56 0-10 1-10  0.09 

Compensation strategies        

   Cognitive restructuring 250 3.06 1.31 .82 1-7 1.00-7.00  0.27 

   Behaviour modification 249 3.71 1.46 .70 1-7 1.00-7.00  0.01 

Note. N = 257.  
aCronbach alpha corresponding to the least internally consistent composite subscale. 
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Table 5 

 

Bivariate and Partial Correlations of the Study 2 Composite Variables 

 

Variables n 1 2 3 4 5 6 7 8 9 10 11 12 

Environmental constructs              

   1. Autonomous motivation 252    ---  .41***  .34***  .58***  .37***  .10  .21***  .08  .19**  .17** -.40***  .39*** 

   2. Controlled motivation 252     ---  .13*  .15*  .14*  .30***  .15*  .23***  .26*** -.12 -.01  .15* 

   3. Attitude strength 257      ---  .30***  .41***  .09  .13*  .02  .09  .17** -.42***  .34*** 

Dissonance motivation  

constructs 
             

   4. Psychological discomfort 252       ---  .47***  .42***  .22***  .16*  .10 -.01 -.11  .44*** 

   5. Self-integrity restoration 248        ---  .49***  .21**  .11  .17**  .14* -.20**  .44*** 

   6. Ego-invested self-protectiona 248         ---  .18**  .24***  .24*** -.04  .18**  .27*** 

General constructs              

   7. Private self-consciousness 255          ---  .55***  .24*** -.19**  .07  .14* 

   8. Public self-consciousness 255           ---  .33*** -.19**  .14*  .13* 

   9. Preference for consistency 254            ---  .09 -.02  .22*** 

   10. Social desirability 252             --- -.16*  .15* 

Compensation strategies              

   11. Cognitive restructuring 250 -.22**  .05 -.03 -.20** -.15*  .26***  .12  .06 -.05  .02    --- -.04 

   12. Behaviour modification 249  .15* -.03  .24***  .06  .17**  .02 -.05  .05  .13*  .08     --- 

Note. N = 257. Bivariate correlations are above the diagonal. Partial correlations between the two compensation strategies (variables 11 and 12) and each 

covariate (variables 1 through 10) controlling for the other nine covariates are below the diagonal in italics. 
aThe variable was log-transformed to correct the skewed distribution. 
*p < .05. **p < .01. ***p < .001. 
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Table 6 

 

Descriptive Statistics of the Study 3 Variables by Sample 

 

  General sample (N = 301)  Student sample (N = 248) 

Variable n M SD α Range Skew  n M SD α Range Skew 

Autonomous motivation 301 5.04 1.14 .89a 1.42-7.00 -0.34  248 4.49 1.23 .88a 1.08-7.00 -0.43 

Controlled motivation 301 3.83 0.97 .84a 1.00-6.67 -0.16  248 3.46 1.13 .85a 1.00-6.25 -0.04 

Attitude strength 301 4.88 1.00 .81 2.25-7.00 -0.07  248 4.54 0.96 .73 2.00-6.75 -0.37 

Psychological discomfort 285 3.67 1.54 .94 1.00-7.00 -0.03  243 3.44 1.51 .92 1.00-7.00  0.17 

Cognitive restructuring 288 2.58 1.31 .87 1.00-6.20  0.50  241 2.78 1.23 .78 1.00-6.60  0.47 

Behaviour modification 288 3.58 1.49 .82 1.00-7.00 -0.08  241 3.79 1.41 .75 1.00-7.00 -0.18 

Frequency of native inconsistencies 294 3.83 1.88 --- .00-.94  0.47  238 4.31 1.80 --- .00-.88  0.16 

Note. The frequency of native inconsistencies variable had a potential range of 0 to 1. All other variables had a potential range of 1 to 7. 
aCronbach alpha corresponding to the least internally consistent composite subscale. 
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Table 7 

 

Indirect and Total Effects Corresponding to the Predictor Variables of the Final Partial Invariance Multi-Sample Path Models of 

Study 3 

 

Effect 

CDT model  HABICE model 

Attitude Strength  Autonomous Motivation  Controlled Motivation 

Unstd. [95% BCI] Std.  Unstd. [95% BCI] Std.  Unstd. [95% BCI] Std. 

Cognitive restructuring         

    Indirect total (via PD)  0.06 [ 0.03,  0.09]  .05**       

    Total -0.43 [-0.52,-0.34] -.33***  -0.35 [-0.45,-0.27] -.33***   0.41 [ 0.30, 0.50]  .34*** 

Behaviour modification         

    Indirect total (via PD)  0.19 [ 0.13, 0.24]  .13***   0.12 [ 0.08,  0.16]  .10***   0.12 [ 0.08, 0.16]  .09*** 

    Total  0.48 [ 0.38, 0.59]  .33***   0.54 [ 0.45,  0.61]  .44***   0.12 [ 0.08, 0.16]  .09*** 

Native inconsistencies         

    Indirect via CR -0.17 [-0.25,-0.12] -.09***  -0.14 [-0.21,-0.10] -.09***   0.17 [ 0.11, 0.23]  .10*** 

    Indirect via BM -0.05 [-0.09,-0.02] -.03*  -0.05 [-0.10,-0.01] -.03Ϯ    

    Indirect via PD & CR  0.02 [ 0.01,  0.04]  .01**       

    Indirect via PD & BM -0.03 [-0.06,-0.01] -.02*  -0.01 [-0.03, 0.00] -.01Ϯ  -0.01 [-0.03, 0.00] -.01Ϯ 

    Indirect total -0.23 [-0.32,-0.15] -.12***  -0.21 [-0.29,-0.12] -.13***   0.15  [ 0.10, 0.22]  .09*** 

    Total -0.69 [-0.82,-0.56] -.37***  -0.59 [-0.71,-0.47] -.38***   0.15  [ 0.10, 0.22]  .09*** 

Note. N = 549. CDT = cognitive dissonance theory. HABICE = hierarchical action-based model of inconsistency compensation in the environmental domain. 

Unstd. = unstandardized estimates. BCI = bias-corrected bootstrap confidence interval. Std. = Standardized estimates. PD = psychological discomfort. CR = 

cognitive restructuring. BM = behaviour modification. 
Ϯp < .10. *p < .05. **p < .01. ***p < .001. 
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Figure 1. Model diagrams of the final partial invariance multi-sample path analyses of Study 3. Solid lines indicate parameters constrained to equality across the 

general (N = 301; subscript “G”) and student (N = 248; subscript “S”) samples. Broken lines indicate unconstrained parameters across the two samples. Double-

headed arrows indicate a correlation (r). Single-headed arrows indicate a directional path. Standardized path estimates (λ) and proportions of explained variance 

(R2) are shown on the figure. CDT = cognitive dissonance theory. HABICE = hierarchical action-based model of inconsistency compensation in the 

environmental domain. 
Ϯp < .10. *p < .05. **p < .01. ***p < .001. 
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Appendix A 
 

Correlation Matrix for the Exploratory Factor Analysis of Study 1 and the Covariance Matrix for the Confirmatory Factor Analysis of Study 2 
 

Itema 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

1 .25** .58** .10* .21** .22** .01 .46** .38** .45** .16** .19** .12* .12* -.30** -.32** -.37** -.38** 

2  .35** .17** .16** .13** .06 .21** .23** .34** .13** .35** .22** .17** -.16** -.12* -.06 -.24** 

3   .16** .19** .28** .00 .43** .37** .44** .14** .29** .08 .20** -.37** -.35** -.26** -.37** 

                  

4    .33** .27** .28** .33** .20** .23** .18** .29** .22** .30** -.04  .09  .15**  .11* 

5     2.70 .41** .48** .48** .29** .37** .23** .32** .28** .25** -.10  .09  .04 -.01 

6     1.10  2.57 .20** .52** .42** .42** .21** .42** .34** .39** -.15**  .03 -.02  .01 

7       .23**  .11* .14** .12* .15** .23** .16**  .09  .25**  .31**  .21** 

8     1.57  1.26   2.73 .46** .51** .19** .28** .22** .21** -.29** -.15** -.18** -.11* 

                  

9         .47** .22** .44** .37** .24** -.16** -.26** -.24** -.22** 

10     1.29  1.22   1.59   3.60 .28** .44** .30** .27** -.28** -.17** -.15** -.27** 

11           .18** .22** .23** -.13*  .03  .03 -.04 

12     1.52  1.43   1.30   1.73   3.21 .36** .29** -.15** -.08  .00 -.12* 

13             .35** -.04  .07  .06  .01 

14              -.09  .13*  .15** -.02 

                  

15    -0.12 -0.12  -0.23  -0.13   0.01    4.50  .41**  .30**  .46** 

16     0.41 -0.14  -0.18  -0.47   0.04    1.15  3.90  .42**  .48** 

17     0.14 -0.17  -0.37  -0.22   0.11    1.12  2.03  3.87  .41** 

18     0.29 -0.01  -0.52  -0.61   0.07    1.56  1.50  1.23  3.77 

Note. Bivariate correlations of the Study 1 EFA variables (N = 407) are above the diagonal. Variances and covariances of the Study 2 CFA variables (N = 250) are 

on the diagonal (in boldface) and below the diagonal, respectively. 
aSee Table 1 for a complete list of items with descriptive statistics. 
*p < .05. **p < .01. ***p < .001.
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Appendix B 

 

Scree Plot Corresponding to the Parallel Exploratory Factor Analyses of Study 1  
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Appendix C 

 

Covariance Matrices for the Multi-Sample Path Analyses of Study 3 

 

Variable 1 2 3 4 5 6 7a  n s2 

1. Autonomous  

       motivation   ---  0.46  0.81  0.57 -0.22  0.77 -0.73  301 1.30 

2. Controlled  

       motivation  0.58   ---  0.23  0.53  0.27  0.47 -0.05  301 0.95 

3. Attitude  

       strength  0.74  0.21   ---  0.43 -0.41  0.42 -0.64  301 1.01 

4. Psychological  

       discomfort  0.73  0.59  0.40   ---  0.10  1.09 -0.44  285 2.36 

5. Cognitive  

       restructuring -0.30  0.31 -0.41  0.05   ---  0.42  0.75  288 1.71 

6. Behaviour  

       modification  0.85   0.34  0.51  1.04 -0.12   --- -0.58  288 2.22 

7. Frequency of native  

       inconsistenciesa -0.79 -0.07 -0.73 -0.49  0.75 -0.35   ---  294 3.53 

           

n 248 248 248 243 241 241 238    

s2  1.51  1.28  0.93  2.28  1.50  2.00  3.23    

Note. Covariances for the general sample (N = 301) are above the diagonal and corresponding n and variances (s2) 

are in the columns on the right side of the table. Covariances for the student sample (N = 248) are below the 

diagonal and corresponding n and s2 are in the rows at the bottom of the table.  
aScores were multiplied by 10 to rescale the covariance matrix. 
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Abstract 

This research examined how people compensate for inconsistencies between their favourable 

attitudes toward global warming mitigation (pro-GW attitudes) and their greenhouse gas (GHG)-

emitting actions. The authors used the hypocrisy paradigm to test hypotheses about the 

interactive effect of individual differences in autonomous and controlled motivation toward the 

environment, and of social factors that direct attention to the public versus private aspects of the 

self on inconsistency compensation processes. Participants (N = 108) were randomly assigned to  

of 4 conditions that manipulated commitment (public versus private) to a pro-attitudinal 

advocacy in favour of mitigating GW and awareness (induced versus not induced) of recent 

GHG-emitting actions. As expected, inducing awareness of past transgressions motivated people 

to compensate for the attitude-behaviour inconsistency. Making a public advocacy pressured 

people to revise their pro-GW attitudes when there was no opportunity to compensate for their 

GHG-emitting actions. Making a private advocacy facilitated the manifestation of individual 

differences in motivation toward the environment on intentions to revise pro-GW attitudes. 

Ironically, the results suggest that inducing public awareness of transgressions (i.e., hypocrisy) or 

inducing private awareness of transgressions among people with low levels of autonomous or 

with high levels of controlled motivation toward the environment may lead to the erosion of pro-

GW attitudes when there is no opportunity to compensate for GHG-emitting actions. By contrast, 

people with high levels of autonomous and low levels of controlled motivation toward the 

environment seemed to resist the tendency to revise their pro-GW attitudes under conditions of 

private awareness.  
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The Effects of Inducing Public and Private Awareness of Environmental Transgressions on 

Motivation and Intentions to Revise Global Warming Attitudes 

In light of the sobering report by the Intergovernmental Panel on Climate Change (2014) 

documenting the exacerbating effect of climate change on the dire state of the environment, it is 

reassuring to know that many Canadians report being increasingly concerned about the 

environment (Institute for Social Research, 2007, 2009; Ipsos-Reid, 2012). Unfortunately, 

Canadians have been slow at changing their behaviour to be in line with their environmental 

concerns, particularly when it comes to curbing greenhouse gas (GHG) emissions. For example, 

the majority of Canadians—73.3% in 1996 and 72.3% in 2006—continue to drive to work 

despite having access to public transportation; an environmentally harmful habit exacerbated by 

rising median commuting distances and population growth (Statistics Canada, 2008). In the 

interest of mitigating or slowing global warming (GW) and climate change, there is a need to 

examine how people deal with inconsistencies between their favourable attitudes toward GW 

mitigation and their harmful GHG-emitting actions (Gifford, 2011). This seems especially 

important in light of recent research showing that the choice of strategy to compensate for 

attitude-behaviour inconsistencies in the environmental domain has implications for the relative 

frequency of counter-environmental versus pro-environmental behaviour (PEB).  

Lavergne and Pelletier (2015a) found that compensating for a counter-environmental 

action by reversing its harmful impact or performing a pro-environmental action (i.e., behaviour 

modification) predicted relatively infrequent native inconsistencies in day-to-day life. By 

contrast, compensating for a recent counter-environmental action by trivializing pro-

environmental attitudes or the harmful impact of the action, or by justifying the action (i.e., 

cognitive restructuring) predicted relatively frequent native inconsistencies. These findings imply 
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that the choice of strategy to compensate for attitude-behaviour inconsistencies has implications 

for the persistence of pro-environmental attitudes and the frequency of PEB. However, cognitive 

dissonance theories (see Harmon-Jones & Mills, 1999 for a review) do not make clear 

predictions about which strategy people are likely to use to compensate for attitude-behaviour 

inconsistencies, in part, because these theories do not clearly elucidate why inconsistencies are 

uncomfortable (Proulx, Inzlicht, & Harmon-Jones, 2012). Fortunately, recent research suggests 

that accounting for individual differences in motivation toward the environment may facilitate 

predictions about the use and choice of inconsistency compensation strategies in the 

environmental domain (Lavergne & Pelletier, 2015a; 2015b). 

Hierarchical Action-Based Model of Inconsistency Compensation in the Environmental 

Domain  

The research by Lavergne and Pelletier (2015a) provided support for the proposed 

hierarchical action-based model of inconsistency compensation in the environmental domain 

(HABICE). The HABICE is rooted in the action-based model of dissonance (Harmon-Jones, 

Amodio, & Harmon-Jones, 2009) and self-determination theory (Deci & Ryan, 1985a, 1985b; 

2008; Vallerand, 1997). Specifically, the model outlines predictions about how individual 

differences in distal motives for effective and unconflicted action in the environmental domain 

affect the perception of attitude-behaviour inconsistencies, the arousal of dissonance when such 

inconsistencies arise, and the use and choice of strategies to compensate for these 

inconsistencies.  

Like the action-based model of dissonance (Harmon-Jones et al., 2009), the HABICE 

operates on the assumption that conflicting cognitions, for example salient pro-environmental 

attitudes and counter-environmental actions, arouse dissonance because they activate opposing or 
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contradictory action tendencies—such as values, needs, goals, or behavioural commitments. As a 

result, these inconsistencies threaten effective action. This assumption implies that there are two 

types of motivation operating during dissonance processes (Harmon-Jones, 1999). The 

dissonance aroused by attitude-behaviour inconsistencies creates a proximal motivation that 

energizes inconsistency compensation processes. In addition, the dominant action tendencies 

elicited by such inconsistencies prime distal motives for effective and unconflicted action that 

guide these processes.  

In accordance with self-determination theory (Deci & Ryan, 1985a; 1985b; 2008; 

Vallerand, 1997), the HABICE (Lavergne & Pelletier, 2015a) posits there are two types of distal 

motivational orientations that embody distinct action tendencies and guide inconsistency 

compensation processes. On the one hand, action tendencies to facilitate organismic integration 

via the authentic self-regulation of PEB implied by high levels of autonomous motivation toward 

the environment (Deci & Ryan, 1985a; Pelletier, Tuson, Green-Demers, Beaton, & Noels, 1998), 

foster authentic or adaptive compensation processes. On the other hand, action tendencies to 

facilitate desirable instrumental outcomes via the contingent regulation of PEB implied by high 

levels of controlled motivation toward the environment (Deci & Ryan, 1985a; Pelletier et al., 

1998), foster inauthentic or maladaptive compensation processes.  

Autonomous compensation processes. Organismic integration refers to the innate 

tendency to act in a way that supports the coherence and consistence of authentic self-

structures—for example, needs, beliefs, values, emotions, and behavioural tendencies—in order 

to feel autonomous and competent (Hodgins & Knee, 2002; Ryan & Deci, 2004). Therefore, 

levels of autonomous motivation toward the environment, the tendency to regulate PEB because 

environmental protection is personally important or because PEB are inherently satisfying (i.e., 
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PEB with an internal locus of causality), correspond to individual differences in the tendency to 

facilitate organismic integration via the authentic regulation of PEB (Deci & Ryan, 1985a; 

Pelletier et al., 1998). Consequently, autonomous motivation toward the environment is reliably 

associated with strong pro-environmental attitudes and with frequent and persistent self-

determined PEB (de Groot & Steg, 2010; Green-Demers, Pelletier, & Ménard, 1997; Lavergne, 

Sharp, Pelletier, & Holtby, 2010; Osbaldiston & Sheldon, 2003; Pelletier, Green-Demers, & 

Béland, 1997; Pelletier et al., 1998; Villacorta, Koestner, & Lekes, 2003). 

Lavergne and Pelletier (2015a; 2015b) found that autonomous motivation toward the 

environment facilitates dissonance arousal when people become aware of their own counter-

environmental actions. Specifically, these inconsistencies motivate people to compensate to 

reduce dissonance and to restore the integrity of authentic self-structures, in this case self-

relevant pro-environmental attitudes (Lavergne & Pelletier, 2015b). Presumably, when people 

regulate PEB because environmental protection is personally important and self-relevant, their 

counter-environmental actions represent an authentic self-integrity threat. As a result, 

autonomous motivation toward the environment disposes people to use behaviour modification 

strategies to compensate for the negative impact of their counter-environmental actions, for 

example engaging in compensatory pro-environmental actions. Furthermore, this motivational 

orientation disposes people to avoid using cognitive restructuring strategies, presumably because 

revising self-relevant attitudes would exacerbate the perceived threat (Lavergne & Pelletier, 

2015a). The authentic use of compensation strategies partly explained the negative relationship 

between autonomous motivation toward the environment and the frequency of recent counter-

environmental versus pro-environmental actions (Lavergne & Pelletier, 2015a; 2015b).   

Controlled compensation processes. The socially acquired action tendency to act in a 
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way that facilitates desirable outcomes, such as praise, and deters undesirable outcomes, such as 

criticism, undermines organismic integration but supports ego-invested self-structures (e.g., 

feelings of self-worth contingent on the approval of others; Hodgins & Knee, 2002; Hodgins, 

2008; Ryan & Deci, 2004). Levels of controlled motivation toward the environment correspond 

to individual differences in the tendency to facilitate desired instrumental outcomes via the 

contingent regulation of PEB (Pelletier et al., 1998). Controlled motivation disposes people to 

engage in PEB because of external or internal pressures to act a certain way, which implies an 

external perceived locus of causality (Deci & Ryan, 1985a). For these reasons, controlled 

motivation toward the environment is not reliably associated with pro-environmental attitudes or 

with the frequency or persistence of PEB (Green-Demers et al., 1997; Lavergne et al., 2010; 

Pelletier et al., 1997; 1998; Villacorta et al., 2003). 

Controlled motivation toward the environment facilitates dissonance arousal when people 

become aware of their counter-environmental actions and it motivates them to compensate for 

inconsistencies to reduce dissonance and to protect ego-invested self-structures (Lavergne & 

Pelletier, 2015b). However, when the inconsistency leaves people feeling indifferent, presumably 

because the counter-environmental action is private and does not conflict with instrumental 

action tendencies, controlled motivation does not motivate them to compensate. It seems that 

people who regulate PEB to obtain desired contingencies or to avoid undesired contingencies 

perceive their counter-environmental actions as a potential threat to ego-invested self-structures. 

As a result, controlled motivation toward the environment disposes people to use different 

compensation strategies depending on whether or not the inconsistency arouses dissonance. 

Lavergne and Pelletier (2015a) found that controlled motivation predicted the use of overt 

behaviour modification strategies strictly to reduce dissonance (indirect effect). This finding 
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implies that the dissonance aroused by the perceived ego-invested self-threat pressured people to 

minimize or to avoid the aversive consequences of their actions (e.g., negative social evaluative 

reactions). However, when counter-environmental actions did not arouse dissonance, controlled 

motivation predicted the use covert cognitive restructuring strategies, presumably to minimize or 

avoid the cognitive inconsistency (Lavergne & Pelletier, 2015a). The contingent use of 

compensation strategies fully explained the positive relationship between controlled motivation 

toward the environment and the relative frequency of recent counter-environmental actions 

(Lavergne & Pelletier, 2015a; 2015b).   

These findings support the notions that individual differences in autonomous and 

controlled motivation toward the environment act as distal motives that guide inconsistency 

compensation processes, and that the quality rather than the quantity of motivation predicts the 

choice of compensation strategy. Although previous research seems to support the HABICE, it 

has focused exclusively on the role of individual differences in levels of autonomous and 

controlled motivation, and relied on correlational research designs. Previous tests of the 

HABICE do not account for the moderating effects of social factors on motivation for a specific 

activity at a specific time, in this case the quality of motivation to compensate, as postulated by 

self-determination theory (Deci & Ryan, 2008; Vallerand, 1997). Therefore, the purpose of the 

present research was to test the assumptions of the HABICE regarding the interactive effects of 

individual differences in motivation toward the environment and of social factors on 

inconsistency compensation processes using an experimental design. 

Hypocrisy Paradigm 

The HABICE (Lavergne & Pelletier, 2015a; 2015b) assumes that the reasons why 

attitude-behaviour inconsistencies motivate people to compensate should predict the choice of 
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compensation strategy. In accordance with the hierarchical model of extrinsic and intrinsic 

motivation (Vallerand, 1997), the model also assumes that social factors—the real or imagined 

presence of important others—moderate the top-down effects of individual differences in 

motivation toward the environment on motives to compensate. The influence of social factors 

seem particularly important during perception processes, because the real or imagined presence 

of evaluative or controlling others should lead people to use ego-invested self-structures to 

evaluate the significance of their counter-attitudinal actions. One way to test this hypothesis is to 

use the hypocrisy paradigm. This paradigm consists of inducing a public attitude-behaviour 

inconsistency (i.e., hypocrisy) by having participants make a public commitment to a pro-

attitudinal course of action and by subsequently inducing awareness of recent behavioural 

transgressions against the advocated attitude (Stone & Fernandez, 2008).  

The standard hypocrisy effect. The hypocrisy paradigm derives from the self-

consistency revision of cognitive dissonance theory (Thibodeau & Aronson, 1992; Aronson, 

1999). Self-consistency theory posits that becoming aware that one does not always practice 

what one preaches violates personal expectations of integrity and, therefore, induces feelings of 

hypocrisy that motivate people to restore self-integrity. Because the advocated attitude is 

personally important and public, the induced inconsistency motivates people to engage in 

compensatory behaviour change because, under these conditions, no other strategy has the 

potential to restore self-integrity (Stone & Fernandez, 2008). The positive effect of induced 

hypocrisy on behaviour change is the standard hypocrisy effect reported in the literature. 

Evidence of the standard hypocrisy effect comes from experimental research that manipulates 

commitment to a pro-attitudinal advocacy and awareness of recent past transgressions against the 

advocated attitude (see Stone & Fernandez, 2008 for a review). This research typically targets 
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positive behaviour change in important social domains, such as the promotion of health-

enhancing behaviour (Aronson, Fried, & Stone, 1991; Freijy & Kothe, 2013; Stone, Aronson 

Crain, & Winslow, 1994; Stone, Wiegand, Cooper, & Aronson, 1997), PEB (Dickerson, 

Thibodeau, Aronson, & Miller, 1992; Fried, 1998; Fried & Aronson, 1995), and adherence to 

road safety and driving laws (Fointiat, 2004; 2008; Fointiat & Grosbras, 2007; Fointiat, Morisot, 

& Pakuszewski, 2008). 

However, the results of many studies suggest that inducing a public attitude commitment 

without inducing awareness of past transgressions or inducing awareness of past transgressions 

without inducing a public attitude commitment sometimes causes as much behaviour change as 

inducing hypocrisy (c.f., Aronson et al., 1991; Fointiat et al., 2008; Stone et al., 1994; Stone et 

al., 1997).  These findings suggest that manipulating either factor of the hypocrisy paradigm is 

sufficient to motivate behaviour change. It seems important to understand the motivation 

underlying these effects because recent research suggests that inducing hypocrisy may not 

always lead to positive behaviour change. Rubens, Gosling, Bonaiuto, Brisbois, and Moch 

(2015) found that inducing hypocrisy regarding the use of environmentally harmful plastic bags 

prior to a grocery shopping session did not lead people to accept fewer free plastic grocery bags 

at the checkout, compared to shoppers who were not approached by the experimenters (control 

condition). By contrast, inducing a public commitment to use fewer plastic bags without 

inducing awareness of past transgressions led people to accept fewer free plastic grocery bags 

compared to the hypocrisy and control conditions. This unexpected result implies that the 

hypocrisy condition induces a different motivational state than the public commitment-only 

condition, a state that may pressure people to revise or restructure their attitudes when they 

cannot immediately reverse or counter-balance the negative impact of their behavioural 
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transgressions. If this is the case, inducing hypocrisy to promote positive behaviour change could 

have the unintended and ironic effect of eroding important attitudes. 

However, researchers have yet to study or explain these intriguing phenomena, 

presumably because we know relatively little about the quality of motivation induced by 

cognitive dissonance induction procedures, such as the hypocrisy paradigm (Harmon-Jones, 

1999). Therefore, we used the HABICE to reinterpret the effects of the two factors manipulated 

by the hypocrisy paradigm to explain these phenomena. 

Commitment, resistance to change, and self-directed attention. Previous research 

suggests that making a public commitment to an attitude or increasing the attitude’s salience 

prior to a dissonance induction increases its resistance to change (Simon, Greenberg, & Brehm, 

1995; Starzyk, Fabrigar, Soryal, & Fanning, 2009). In agreement with the HABICE, we also 

hypothesized that making a public versus a private commitment to a pro-attitudinal advocacy 

directs attention to different aspects of the self and, as a result, induces different motivational 

states. On the one hand, making a public commitment—believing that other people will witness 

the advocacy and be able to identify the participant as the author—should prime concerns with 

how others perceive the advocacy behaviour (Fenigstein, Scheier, & Buss, 1975). Therefore, the 

public commitment manipulation should induce a state of public self-awareness or a “private 

audience of internally represented significant others” (Baldwin & Holmes, 1987, p. 1087) and 

motivate people to act consistently with the advocated attitude to avoid appearing inconsistent to 

others (Festinger, 1957). In other words, the public commitment manipulation should induce a 

state of evaluation apprehension that pressures people to regulate their behaviour to avoid 

negative or to promote positive social evaluative reactions (Hodgins, 2008). This alternative 

interpretation could explain why inducing a public attitude commitment is sometimes sufficient 
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to produce levels of behaviour change on par with the standard hypocrisy effect.  

By contrast, making an anonymous (i.e., private) pro-attitudinal advocacy is likely to 

prime concerns with the personal relevance of the advocacy behaviour and direct attention to the 

private aspects of the self, such as the thoughts, needs, goals, or feelings elicited by the 

behaviour (Fenigstein et al., 1975). In other words, the private commitment manipulation should 

induce a state of private self-awareness. To the extent that the advocacy behaviour is self-

congruent and satisfies organismic integration, as would likely be the case among people with 

high levels of autonomous motivation toward the environment, the private advocacy should 

prime authentic self-structures and autonomous motives (Hodgins & Knee, 2002; Ryan & Deci, 

2004). In the case of people with high levels of controlled motivation toward the environment, 

the effect of the private advocacy should be different. Because others would not be able to 

identify the author, there should be no perceived advantages to making a private advocacy except 

to obtain external rewards (e.g., compensation for participating in the research). Therefore, to the 

extent that the advocacy behaviour is not self-relevant or does not satisfy organismic integration 

action tendencies, the private advocacy should prime ego-invested self-structures and controlled 

motives.  

To summarize, we suggest that the commitment manipulation should interact with levels 

of autonomous and controlled motivation toward the environment thereby inducing different 

motivational states in the public and private commitment conditions. The public commitment 

manipulation should induce a state of evaluation apprehension that leads all individuals to 

regulate their behaviour to avoid negative or to promote positive social evaluative reactions.  The 

private commitment manipulation should induce a motivational state that corresponds to 

individual differences in motivation toward the environment. Making a private advocacy should 
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induce an autonomous motivational state and promote self-consistent behaviour among 

individuals with high levels of autonomous motivation and low levels of controlled motivation 

toward the environment (i.e., a “good quality” motivational profile; Ratelle, Guay, Vallerand, 

Larose, & Sénecal, 2007; Vansteenkiste, Sierens, Soenens, Luyckx, & Lens, 2009). However, the 

private advocacy behaviour should induce a controlled motivational state and promote the same 

action tendencies as the public commitment manipulation among individuals with other 

motivational profiles. 

Awareness, simultaneous accessibility, and motivation to compensate. Cognitive 

dissonance theories assume that dissonance or psychological discomfort is aroused when 

conflicting cognitions are simultaneously accessible (Festinger, 1957; McGregor, Newby-Clark, 

& Zanna, 1999; Harmon-Jones et al., 2009). In fact, this is the logic behind dissonance induction 

paradigms, such as the hypocrisy paradigm (Stone & Fernandez, 2008), which consist of 

increasing the salience of conflicting attitudes and actions (Harmon-Jones & Mills, 1999). 

Therefore, inducing awareness of recent past transgressions after making a pro-attitudinal 

advocacy should arouse dissonance and motivate people to compensate for the threatening 

inconsistency. However, we believe that the choice of compensation strategy will depend on the 

motivational state induced by the commitment manipulation. In general, the overt pro-attitudinal 

advocacy behaviour should be more resistant to change than the privately recalled (covert) 

transgressions (Fried, 1998). Therefore, inducing awareness of past transgressions should 

dispose people to engage in compensatory behaviour change, regardless of the type of attitudinal 

commitment (Stone & Fernandez, 2008). This alternative interpretation could explain why 

inducing awareness under conditions of private commitment is sometimes sufficient to produce 

levels of behaviour change on par with the standard hypocrisy effect. However, if the availability 
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of behaviour change strategies is blocked or delayed, the motivational states induced by the 

commitment manipulation should determine who will tolerate the aroused dissonance and who 

will reduce the dissonance using other means.  

The public commitment manipulation should create a controlled motivational state of 

evaluation apprehension that pressures people to avoid the aversive consequences of their actions 

(regardless of individual differences in motivation toward the environment). According to the 

HABICE, these people should therefore be inclined to use cognitive restructuring strategies, such 

as attitude change, when they cannot change their behaviour to reduce dissonance. By contrast, 

the private commitment manipulation should create a motivational state that corresponds to 

individual differences in levels of autonomous and controlled motivation toward the 

environment. Therefore, people who exhibit high levels of controlled motivation (or low levels 

of autonomous motivation) should also reduce dissonance by revising their attitudes under 

conditions of private commitment. Conversely, people with high levels of autonomous 

motivation and low levels of controlled motivation toward the environment should perceive the 

induced inconsistency as an authentic self-integrity threat and be motivated to restore authentic 

self-integrity under conditions of private commitment. Therefore, the HABICE posits that these 

people should be motivated to tolerate the aroused dissonance until an authentic behaviour 

change strategy becomes available because restructuring attitudes would exacerbate the 

perceived self-threat.  

To summarize, we suggest that the awareness manipulation should increase the 

simultaneous accessibility of conflicting cognitions, arouse dissonance, and motivate people to 

compensate for the perceived inconsistency by changing their behaviour. However, when people 

do not immediately have an opportunity to change their behaviour, the tendency to change or 
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restructure pro-environmental attitudes to reduce dissonance should vary according to the 

motivational states induced by the commitment manipulation. When the commitment 

manipulation induces a controlled motivational state, the aroused dissonance should pressure 

people to revise or restructure their pro-environmental attitudes to reduce dissonance. However, 

when the commitment manipulation induces an autonomous motivational state, the elicited self-

integrity motives should encourage people to tolerate the aroused dissonance rather than to 

change their attitudes. 

Selective Exposure to Information 

In order to test hypotheses about attitude change when there are barriers to behaviour 

change, we needed to avoid artificially constraining the availability of compensation strategies. 

Therefore, we developed a task to observe patterns of selective exposure to information. The 

search for domain-relevant information is an integral part of cognitive dissonance theory, which 

posits that people should seek out information to favour the change of the least resistant 

cognition responsible for the inconsistency (Festinger, 1957). In the environmental domain, 

seeking out information represents an effective strategy for acquiring the knowledge needed to 

act consistently with pro-environmental attitudes, such as favourable attitudes toward GW 

mitigation (Pelletier & Sharp, 2008; Séguin, Pelletier, & Hunsley, 1999). We assumed, based on 

previous research, that making a commitment to a pro-attitudinal advocacy, be it private or 

public, would give rise to preferences for attitudinally-consistent versus attitudinally-inconsistent 

information (i.e., a confirmation bias; Jonas, Schulz-Hardt, Fischer, & Frey, 2006). However, we 

expected this confirmation bias to be especially strong under conditions that induce a defensive 

state, specifically under conditions of public commitment or of induced awareness (Hart et al., 

2009). Furthermore, we hypothesized that the information search would serve different motives 
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depending on the commitment and awareness manipulations, and the moderating effects of these 

two manipulations on motivation. The next section summarizes the research hypotheses.  

Present Research and Hypotheses 

We used 2 x 2 between-subjects experimental design to manipulate public versus private 

commitment to a written advocacy statement in favour of mitigating GW and to induce versus 

not induce awareness of recent GHG-emitting actions. The design yielded four experimental 

conditions: (1) private commitment + no induced awareness (private commitment condition), (2) 

public commitment + no induced awareness (public commitment condition), (3) private 

commitment + induced awareness (private awareness condition), and (4) public commitment + 

induced awareness (public awareness or hypocrisy condition). We measured levels of 

autonomous and controlled motivation toward the environment (Pelletier et al., 1998) to examine 

how participants with different motivational orientations intended to use the information 

gathered via the Information Search task across the four experimental conditions. The goal of the 

study was to show that making a public (identifiable) versus a private (anonymous) advocacy 

induces different motivational states and that increasing the simultaneous accessibility of 

conflicting cognitions via the awareness manipulation arouses dissonance and motivates people 

to compensate in a way that satisfies these motives. We hypothesized this reinterpretation of the 

hypocrisy paradigm would clarify why inducing a public commitment or inducing awareness is 

sometimes sufficient to induce behaviour change and why the standard hypocrisy effect wanes 

when there are barriers to behaviour change.  

Dissonance arousal. The standard hypocrisy effect implies that the public awareness 

condition should induce the largest magnitude of dissonance. By contrast, the HABICE suggests 

that the awareness manipulation should arouse similar amounts of dissonance across levels of the 
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commitment factor, albeit for different reasons, because it increases the simultaneous 

accessibility of conflicting cognitions. Therefore, we expected to observe a main effect of 

awareness on the magnitude of dissonance but not an interaction between commitment and 

awareness. We did not expect individual differences in motivation toward the environment to 

predict the quantity of motivation to compensate (i.e., psychological discomfort) under 

conditions of experimentally induced awareness. 

Selective exposure to global warming information. We observed patterns of selective 

exposure to GW information to see if we could replicate the independent effects of the public 

commitment and of the induced awareness manipulations on overt behavioural responses. Based 

on the HABICE, we expected to observe a confirmation bias, a preference for attitudinally 

consistent information, across conditions because of salient pro-environmental attitudes. 

However, we expected the confirmation bias to be especially strong among people motivated to 

compensate for attitude-behaviour inconsistencies (induced awareness conditions) and among 

people motivated to appear consistent to others (public commitment condition). We expected 

people who were not motivated to compensate or to appear consistent (private commitment 

condition) to show a relatively weak confirmation bias. We did not expect to observe effects of 

autonomous or controlled motivation on patterns of selective exposure to information. According 

the HABICE, individual differences in motivation toward the environment should determine the 

quality of motivation underlying the Information Search task rather than overt behavioural 

responses to the task. 

Information search intentions. We expected people in the induced awareness conditions 

to be motivated to compensate for the induced attitude-behaviour inconsistency. Therefore, we 

hypothesized that these individuals would seek out information to facilitate compensatory 
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behaviour change and, to a lesser extent, attitude change because both strategies have the 

potential to minimize the perceived inconsistency (Festinger, 1957). In the public commitment 

condition, we expected people to seek out information to facilitate attitudinally consistent 

behaviour—but not to facilitate attitude change—to avoid appearing inconsistent to others. 

Finally, we expected people in the private commitment condition to evaluate relevant 

information objectively to determine the accuracy of their pro-environmental attitudes or to 

validate or defend the pro-GW mitigation advocacy behaviour (Hart et al., 2009). Therefore, we 

hypothesized that these people would seek information that supports PEB, but would not seek 

information to revise their attitudes. In sum, we hypothesized that the four conditions would 

produce strong intentions to seek out information to facilitate PEB. However, we expected to 

observe a main effect of awareness on attitude change intentions qualified by a higher-order 

interaction between commitment, awareness, and both motivational orientations toward the 

environment. 

In accordance with the HABICE, we expected that the commitment factor would 

moderate the effect of individual differences in autonomous and controlled motivation toward 

the environment on intentions to revise favourable attitudes toward GW mitigation, especially 

under conditions of induced awareness. Under conditions of public commitment, we 

hypothesized that the awareness manipulation would pressure people to revise their attitudes. 

Under conditions of private commitment, we hypothesized that people with high levels of 

autonomous motivation and low levels of controlled motivation would report weaker intentions 

to revise their attitudes compared to people with other motivational profiles, especially under 

conditions of induced awareness. In other words, we expected a four-way interaction showing a 

simple main effect of awareness under conditions of public commitment and a simple three-way 



193 

 

 

interaction between the awareness factor and levels of autonomous and controlled motivation 

toward the environment under conditions of private commitment. 

Method 

Design 

We conducted an experiment with a two (commitment: private versus public advocacy in 

favour of mitigating GW) by two (awareness: recall versus no recall of recent GHG-emitting 

actions) between-subjects factorial design. The outcomes were psychological discomfort, 

confirmation biases in the search of information, and intentions to seek out information to 

facilitate behaviour change and attitude change.  

Participants 

We recruited participants via the Integrated System of Participation in Research (ISPR). 

The ISPR is a participant pool used to recruit students enrolled in introductory psychology 

courses to participate in research studies. On average, 3,500 students register with the ISPR in a 

given academic year (Anderson, 2013).  Students registered with the ISPR are free to participate 

and can choose the research studies they wish to complete. In exchange for their participation, 

students receive research credits that count as bonus points in the course (up to maximum of 

4%). In recent years, the mean age of students registered with the ISPR has been 19.5 years (SD 

= 4.0) and about three-quarters of them were female (73%). In terms of first language learned, 

the majority of participants reported English (60%), about a quarter reported French (23%), and 

the remaining participants reported another language (17%). On average, participating students 

are registered in programs offered by faculties of social sciences (31%, including 15% registered 

in psychology programs), health sciences (24%), sciences (18%), arts (8%), or other programs 

and faculties (20%; “Demographics of the research participants,” n.d.).  
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According to a sensitivity power analysis (Faul, 2013), the sample size (N = 108) yielded 

sufficient power (1 – β = .80) to detect a moderate increase in explained variance (f 2 = .21, R2 

= .17) via the planned analyses of information search intentions (see the Data Analysis section). 

The large majority of the sample (n = 74, 68.5%) reported being 18 to 20 years old. Twelve 

participants (11.1%) reported being between 16 and 18 years old whereas the rest of the 

participants (n = 20, 18.5%) reported being 21 years or older. Two participants (1.9%) did not 

report their age group. In terms of first language learned, 44 participants (40.7%) reported 

English, 38 participants (35.2%) reported French, 23 participants (21.3%) reported another 

language, and three participants (2.8%) declined to answer. 

Procedure 

Only students with favourable attitudes toward GW mitigation were eligible for the 

study, because the commitment manipulation (see below) required students to write a pro-

attitudinal advocacy in favour of mitigating GW.  Participants could register for the study only if 

they agreed with the statement: “Do you agree that humans must reduce their greenhouse gas 

emissions in order to minimize or curb global warming?” during an initial prescreening survey. 

The study description titled “Perceptions of Social Issues” did not mention GW or the 

environment to avoid a self-selection bias by highly motivated individuals toward the 

environment. The description invited ISPR users to participate in a 45-minute laboratory session 

in the official language of their choice (English or French). Prior to the laboratory session, we 

randomly assigned participants to one of four conditions: (1) private commitment, (2) public 

commitment, (3) private awareness, or (4) public awareness (i.e., hypocrisy).  

The experimenter informed participants the study was about perceptions of GW 

information in the media when they arrived for the laboratory session (see General Appendix O 
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for a copy of the experimental script). Participants then provided written informed consent 

(General Appendix P). First, the experimenter asked participants to write a pro-attitudinal 

advocacy in favour of GW mitigation. The experimenter told participants that the advocacy was 

to gauge their opinions toward the issue and that we would use the advocacy as part of an 

ostensible on-campus poster campaign for the reduction of GHG emissions. The stated objective 

of the campaign was to raise awareness about GW and to show that students from all faculties 

and departments are concerned with the issue. The experimenter asked participants if they were 

willing to write the advocacy (all participants agreed) before introducing the standardized 

advocacy form (General Appendix Q). The form bore a description of the fictitious on-campus 

poster campaign and featured the instructions “explain in 75 words or less (3 or 4 sentences) why 

you think it is important to address the issue of global warming and what students can do to help 

the cause.” There was a space to write their program of study at the bottom of the form. The form 

used to induce public commitment also featured a space for participants to write their full names.  

Second, participants assigned to the private and public awareness conditions completed 

an anonymous survey of recent GHG-emitting actions. The ostensible purpose of the survey was 

to tailor future awareness campaigns. Participants listed three recent GHG-emitting actions on a 

standardized recall form (General Appendix R). The form bore the instructions “Thinking about 

all your activities over the past month, please list 3 actions you did that may have contributed to 

global warming (avoidable actions that you know produce a considerable amount of greenhouse 

gas emissions).” The experimenter encouraged participants to recall their own examples but also 

provided them with a list of examples to help with the task (General Appendix S). To bolster the 

anonymity of the recall survey, the experimenter instructed participants to put the anonymous 

surveys in an envelope, which contained three surveys ostensibly completed by other 
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participants. Participants in the no-induced awareness conditions did not complete the survey and 

proceeded directly to the Information Search task.  

Third, all participants had the opportunity to read media articles of their choice on the 

topic of GW. Before doing the Information Search task, the experimenter told participants “we 

think people’s moods and emotions might affect how they perceive, assimilate, and interpret 

information in the media” and asked them to complete the Psychological Discomfort scale. The 

experimenter then introduced the Information Search task. He or she explained that all the 

articles were of the same length and that there was no time limit for the task, and asked the 

participants to read the titles of all the articles before selecting two articles to read. The 

experimenter stepped out of the room while participants completed the task. Then, all 

participants completed a questionnaire to assess their intentions to facilitate behaviour change 

and attitude change via the Information Search task, their levels of autonomous and controlled 

motivation toward the environment, and their pro-GW mitigation attitudes.  

Finally, the experimenter debriefed the participants and informed them that there was no 

on-campus campaign for the reduction of GHG emissions. The experimenter trimmed and 

destroyed the portion of the standardized advocacy form bearing the participants’ names, and 

revealed the real purpose of the study. Participants received one research credit as compensation. 

Motivation Toward the Environment scale. The Motivation Toward the Environment 

scale (Pelletier et al., 1998) was used to assess individual differences in levels of autonomous 

and controlled motivation toward the environment. The scale consists of 24 items that answer the 

question “Why are you doing things for the environment?” on a 7-point Likert scale (1 does not 

correspond at all, 7 corresponds exactly). The scale features six subscales of four items that 

correspond to the regulation styles proposed by self-determination theory: intrinsic regulation 
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(e.g., “For the pleasure I experience when I find new ways to improve the quality of the 

environment.”), integrated regulation (e.g., “Because taking care of the environment is an 

integral part of my life.”), identified regulation (e.g., “Because it is a reasonable thing to do to 

help the environment.”), introjected regulation (e.g., “Because I would feel guilty if I didn't.”), 

external regulation (e.g., “For the recognition I get from others.”), and non-specific regulation 

(i.e., amotivation; e.g., “I don't really know; I can't see what I'm getting out of it.”). Previous 

research supports the scale’s multi-dimensional factor structure, internal consistency, test-retest 

reliability over multiple time points measured at 3- to 5-week intervals, and convergent and 

discriminant construct validity (Pelletier et al., 1998; Villacorta et al., 2003). We computed 

autonomous motivation scores by taking the mean of the intrinsic (α = .88), integration (α = .85), 

and identification subscales (α = .89), and computed controlled motivation scores by taking the 

mean of the introjection (α = .87) and external regulation (α = .80) subscales.  

Pro-Global Warming Mitigation Attitude Strength scale (General Appendix T). The 

Pro-Environmental Attitude Strength scale developed by Lavergne and Pelletier (2015b) was 

adapted to measure the strength of favourable attitudes toward GW mitigation (pro-GW 

attitudes). Two items assessed pro-GW attitude position extremity by asking participants to 

indicate their agreement (1 do not agree, 7 agree completely) with the statements “the hypothesis 

that greenhouse gas emissions from human activities are causing global warming” and “humans 

must take action to reduce their greenhouse gas emissions in order to minimize or curb global 

warming.” Consistent with other popular attitude strength measures (e.g., Brannon, Tagler, & 

Eagly, 2007), six additional items measured various dimensions of attitude strength including 

levels of knowledge, importance, self-concept centrality, representativeness of values, and 

certainty, as well as the likelihood of changing the attitude (reverse-coded) on a 7-point Likert 
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scale (1 not at all, 7 very much). We computed scores of pro-GW mitigation attitude strength by 

taking the mean of the eight items (α = .81). 

Psychological Discomfort scale (General Appendix G). We used the Psychological 

Discomfort scale developed by Lavergne and Pelletier (2015a) to assess levels of induced 

dissonance; however, the scale instructions were adapted for the purposes of the present study. 

Specifically, participants responded (1 not at all, 7 very much) to the statement “To what extent 

are you feeling ______ right now?” Nine items measured the target construct of psychological 

discomfort (e.g., “uncomfortable,” “disappointed,” “hypocritical”). Scores based on these items 

have been found to be unidimensional and internally consistent (α ≥ .90) in previous research 

(Lavergne & Pelletier, 2015a; 2015b); therefore, we computed scores of psychological 

discomfort by taking the mean of the nine items (α = .87). The scale also included three anxious 

emotions (e.g., “agitated”) and six positive emotions (e.g., “pleased"), which we included to 

minimize demand characteristics but that we did not analyze. 

Information Search task. Participants completed a computerized reading task via the E-

Prime application suite (2014) on an IBM Lenovo ThinkPad® T60 notebook computer screen. 

The task included written instructions about which keys to press to select articles, go to the next 

page of text, return to the main menu, and exit the task. Before starting the task, participants read 

the following definition: “Global warming refers to the hypothesis that greenhouse gas emissions 

due to human activities are causing a sustained increase in the average temperature at the Earth’s 

surface and changes in climate.” Subsequently, participants saw a menu of eight article titles and 

selected the first of two articles to read. After reading the first article, participants returned to the 

same menu of titles to make their second selection. Four articles bore titles that supported or 

were consistent with the anthropogenic GW hypothesis (i.e., pro-GW information; e.g., “Global 
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warming, a real problem”). Four articles bore titles that denied or were inconsistent with this 

hypothesis (i.e., counter-GW information; e.g., “Global warming is a myth”).  

The information used to construct the media articles was found using a search engine and 

keywords, such as “global warming,” “consequences,” “causes,” and “myth.” We sourced 

excerpts and information from publicly-accessible books, journal and magazine articles, 

documents, reports, websites, and blogs (David Suzuki Foundation, n.d.; Dumas, 2006; 

Madrigal, 2009; Moore, 2006; National Geographic, n.d.; Patz & Khaliq, 2002; Rancourt, 2007; 

“Scientific opinion on climate change,” n.d.; Sierra Club, n.d.; Singer & Avery, 2008; “The lack 

of scientific rigour,” n.d.; Weart, 2010). In other words, we selected information people might 

find if they were motivated to search for GW information in their day-to-day lives. The first 

author edited the sourced excerpts to create articles with a consistent style for the purposes of the 

task. Articles were formatted to be of approximately the same length (865 to 1058 words) so they 

could be presented over a series of three slides or pages of text on the computer screen (35.8 

centimetres). The slides (General Appendix U) were created in Powerpoint (Microsoft Office, 

2007) using the Arial font size 11. We converted the slides (.ppt) to image files (.jpg) for use in 

E-Prime. We did not reveal the source of the information to the participants because it could have 

biased the perceived credibility of the information (Brannon et al., 2007). Finally, the E-Prime 

application suite recorded the type of information (i.e., pro- versus counter-GW) people selected 

to read first and second. 

Information Search Intentions scale. Participants indicated their agreement with two 

items about their intentions for the Information Search task on a 7-point Likert scale (1 do not 

agree, 7 completely agree; see General Appendix V).  The items measured intentions to seek out 

information to facilitate behaviour change (i.e., “I wanted to know how to change my behaviour 
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to be more in line with my existing opinion about global warming.”) and attitude change (i.e., “I 

decided it was time to find information that would allow me to change my own opinion about 

global warming.”).  

Data Analysis 

We conducted all data analyses in SPSS (2012). We screened the data for violations of 

basic statistical assumptions (Tabachnick & Fidell, 2007). Next, we conducted a series of four 

planned analyses to test research hypotheses. First, we tested predictions about dissonance 

arousal using a 2 (commitment: public versus private) x 2 (awareness: induced versus not 

induced) analysis of variance (ANOVA) of psychological discomfort scores. Second, we tested 

hypotheses about confirmation biases in the search for GW information using a 4 x 4 chi-square 

test of independence to determine if patterns of selective exposure to information were 

contingent on experimental condition. Finally, we conducted two identical analyses of 

covariance (ANCOVA) of intentions to facilitate behaviour change and attitude change via the 

Information Search task, controlling for scores of psychological discomfort. In order to test the 

hypothesized four-way interaction between the commitment manipulation, the awareness 

manipulation, and continuous scores of autonomous and controlled motivation toward the 

environment, we used the hierarchical regression approach to ANOVA. Finally, we conducted 

simple slopes analyses to probe significant interactions between the experimental factors and 

motivation (α = .05; Aiken & West, 1991).  

Results 

A series of ANOVA revealed no significant differences (α = .001) in autonomous 

motivation, controlled motivation, and pro-GW attitude strength between participants assigned to 

the four experimental conditions (equal n = 27), indicating that the groups were homogeneous. 
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There were also no significant differences across the entire set of study variables between 

participants who reported different first languages, or who completed the study in different 

academic terms or with a different experimenter. Furthermore, independent samples t-tests 

showed no significant differences due to gender or experimental language (English n = 68, 

French n = 40). There did not appear to be any confounding variables. There was one extreme 

outlier score of psychological discomfort in the public commitment condition and one in the 

public awareness condition (z > 2.58, disconnected from the distribution of scores). These scores 

were recoded to within one interval unit (1/9 = 0.11) of the next most extreme score in the 

distribution to minimize the influence of outliers on their respective group means (Tabachnick & 

Fidell, 2007). There no other violations of assumptions. See Table 1 for descriptive statistics of 

the study variables by condition. 

Dissonance Arousal  

First, we conducted the planned 2 x 2 ANOVA of psychological discomfort scores. 

Psychological discomfort scores were not related to autonomous motivation, controlled 

motivation (except in the private commitment condition, r = .40, p = .04), or with pro-GW 

attitude strength; therefore, we did not enter any covariates in the model. We entered contrast 

codes corresponding to the commitment (-1 private, 1 public) and awareness (-1 not induced, 1 

induced) factors in Step 1, F(2, 105) = 1.71, p = .19, R2 = .03, and we added the Commitment x 

Awareness interaction term in Step 2, F(3, 104) = 1.17, p = .33, R2 = .03. Neither model was 

significant (α = .05) and adding the interaction term did not explain additional variance, ΔF(1, 

104) = 0.11, p = .74, Δ R2 < .001.  The main effect of awareness, β = .17, p = .07, was marginally 

significant (α = .10). As expected, psychological discomfort scores were somewhat higher in the 

induced awareness conditions (M = 2.11, SD = 0.86) than in the no-induced awareness conditions 
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(M = 1.81, SD = 0.84). These results partially support the hypothesis that recalling recent 

transgressions following an attitude commitment facilitates the arousal of dissonance because it 

increases the simultaneous accessibility of conflicting cognitions. However, the results suggest 

that the awareness manipulation induced a small magnitude of dissonance overall. 

Selective Exposure to Information 

Next, we examined patterns of selective exposure to information. Three quarters of 

participants (n = 81, 75.0%) chose to read a pro-GW information article first and about half (n = 

56, 51.9%) chose to read a pro-GW information article second. As expected, there was an overall 

confirmation bias. However, we observed four distinct information search strategies (see Table 

2): (1) a bias for pro-GW information, (2) a lack of bias with an initial preference for pro-GW 

information, (3) a lack of bias with an initial preference for counter-GW information, and (4) a 

bias for counter-GW information. Half the cells had expected frequencies smaller than 5, which 

prevented us from conducting a chi-square test of independence (Gravetter & Wallnau, 2014). 

However, the adjusted standardized residuals suggested that participants assigned to the private 

commitment condition were more likely to exhibit a lack of bias with an initial preference for 

counter-GW information than expected (z = 2.6, p = .01). To follow-up, we conducted a chi-

square test for independence to compare initial preferences for counter-GW (n = 27) versus pro-

GW (n = 81) information across the private commitment condition (n = 27) versus the other three 

conditions (n = 81). Participants in the private commitment condition were more likely to show 

an initial preference for counter-GW information (n = 11, 40.7%) than participants assigned to 

the other three conditions (n = 16, 19.8%), χ2(1) = 4.76, p = .03, ϕ = .21.  These results partially 

support the hypothesis that the private commitment condition produced a weaker confirmation 

bias than did the other three experimental conditions.  
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Information Search Intentions  

As expected, the sample reported stronger intentions to seek out information to facilitate 

behaviour change (M = 3.88, SD = 1.96) versus attitude change (M = 2.81, SD = 1.89), t(107) = 

4.76, p < .001, 95% confidence interval [0.62, 1.51], Cohen’s d = 0.92. Therefore, we conducted 

the planned ANCOVAs of behaviour change and attitude change intentions. We entered the 

covariate—centered scores of psychological discomfort—in Step 1. Pro-GW attitude strength 

scores showed a strong positive relationship with autonomous motivation scores (r = .46 to .72, p 

≤ .03) and a null relationship with controlled motivation scores (r = -.03 to .32, p ≥ .11) across 

conditions, as expected; we did not control for this variable to avoid issues of multicolinearity 

(Aiken & West, 1991). We added the four main effects, including the commitment and awareness 

contrast codes, as well as centered scores of autonomous and controlled motivation toward the 

environment, in Step 2. We added the five two-way interaction terms between the four main 

effects in Step 3, the four three-way interactions in Step 4, and the four-way interaction in Step 5. 

See Table 3 for the results of both analyses. 

Behaviour change intentions. The Step 1 model of behaviour change intentions 

explained a marginally significant amount of variance (R2 = .03) and the Step 2 model explained 

a significant amount of variance (R2 = .11); the increase in explained variance was marginally 

significant (α = .10). The Step 3 through Step 5 models were not significant (see Table 3), and 

adding the interaction terms did not explain additional variance. In line with previous research 

(Lavergne and Pelletier, 2015a), behaviour change intentions were strongest among participants 

with high levels of autonomous motivation toward the environment. The positive main effect of 

psychological discomfort was marginally significant. Contrary to the assumption underlying the 

standard hypocrisy effect, the main effects and interaction of the two experimental factors were 
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not significant, indicating that intentions to facilitate future PEB did not vary across conditions, 

as predicted by the HABICE.  

Attitude change intentions. The Step 2 through Step 5 models of attitude change 

intentions were statistically significant (see Table 3). The effect of psychological discomfort was 

not significant in Step 1, which is consistent with previous research. Adding the main effects in 

Step 2 (R2 = .16), the two-way interaction terms in Step 3 (R2 = .26), and the three-way 

interaction terms in Step 4 (R2 = .39) explained significantly more variance in attitude change 

intentions; however, adding the four-way interaction in Step 5 did not. We found a positive main 

effect of awareness, a negative main effect of autonomous motivation, and a significant 

interaction between commitment and autonomous motivation qualified by higher-order 

interactions. The hypothesized four-way interaction was not significant; however, there were two 

significant three-way interactions—one between awareness, autonomous motivation, and 

controlled motivation, and one between commitment, autonomous motivation, and controlled 

motivation. See Figure 1 for plots of the three-way interactions.  

Commitment by motivation interaction. We conducted simple slopes analyses (see Table 

4) to probe the significant Commitment x Autonomous Motivation x Controlled Motivation 

interaction (see Figure 1a). As expected, the effects of autonomous and controlled motivation 

toward the environment were not significant in the public commitment conditions. The slopes 

across levels of autonomous motivation for participants with low and high levels of controlled 

motivation were not significantly different from zero or from one another. However, the 

motivation interaction was significant within the private commitment conditions. Participants 

with low levels of controlled motivation reported significantly weaker attitude change intentions 

if they also exhibited high (versus low) levels of autonomous motivation, whereas participants 
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with high levels of controlled motivation reported equally strong attitude change intentions 

across levels of autonomous motivation. The two slopes were significantly different from one 

another. Furthermore, the negative slope corresponding to participants with low levels of 

controlled motivation in the private commitment conditions was significantly different from the 

null slopes observed in the public commitment conditions. By contrast, participants with high 

levels of controlled motivation in the private commitment conditions did not differ from 

participants in the public commitment conditions. These findings are consistent with the idea that 

making public commitment induces public self-awareness and a controlled motivational state 

whereas making a private attitude commitment induces a state of private self-awareness, which 

allows for the manifestation of individual differences in motivation. Furthermore, the authentic 

pro-environmental attitudes of participants with high levels of autonomous motivation and low 

levels of controlled motivation toward the environment seemed resistant to change under 

conditions of private commitment.  

Awareness by motivation interaction. Finally, we conducted simple slopes analyses (see 

Table 4) to probe the significant Awareness x Autonomous Motivation x Controlled Motivation 

interaction (see Figure 1b). Attitude change intentions appeared to weaken as levels of 

autonomous motivation increased in the no-induced awareness conditions. The slopes across 

levels of autonomous motivation for participants with low and high levels of controlled 

motivation were both negative (though the latter slope was not significant), and were not 

significantly different from one another.  By contrast, the motivation interaction appeared 

significant in the awareness conditions. The null slope across levels of autonomous motivation 

for participants with high levels of controlled motivation differed from the negative slope 

observed for participants with low levels of controlled motivation. Furthermore, the null slope 
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corresponding to participants with high levels of controlled motivation in the induced awareness 

conditions was significantly different from the negative trends observed in the no-induced 

awareness conditions. By contrast, participants with low levels of controlled motivation in the 

induced awareness condition did not differ from participants in the no-induced awareness 

conditions. These results suggest that autonomous motivation toward the environment increased 

the resistance to change of pro-environmental attitudes, except among participants with high 

levels of controlled motivation who were motivated to compensate for an inconsistency. It seems 

that participants with high levels of autonomous motivation and low levels of controlled 

motivation were inclined to tolerate the aroused dissonance rather than to change their attitudes.   

Discussion 

The main goal of the research was to test hypotheses derived from the HABICE about the 

moderating effect of social factors on the motivation underlying inconsistency compensation 

processes. A secondary objective was to test an alternative interpretation of the hypocrisy 

paradigm. The standard hypocrisy effect implies that inducing a public attitude commitment and 

subsequently inducing awareness of past transgressions against that attitude induces a larger 

magnitude of dissonance than manipulating either factor alone (Aronson, 1999; Stone & 

Fernandez, 2008). However, the results did not support this assumption. Instead, we found that 

inducing awareness was sufficient to arouse a small magnitude of dissonance following both a 

private and a public attitude commitment, which is consistent with Festinger’s (1957) original 

cognitive dissonance theory. Furthermore, we found some evidence that inducing a public 

commitment or inducing awareness is sufficient to produce a similar overt behavioural response 

(i.e., a strong confirmation bias) as inducing hypocrisy. This finding seems to replicate the 

unexplained independent effects of public commitment and awareness on behaviour change 
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reported by some researchers (see Aronson et al., 1991; Fointiat et al., 2008; Stone et al., 1994; 

Stone et al., 1997). Finally, although intentions to facilitate behaviour change via the Information 

Search task were stronger than attitude change intentions and somewhat stronger among people 

who reported greater psychological discomfort, the experimental factors or their interaction had 

no discernible effects on these intentions. The pattern of results seemed more consistent with the 

proposed reinterpretation of the hypocrisy paradigm based on the HABICE. 

The HABICE proposes that social factors that direct attention to public versus private 

aspects of the self moderate the effects of individual differences in autonomous and controlled 

motivation toward the environment on the use of compensation strategies in the environmental 

domain. In accordance with these hypotheses, the public commitment manipulation, which 

presumably directs attention to the overt aspects of the self (i.e., toward ego-invested self-

structures), seemed to induce a controlled motivational state. Specifically, the results suggest 

that, when people did not have an opportunity to change their behaviour, making a public attitude 

commitment pressured them to seek out information to revise or to change their pro-

environmental attitudes, regardless of individual differences in motivation toward the 

environment. The private commitment manipulation, which presumably directs attention to 

covert aspects of the self (i.e., toward authentic self-structures), induced a motivational state 

congruent with individual differences in motivation toward the environment, as hypothesized. On 

the one hand, people with high levels of controlled motivation or with low levels of autonomous 

motivation were inclined to seek out information to revise or change their pro-environmental 

attitudes. On the other hand, the pro-environmental attitudes of people with high levels of 

autonomous motivation and low levels of controlled motivation seemed resistant to change; 

presumably, revising their pro-environmental attitudes would have exacerbated the perceived 
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authentic self-integrity threat. However, the results did not support the hypothesis that the 

interaction between the commitment factor and levels of autonomous and controlled motivation 

toward the environment would be more important under conditions of induced versus no-induced 

awareness.  

In any case, the overall pattern of results supports the action-based model, particularly the 

assumption that dissonance (i.e., proximal motivation) energizes inconsistency compensation 

processes whereas individual and induced differences in dominant action tendencies (i.e., distal 

motivation) guide inconsistency compensation processes (Harmon-Jones et al., 2009). The 

findings are also consistent with self-determination theory research showing that inducing a 

controlled versus an autonomous motivational state leads to greater defensive responding 

(Hodgins, Yacko, & Gottlieb, 2006), less effective coping (Weinstein & Hodgins, 2009), and a 

larger cardiovascular threat response to psychological stressors (Hodgins et al., 2010). The 

results have implications for interventions based on the hypocrisy paradigm in general and for 

GW mitigation efforts in particular. 

Implications 

The present research suggests that inducing hypocrisy pressures people to reduce 

dissonance rather than to restore self-integrity, as suggested by self-consistency theory (Aronson, 

1999). Therefore, using the hypocrisy paradigm to motivate behaviour change could have the 

unintended effect of eroding important attitudes when there are no immediate opportunities to 

compensate for behavioural transgressions. On average, inducing private awareness of attitude-

behaviour inconsistencies appears to have the same effect on attitude change intentions as 

inducing hypocrisy. However, under these conditions, people who truly value environmental 

protection seem to resist the tendency to revise self-relevant pro-environmental attitudes. 
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Furthermore, inducing a public attitude commitment or inducing private awareness of attitude-

behaviour inconsistencies seems to produce similar overt behavioural responses (i.e., 

confirmation biases) as inducing hypocrisy, albeit for different reasons. This pattern of results 

implies that the unexplained effects of the public commitment and of the induced awareness 

manipulations on compensatory behaviour change may be attributable to differences in the 

quality rather than the quantity of motivation, as proposed by the HABICE.  

According to self-determination theory, external or internal pressure to behave a certain 

way gives to rise to non self-determined behaviour that is unlikely to persist once the pressure is 

relieved (Deci, Koestner, & Ryan, 1999). This assumption implies that the standard hypocrisy 

effect on behaviour is likely to wane once people have reduced the aroused dissonance (e.g., 

Rubens et al., 2015). Therefore, using interventions that make people feel hypocritical or 

apprehensive about their GHG-emitting actions should foster inauthentic behaviour change, at 

best, and erode pro-GW attitudes, at worse. By contrast, freely choosing to behave a certain way 

gives rise to self-determined behaviour that is inherently satisfying and, therefore, is likely to 

reoccur (Deci, Eghrari, Patrick, & Leone, 1994). This assumption implies that inducing private 

awareness of attitude-behaviour inconsistencies is likely to produce authentic, persistent 

behaviour change among people who truly value environmental protection. Therefore, there is a 

need to find ways to increase the perceived self-relevance of environmental protection and to 

downplay the behavioural contingencies of environmental behaviour in the general population. 

Increasing levels of autonomous motivation in this way would likely motivate people to 

compensate for the negative impacts of their GHG-emitting actions, rather than to reduce 

dissonance, when they perceive attitude-behaviour inconsistencies in the GW mitigation domain. 
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Limitations and Future Research 

The low levels of psychological discomfort reported in the present study suggest that: (a) 

the Psychological Discomfort scale was not sufficiently sensitive to capture the experience of 

dissonance, (b) some people were unwilling to report negative emotions, or (c) some people used 

attitude change or cognitive restructuring strategies to minimize the discomfort at some point 

before completing the scale. All three explanations seem plausible. However, previous research 

based on the Psychological Discomfort scale suggests the latter two explanations are more 

tenable (Lavergne & Pelletier, 2015a; 2015b). In that research, psychological discomfort scores 

formed a normal distribution and showed an unreliable correlation with the use of cognitive 

restructuring strategies, such as attitude change. Therefore, future research investigating the 

impact of the hypocrisy paradigm on dissonance arousal should attempt to quantify 

psychological discomfort using methods that do not rely on self-report instruments. For example, 

measuring cardiovascular threat arousal responses (Blascovich, 2008) and examining whether 

the magnitude of threat responses varies across conditions and predicts the subsequent use of 

compensation strategies. 

It is also important to underline the limitations associated with the Information Search 

task. We gave participants the choice to read different types of information to avoid imposing 

pre-determined compensations strategies in an effort to increase the ecological validity of the 

research. However, because we measured intentions to facilitate the use of these compensation 

strategies, but did not observe actual changes in behaviour and attitudes, there is a need to 

confirm that these intentions actually predict or correlate with the subsequent use of 

compensation strategies. This strategy would also help clarify the findings based on the 

Information Search Intentions scale. Because the scale relied on retrospective self-reports, it was 
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impossible to know which attitude people used to respond to the two intentions items; some 

people may have used the advocated attitude as a reference whereas others may have used the 

newly revised attitude. This confound seems particularly likely if people subjectively revised 

their attitudes at some point during the Information Search task.  

Finally, although the assumption that the commitment manipulation affects the direction 

of self-focused attention and induces different motivational states seemed supported, it would be 

important to replicate the present findings using conventional procedures to manipulate self-

focused attention and motivation. For example, we could use a video camera to induce public 

self-awareness versus a mirror to induce private self-awareness (Scheier & Carver, 1980), or use 

subliminal priming procedures to induce an autonomous motivational state with autonomy-

related words (e.g., “choice,” “freedom”) versus a controlled motivational state with control-

related words (e.g., “obey,” “duty”; Radel, Sarrazin, Legrain, & Gobancé, 2009).  

Conclusion 

Canadians hold favourable attitudes toward GW mitigation but continue to engage in 

GHG-emitting actions, thereby undermining GW mitigation efforts. Therefore, it is crucial that 

we find ways to bring the behaviour of Canadians in line with their pro-environmental attitudes. 

It seems that one way to encourage positive behaviour change is to foster an autonomous 

motivational profile by increasing the perceived self-relevance of environmental protection and 

by downplaying the social contingencies of PEB. In addition, we should encourage people to 

reflect privately on the personal significance of their GHG-emitting actions. Making people feel 

hypocritical about their counter-environmental actions could have the unintended and ironic 

effect of eroding pro-GW mitigation attitudes when people do not have the resources needed to 

compensate for the negative impact of their GHG-emitting actions.
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Table 1 

Descriptive Statistics by Experimental Condition 

Variable M SD Range Zsk 

Private commitment (control)     

   Autonomous motivation 4.57 1.20 1.92-6.75 -1.08 

   Controlled motivation 3.24 0.92 1.00-5.13 -0.94 

   Pro-GW attitude strength 5.07 0.97 3.13-6.88 -0.69 

   Psychological discomfort 1.75 0.66 1.11-3.56  3.36 

   Behaviour change intentions 3.78 1.87 1-7  0.61 

   Attitude change intentions 2.59 1.91 1-7  2.55 

Public commitment     

   Autonomous motivation 4.47 1.18 1.58-7.00 -0.08 

   Controlled motivation 3.25 1.00 1.00-5.25 -0.77 

   Pro-GW attitude strength 4.87 0.82 3.25-6.50 -0.83 

   Psychological discomforta 1.87 1.01 1.00-4.11  2.91 

   Behaviour change intentions 4.04 2.30 1-7 -0.39 

   Attitude change intentions 2.07 1.38 1-6  3.04 

Private awareness     

   Autonomous motivation 4.52 1.12 2.25-6.42 -0.85 

   Controlled motivation 3.01 0.81 1.00-5.13 -0.24 

   Pro-GW attitude strength 4.92 1.04 3.38-6.38 -0.68 

   Psychological discomfort 2.10 0.95 1.00-4.11  1.20 

   Behaviour change intentions 3.70 1.90 1-7  0.54 

   Attitude change intentions 3.37 2.02 1-7  0.72 

Public awareness (hypocrisy)     

   Autonomous motivation 4.60 1.46 1.08-7.00 -1.22 

   Controlled motivation 3.09 1.18 1.38-5.13  0.12 

   Pro-GW attitude strength 4.73 1.07 3.38-6.38  0.14 

   Psychological discomforta 2.12 0.78 1.00-3.67  1.35 

   Behaviour change intentions 4.00 1.84 1-7 -0.89 

   Attitude change intentions 3.22 1.97 1-7  1.30 

Note. Experimental condition n = 27. All variables had a potential range of 1 to 7. Zsk = standardized skewness 

statistic. 
a
An extremely high score (outlier) was recoded to minimize its influence on the mean. 
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Table 2 

Contingency Table of Information Search Strategies by Experimental Condition 

Statistic Pro-GW bias 

Pro-GW + 

Counter-GW 

Counter-GW 

+ Pro-GW 

Counter-GW 

bias  Total 

Private commitment       

   Observed frequency  8  8  7  4  27 

   Standardized residual -1.2 -0.7  2.6  0.3   

Public commitment       

   Observed frequency  12  10  2  3  27 

   Standardized residual  0.6  0.2 -0.9 -0.3   

Private awareness       

   Observed frequency  13  7  2  5  27 

   Standardized residual  1.0 -1.2 -0.9  1.0   

Public awareness        

   Observed frequency  10  13  2  2  27 

   Standardized residual -0.3  1.6 -0.9 -1.0   
       

Total   43  38  13  14  108 

Note. GW = global warming.
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Table 3 

Hierarchical Regression ANCOVA of Information Search Intentions 

 Behaviour change  Attitude change 

Variable β R2 Δ R2  β R2 Δ R2 

Step 1  .03ϯ .03ϯ     .02   .02 

Psychological discomforta
 .18ϯ    .15   

Step 2  .11*
 .08ϯ   .16**

 .13**
 

Commitmentb (CMT)    .06    -.10   

Awarenessb (AWR)   -.04     .26**   

Autonomous motivationa (AUT)   .21*    -.28**   

Controlled motivationa (CTL)   .11     .15   

Step 3  .13 .02   .26** .10* 

CMT x AWR   .01     .04   

CMT x AUT   .01     .22*   

CMT x CTL   .06     .07   

AWR x AUT   .06     .04   

AWR x CTL   .06     .12   

AUT x CTL  -.05     .14   

Step 4  .16 .03   .39*** .13** 

CMT x AWR x AUT  -.07     .08   

CMT x AWR x CTL   .07     .03   

CMT x AUT x CTL  -.13    -.39***   

AWR x AUT x CTL   .13     .24*   

Step 5  .17 .02   .40*** .01 

CMT x AWR x AUT x CTL  -.18    -.16   
aCentered scores. 
bContrast code of private commitment (-1) versus public commitment (1). 
c Contrast code of no-induced awareness (-1) versus induced awareness (1). 
***p < .001. **p < .01. *p < .05. ϯp < .10.
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Table 4 

Simple Slope Analyses of Attitude Change Intentions Across Levels of Autonomous Motivation 

Toward the Environment for the Significant Three-Way Interactions 

 

 Commitment interactiona  Awareness interactionb 

Slopes b t p  b t p 

Simple slopes        

(1) Low controlled motivation 

@ Private/No awareness -1.50 -5.65 < .001  -0.66 -2.78     .007 

(2) High controlled motivation 

@ Private/No awareness  0.34  0.99  .33  -0.43 -1.54   .13 

(3) Low controlled motivation 

@ Public/Awareness -0.11 -0.51  .61   -0.95 -4.23 < .001 

(4) High controlled motivation 

@ Public/Awareness -0.27 -0.85  .40    0.51  1.34  .18 

Slope differences        

(1) versus (2)   3.98 < .001    0.67   .51 

(1) versus (3)   4.13    .001   -0.92   .36 

(1) versus (4)   2.91    .005    2.56    .01 

(2) versus (3)   1.12 .27    1.40   .17 

(2) versus (4)  -1.34 .18    2.04   .04 

(3) versus (4)  -0.53 .60    3.32    .001 
Note. Each slope is based on n = 54. 
aCommitment (private versus public) x Autonomous Motivation x Controlled Motivation three-way interaction (see 

Figure 1a). 
bAwareness (no-induced awareness versus induced awareness) x Autonomous Motivation x Controlled Motivation 

three-way interaction (see Figure 1b). 
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Figure 1. Plots of the significant three-way interactions of attitude change intentions. Panel a) shows the 
Commitment x Autonomous Motivation x Controlled Motivation interaction. Panel b) shows the Awareness x 
Autonomous Motivation x Controlled Motivation interaction.  
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DISCUSSION 

Environmental concerns are on the rise, yet Canadians continue to engage in 

environmentally harmful activities at alarming rates because of psychological, structural, and 

institutional barriers to pro-environmental behaviour change (Bamberg & Moser, 2007; Gifford, 

2011; Kollmuss & Agyeman, 2002). This environmental belief-action gap implies that Canadians 

are likely to act inconsistently with their own pro-environmental attitudes on a daily basis, which 

undermines environmental protection efforts. However, we know relatively little about the 

motivational consequences of spontaneous attitude-behaviour inconsistencies. These 

consequences are important to understand because the choice of strategy to resolve 

inconsistencies in the environmental domain have implications for the stability of pro-

environmental attitudes and engagement in pro-environmental behaviour. Weakening or 

distorting pro-environmental beliefs and attitudes to minimize the inconsistency is likely to 

promote counter-environmental behaviour and exacerbate the belief-action gap, while reversing 

or counter-balancing the negative impact of counter-environmental actions to minimize the 

inconsistency is likely to promote pro-environmental behaviour and alleviate the gap. Therefore, 

the goal of the present research was to explore the motivational processes underlying 

inconsistency compensation processes in order to identify ways to overcome the environmental 

belief-action gap.  

To this end, we tested the proposed HABICE to examine the role of distal motives for 

effective and unconflicted action on the perception and resolution of environmental attitude-

behaviour inconsistencies. The HABICE (see Figure 1) derives from the action-based model of 

dissonance (Harmon-Jones, Amodio, & Harmon-Jones, 2009) and SDT (Deci & Ryan, 1985a; 

1985b; 2008; Vallerand, 1997). The model assumes that individual differences in distal 
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motivation influence all aspects of inconsistency compensation processes: the perception of 

attitude-behaviour inconsistencies in the environmental domain, the quantity and quality of 

motivation to compensate for these inconsistencies (i.e., dissonance arousal), and the use and 

choice of inconsistency compensation strategies (i.e., dissonance reduction). Specifically, we 

hypothesized that distal motivation, particularly motivation toward the environment, influences 

the self-structures—ego-invested versus authentic—people use to evaluate the personal 

significance of their counter-environmental actions. In addition, we assumed that social factors 

that direct attention to the public or private aspects of the self moderate the top-down effects of 

distal motivation on inconsistency compensation processes. Inconsistencies that threaten 

instrumental action tendencies, for example public environmental transgressions that engender 

potentially negative social evaluative reactions, induce an ego-invested self-threat and a 

controlled motivational state. Conversely, inconsistencies that threaten organismic integration 

action tendencies—actions that are incongruent with important self-relevant pro-environmental 

attitudes—induce an authentic self-integrity threat and an autonomous motivational state. In turn, 

the quality of motivation to compensate and the functional significance of compensation 

strategies determine whether people will use behaviour modification or cognitive restructuring 

strategies to compensate for the inconsistency.  

Summary of the Findings 

We carried out three sets of studies to test the proposed HABICE. The first set of studies 

(Lavergne & Pelletier, 2015a) tested hypotheses about the role of individual differences in global 

and contextual motivation on dissonance arousal processes triggered by native attitude-behaviour 

inconsistencies encountered across and within important life domains. The second set of studies 

(Lavergne & Pelletier, 2015b) tested hypotheses about the role of individual differences in 
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contextual motivation toward the environment on the use and choice of strategies to compensate 

for a recent native inconsistency in the environmental domain. Finally, the last study (Lavergne 

& Pelletier, 2015c) tested hypotheses about the moderating effect of social factors that direct 

attention to public (ego-invested) versus private (authentic) aspects of the self on inconsistency 

compensation processes using an experimental design. The overall pattern of results supported 

the main predictions of the HABICE.  

Specifically, the results supported the assumption that autonomous and controlled 

motivational orientations—which embody organismic integration and instrumental action 

tendencies, respectively—serve as distal motives that guide inconsistency compensation 

processes. Amotivation, which refers to the manifestation of the impersonal orientation and does 

not embody specific action tendencies (Deci & Ryan, 1985a; Vallerand, 1997), does not appear 

to guide these processes (Lavergne & Pelletier, 2015a). As expected, both autonomous and 

controlled motivational orientations toward the environment predicted dissonance arousal 

following the perception of a counter-environmental action; however, they elicited qualitatively 

different motives to compensate for the inconsistency. Autonomous motivation elicited self-

integrity restoration motives while controlled motivation elicited ego-invested self-protection 

motives and a lack of specific motives due to perceived incompetence and indifference 

(Lavergne & Pelletier, 2015a). As a result, autonomous and controlled motivational orientations 

toward the environment predicted the use of different compensation strategies.  

Autonomous motivation toward the environment led people to report using behaviour 

modification strategies and avoiding cognitive restructuring strategies to compensate for a recent 

counter-environmental action. Presumably, this pattern emerged because behaviour modification 

minimized the threatening inconsistency in a way that satisfied integrative processes, while 
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cognitive restructuring likely would have exacerbated the authentic self-integrity threat and 

impeded integrative processes (Lavergne & Pelletier, 2015b). Furthermore, autonomous 

motivation toward the environment seemed to alleviate intentions to revise pro-environmental 

attitudes when there were barriers to behaviour change, especially under conditions of private 

self-focus and among people with low levels of controlled motivation toward the environment 

(Lavergne & Pelletier, 2015c). The authentic use of inconsistency compensation strategies partly 

explained the negative relationship between autonomous motivation toward the environment and 

the relative frequency of native inconsistencies (Lavergne & Pelletier, 2015a; 2015b).   

Conversely, controlled motivation toward the environment led people to use cognitive 

restructuring strategies to minimize inconsistencies that failed to arouse dissonance, presumably 

because the counter-environmental action was private and changing inauthentic attitudes does 

not engender aversive consequences for ego-invested self-structures. However, this motivational 

orientation led people to use behavioural modification strategies to reduce dissonance; 

presumably, because the counter-environmental action was public and, therefore, reversing the 

action’s impact was the only strategy with the potential to minimize aversive consequences (e.g., 

negative social evaluative reactions; Lavergne & Pelletier, 2015b). Furthermore, the dissonance 

aroused by an experimentally induced attitude-behaviour inconsistency seemed to pressure 

people with high levels of controlled motivation to revise pro-environmental attitudes when there 

were barriers to behaviour change (Lavergne & Pelletier, 2015c). The contingent use of 

inconsistency compensation strategies fully explained the tenuous positive relationship between 

controlled motivation toward the environment and the relative frequency of native 

inconsistencies (Lavergne & Pelletier, 2015a; 2015b).  

Across the studies, the relationships between autonomous motivation and the use of 
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behaviour modification strategies, the avoidance of cognitive restructuring strategies, and the 

infrequency of native inconsistencies were consistent (c.f., Lavergne & Pelletier, 2015a; 2015b; 

2015c). These relationships were reliable even when controlling for other variables, such as 

levels of private and public self-consciousness, socially desirable responding biases, preferences 

for consistency, and specific motives to compensate (Lavergne & Pelletier, 2015a; 2015b), and 

even when dissonance was experimentally induced (Lavergne & Pelletier, 2015c). By contrast, 

the relationships between controlled motivation and the use cognitive restructuring and the use of 

behaviour modification strategies, as well as between controlled motivation and the frequency of 

native inconsistencies varied across studies. For example, the correlation between controlled 

motivation and the use of cognitive restructuring and the use of behaviour modification strategies 

was sometimes positive (Lavergne & Pelletier, 2015b) and sometimes null (Lavergne & Pelletier, 

2015a; 2015b; 2015c). Similarly, controlled motivation was sometimes associated with relatively 

frequent native inconsistencies (Lavergne & Pelletier, 2015a; 2015c) and sometimes unrelated to 

the frequency of native inconsistencies (Lavergne & Pelletier, 2015a). However, because 

controlled motivation promotes contingent regulation, the fluctuating relationships could merely 

reflect varying contingencies across situations. In any case, the research has important 

implications for motivational theories and environmental protection efforts. 

Implications of the Research 

The results support the notion that attitude-behaviour inconsistencies arouse dissonance 

and motivate people to minimize the inconsistency, as proposed by Festinger (1957). In that 

regard, the present research is consistent with previous research showing that inducing an 

attitude-behaviour inconsistency causes dissonance arousal, attitude change, cognitive 

restructuring, and behaviour change (see Harmon-Jones et al., 2009; Harmon-Jones & Mills, 
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1999; Leippe & Eisenstadt, 1999; Stone & Fernandez, 2008 for reviews). However, previous 

research based on CDT (Festinger, 1957) seems to have low predictive power relative to 

individual differences in the use and choice of inconsistency compensation strategies. This 

shortcoming is probably because this research has neglected the distal motives guiding 

compensation processes and limited the availability of compensation strategies following 

dissonance induction. The present research suggests that findings based on dissonance induction 

paradigms may not generalize to inconsistency compensation processes triggered by spontaneous 

attitude-behaviour inconsistencies encountered in daily life. This lack of ecological validity is 

likely because dissonance induction paradigms, particularly the hypocrisy paradigm, promote 

controlled compensation processes that drive dissonance reduction and undermine autonomous 

compensation processes that promote organismic integration (Lavergne & Pelletier, 2015c).  

Apparently, using research methods that account or allow for the manifestation of both 

autonomous and controlled compensation processes increases the predictive power of CDT and 

seems to explain phenomena poorly understood by CDT thus far—particularly, the tenuous 

relationship between dissonance arousal and attitude change. The contingent use of inconsistency 

compensation strategies associated with controlled motivation suggests that people use cognitive 

restricting strategies to avoid non self-threatening inconsistencies rather than to reduce 

dissonance (Lavergne & Pelletier, 2015a; 2015b). Furthermore, the authentic use of 

inconsistency compensation strategies associated with autonomous motivation clarifies why 

some people choose to live with or to tolerate the aroused dissonance rather than to change their 

attitudes following a dissonance induction (Lavergne & Pelletier, 2015c). In sum, these effects 

seemed to account for the spurious correlations observed between dissonance arousal and 

attitude change or cognitive restructuring.  
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Harmon-Jones and colleagues (2009) were the first researchers to use self-report methods 

to quantify individual differences in dissonance arousal and reduction processes; however, they 

did not qualify the distal motives underlying these differences. The present research suggests that 

multi-dimensional motivation scales that measure the perceived loci of causality of behaviour 

(e.g., Pelletier et al., 1998; Sharp et al., 2003) are a valid way to operationalize individual 

differences in distal motives for effective and unconflicted action. The results support the 

existence of at least two distinct types of distal motives—autonomous and controlled—that 

reliably predict individual differences in dissonance processes. Furthermore, the present research 

suggests that the distal motives guiding earlier components of dissonance processes are not 

necessarily the same as those guiding later components, which supports the distinction between 

perception, arousal, and reduction processes proposed by Harmon-Jones and colleagues (2009). 

For example, when the controlled orientation is dominant, inconsistencies that threaten ego-

invested self-structures seem to induce a controlled motivational state that drives people to 

compensate, whereas inconsistencies that do not threaten these self-structures lead to 

indifference. By contrast, a dominant autonomous motivational orientation seems to induce an 

autonomous motivational state that promotes authentic behaviour change, regardless of whether 

dissonance is aroused (Lavergne & Pelletier, 2015a; 2015b). In sum, the findings presented 

herein support the action-based model but offer a novel conception of distal motives for effective 

and unconflicted action that increases the predictive validity of the model.  

The action-based model operates on the assumption that dissonance processes are 

fundamentally adaptive but that they can be maladaptive at times (Harmon‐Jones et al., 2009). 

Similarly, SDT assumes that motivational processes that promote organismic integration and 

authentic self-regulation are adaptive because these action tendencies satisfy basic needs for 
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autonomy and competence, whereas motivational processes that impede these tendencies are 

maladaptive because they thwart basic need satisfaction (Deci & Ryan, 2008). Therefore, the 

distinction between inconsistency compensation processes guided by autonomous versus 

controlled motivation seems to clarify for whom and under what conditions inconsistency 

compensation processes are adaptive versus maladaptive. On the one hand, autonomous 

compensation processes seem adaptive because they foster authentic behaviour change (Deci & 

Ryan, 2008). Therefore, the results suggest that high levels of autonomous motivation toward the 

environment foster adaptive inconsistency compensation processes, especially under conditions 

of private self-focus. On the other hand, controlled inconsistency processes appear maladaptive, 

at least within the environmental domain, because they foster inauthentic behaviour change or, 

worse, attitude change via cognitive restructuring. Therefore, high levels of controlled 

motivation toward the environment and conditions that induce a public self-focus, such as the 

hypocrisy paradigm, foster maladaptive inconsistency compensation processes. 

More importantly, the research has implications for the motivational processes underlying 

the environmental belief-action gap. According to SDT, behaviour that is freely chosen and 

endorsed by the self leads people to identify more strongly with the behaviour, resulting in 

increased autonomous motivation; this process is called internalization (Deci & Ryan, 2008). 

Similarly, the HMEIM (Vallerand, 1997) suggests that motivation manifested at lower levels of 

abstraction exert bottom-up effects on motivation at higher levels of abstraction. Therefore, 

autonomous inconsistency compensation processes in the environmental domain may assist 

internalization processes and create an upward spiral of pro-environmental behaviour change that 

has the potential to alleviate the environmental belief-action gap (Osbaldiston & Sheldon, 2003). 

Conversely, SDT posits that people do not identify with behaviour coerced by external or internal 
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pressures to act a certain way (Deci & Ryan, 2008). Furthermore, cognitive restructuring (e.g., 

trivializing the importance of environmental protection) could lead people to become indifferent 

or apathetic toward environmental protection, resulting in increased amotivation (Pelletier, Dion, 

Tuson, & Green-Demers, 1999). Therefore, controlled compensation processes in the 

environmental domain could engender greater controlled motivation and amotivation toward the 

environment over time via bottom-up effects (Vallerand, 1997). At best, controlled compensation 

processes appear to favour unchanged environmental attitudes and behaviour; at worse, they 

could create a downward spiral of counter-environmental attitude change, especially when there 

are barriers to behaviour change. This interpretation implies that controlled motivation toward 

the environment may be driving the environmental belief-action gap. 

Limitations and Future Research 

In an effort to bolster the ecological validity of the findings, the present research used 

novel measurement approaches reliant on self-report data collection methods. The use of self-

report methods was well suited to explore inconsistency compensation processes triggered by 

native attitude-behaviour inconsistencies that arise spontaneously in day-to-day life. However, 

the use of these methods also constitutes an important limitation of the research. 

Magnitude of the dissonance ratio. Cognitive dissonance theory assumes that the 

magnitude of psychological discomfort aroused by an inconsistency is proportional to the 

magnitude of the dissonance ratio (Festinger, 1957). However, we did not quantify or manipulate 

the dissonance ratio. Instead, we asked participants to recall one or more recent counter-

environmental actions freely using an open-ended format. It seems plausible that the recalled 

transgressions varied along a number of dimensions, for example perceived importance, 

difficulty, efficacy, severity, or self-relevance, that have implications for the magnitude of the 
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dissonance ratio. Furthermore, there is no way of knowing which other related cognitions entered 

the dissonance ratio. These factors are important considerations because the HABICE suggests 

that distal motivation has implications for the self-structures used to evaluate the significance of 

behavioural transgressions, which implies that distal motivation moderates the magnitude of the 

dissonance ratio. Therefore, future tests of the HABICE should attempt to quantify or manipulate 

the magnitude of the dissonance ratio. For example, we could use the multiplicative power-

function model of dissonance to determine the magnitude of the dissonance ratio (Sakai, 1999), 

or manipulate the number or type of recalled transgressions used to induce dissonance via the 

hypocrisy paradigm (Fointiat, Morisot, & Pakuszewski, 2008; Stone & Fernandez, 2011). 

Quantification of psychological discomfort. The pattern of findings also suggests that 

using a self-report instrument to assess levels of psychological discomfort may interact with the 

processes under study. Asking people to report levels of psychological discomfort via an online 

questionnaire produced moderate scores with a relatively normal distribution (Lavergne & 

Pelletier, 2015a; 2015b); doing so in the laboratory produced low scores with a relatively skewed 

distribution (Lavergne & Pelletier, 2015c). There are at least two plausible explanations for this 

discrepancy. People could have been more willing to report psychological discomfort via an 

anonymous questionnaire completed outside the laboratory than they were in the presence of an 

experimenter or an implied evaluative audience in the laboratory. Alternatively, the dissonance 

induced in the laboratory may have motivated people to use cognitive restructuring strategies to 

avoid the aroused dissonance at some point before completing the affect scale. Both explanations 

are consistent with the HABICE and the idea that dissonance induction paradigms may be 

promoting controlled compensation processes; they also suggest the need to quantify the 

magnitude of dissonance using observational methods. Recent neuroscientific research suggests 



238 

 

 

that it might be possible to infer dissonance arousal using psychophysiological methods.  

The same brain structures involved in dissonance arousal and reduction (i.e., the anterior 

cingulate cortex (ACC) and the left prefrontal cortex (LPFC), respectively; Harmon-Jones, 

Gerdjikov, & Harmon-Jones, 2008; Harmon-Jones, Harmon-Jones, Fearn, Sigelman, & Johnson, 

2008; Harmon-Jones & Harmon-Jones, 2008; Harmon-Jones, Lueck, Fearn, & Harmon-Jones, 

2006), also intervene in reward processing and vary as a function of motivational states. For 

example, activity in the ACC is greater when people are motivated to do a task for extrinsic or 

controlled reasons (e.g., for money, extra class credit, or awards) versus for intrinsic or 

autonomous reasons (e.g., out of interest, enjoyment, or choice; Lee, Reeve, Xue, & Xiong, 

2012). This difference seems especially large among people who report greater levels of extrinsic 

motivation (Linke et al., 2010). Similarly, Murayama, Matsumoto, Izuma, and Matsumoto (2010) 

observed greater LPFC activity when they offered study participants extrinsic (money) versus 

intrinsic (points) rewards for a boring task. Taken together, these findings imply that the 

controlled motivational orientation increases the responsiveness of the brain regions involved in 

the arousal and reduction of dissonance. Therefore, it should be possible to infer the magnitude 

of dissonance arousal using psychophysiological methods, because the ACC and LPFC are also 

involved in the body’s stress response.   

The activation of the stress system’s central components, which include the ACC and the 

PFC, activates its peripheral components resulting in sympathetic arousal to facilitate effective 

action. At the level of cardiovascular system, this challenge response results in increased heart 

rate, ventricular contractility, cardiac output, and vasodilation (Blascovich, 2008). The magnitude 

of the cardiovascular challenge response is therefore a reliable indicator of effort and 

engagement (Kelsey, 2012). However, as the potency of stressors increases, for example when 
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individuals feel unable to avoid negative social evaluative reactions, people are more likely to 

make a threat appraisal than a challenge appraisal of the situation (Dickerson & Kemeny, 2004). 

Specifically, individuals are more likely to judge that they lack the resources required to 

overcome the demands of the situation (Blascovich, 2008). Threat appraisals activate the 

hypothalamic-pituitary-adrenal (HPA) axis of the stress response, which exacerbates sympathetic 

arousal at the level of the heart but causes vasoconstriction rather than vasodilation. As a result, 

the HPA axis attenuates the increase in cardiac output because of increased total peripheral 

resistance (TPR), which is the force working against the heart as it tries to pump blood into the 

vasculature. Therefore, we should be able to infer the magnitude of dissonance arousal by 

quantifying the magnitude of cardiovascular challenge and threat responses (Blascovich, 2008).  

Hodgins and colleagues (2010) have successfully used this quantification approach to 

demonstrate that priming the controlled orientation produces a greater cardiovascular threat 

response to psychological stressors than priming the autonomous orientation. Previous research 

on defensiveness and coping also supports the idea that controlled motivation disposes people to 

exhibit a stronger threat response than autonomous motivation (Amiot, Blanchard, & Gaudreau, 

2008; Hodgins, Yacko, & Gottlieb, 2006; Knee and Zuckerman, 1996; 1998; Weinstein & 

Hodgins, 2009). These research findings imply that, all other things being equal, controlled 

versus autonomous motivation toward the environment should predict a larger cardiovascular 

threat response when an attitude-behaviour inconsistency is public and a smaller threat response 

when it is private. Future tests of the HABICE should investigate this hypothesis. 

Choice of inconsistency compensation strategies. Hypotheses about the use and choice 

of compensation strategies seemed supported by the research (Lavergne & Pelletier, 2015a; 

2015b); however, the findings derive almost exclusively from self-reported data. Therefore, there 
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is a need to replicate the findings of the present research using observational methods to quantify 

the use and choice of compensation strategies following the perception of an attitude-behaviour 

inconsistency in the environmental domain. For example, we could conduct an experiment to 

observe which compensation strategy people with favourable attitudes toward the environment 

use when they are confronted with their counter-environmental actions. We could show 

participants photographs of themselves engaged in a counter-environmental action (e.g., putting 

a recyclable item in the waste bin) and present them with a choice between a cognitive task (e.g., 

waste behaviour questionnaire) that allows them to restructure their attitudes and a behavioural 

task (e.g., waste sorting task) that allows them to enact a compensatory pro-environmental 

action. Similarly, the assumption that the use of cognitive restructuring strategies leads to more 

frequent native inconsistencies whereas the use of behaviour modification strategies leads to less 

frequent native inconsistencies seems supported by correlational data (Lavergne & Pelletier, 

2015a; 2015b). However, in the future, we should use an experimental design to test causality or 

a cross-lagged longitudinal design to track these dynamic changes over time. We could employ a 

diary study to record the number of native inconsistencies encountered on a daily basis and the 

strategies used to compensate for them over a period of a few weeks. We would also need to 

measure levels of motivation toward the environment and pro-environmental attitude strength at 

multiple time points during the study to assess changes in motivation and attitudes over time. 

Excluded non-respondents. Finally, about one fifth of participants recruited for the 

correlational studies using a generic study description that did not mention the environment, did 

not recall a recent counter-environmental action as instructed (Lavergne & Pelletier, 2015a; 

2015b). These non-respondents appeared less motivated toward the environment and reported 

weaker pro-environmental attitudes than the participants who recalled counter-environmental 
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actions. We assumed that the non-compliant participants were not part of the target population—

Canadians who endorse pro-environmental attitudes and sometimes engage in counter-

environmental actions. However, it seems plausible that recalling recent transgressions was itself 

uncomfortable and that non-compliance represents an attempt to avoid self-threatening 

information. This alternative explanation implies that the recall task may have induced controlled 

compensation processes among the least motivated individuals, which is consistent with the 

HABICE. Future research should adopt more inclusive methods and procedures to study how 

amotivated individuals react to their own counter-environmental actions under different 

conditions. For example, we could use experimental methods to study how individuals who do 

not endorse pro-environmental attitudes react to manipulations that direct attention to ego-

invested versus authentic self-structures, or to social factors that frustrate versus support the 

needs for autonomy or competence during inconsistency perception processes. This line of 

research could offer insights into how to motivate the least motivated individuals who, 

presumably, make the largest contribution to environmental degradation. 

Conclusion 

Controlled inconsistency compensation processes appear to drive the environmental 

belief-action gap and to favour continued environmental degradation. Therefore, while 

persuasive strategies that promote controlled inconsistency compensation processes may appear 

effective at motivating pro-environmental behaviour change in the short-term, the effectiveness 

of these strategies is likely to wane once the contingencies of behaviour are removed (Deci, 

Koestner, & Ryan, 1999). In other words, the use of these strategies could result in a plateau or 

rebound effect on motivation in the long-term. Furthermore, the repeated use of dissonance-

based interventions to promote pro-environmental behaviour change may have the ironic effect 
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of eroding pro-environmental attitudes and of promoting amotivation toward the environment 

over time. This possibility is particularly troubling in light of pro-environmental policies and 

programs that use monetary incentives and disincentives to promote pro-environmental 

behaviour (e.g., ecoENERGY initiatives; Natural Resources Canada, 2014), and of marketing 

strategies that make people feel guilty or shameful about their counter-environmental actions or 

their lack of pro-environmental actions (Chang, 2012). Fortunately, the present research suggests 

that persuasive strategies that focus on increasing the perceived self-relevance of environmental 

protection may be more effective at motivating pro-environmental behaviour change in the long-

term, because they should foster greater autonomous motivation toward the environment. It 

seems that promoting autonomous motivation toward the environment in the general population 

has the potential to strengthen pro-environmental attitudes, promote pro-environmental 

behaviour change, and, ultimately, alleviate the environmental belief-action gap. 
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FOOTNOTES 

1 The University of Ottawa is officially a bilingual institution. As such, the Ethics Review 

Board (ERB) requires that researchers make their studies available in both official languages, 

English and French, whenever possible. We took measures to ensure the English and French 

versions of the study materials were equivalent. The measurement scales administered via the 

online questionnaires (Lavergne & Pelletier, 2015a; 2015b) displayed the English and French 

versions of the instructions and items side-by-side. Therefore, there was no way to determine 

whether participants responded to the English or French version of the scales. Participants who 

completed the laboratory study had the option to do the experiment in either English or French. 

There were no differences between participants who completed the experiment in English (n = 

68) versus in French (n = 40) on any of the measured variables (Lavergne & Pelletier, 2015c). 

Finally, all the participants recruited for the research reported their native language; the response 

options included English, French, or another language. Because there were no reliable 

differences between participants based on language across studies (c.f., Lavergne & Pelletier, 

2015a; 2015b; 2015c), we chose to present only the English versions of the study materials used 

in the research to simplify the presentation of information. 

2 The University of Ottawa ERB approved this research and the informed consent process 

(files no. #08-11-37 & #02-08-06). In agreement with the Canadian Tri-Council Policy Statement 

(TCPS): Ethical Conduct for Research Involving Humans (http://www.pre.ethics.gc.ca/eng/ 

policy-politique/initiatives/tcps2-eptc2/Default/), all participants provided written informed 

consent prior to participating in the research. According to the TCPS, no parent/guardian consent 

is required if the project has minimal risks and the participants are at least 16 years of age 

(http://www.hc-sc.gc.ca/sr-sr/advice-avis/reb-cer/consent/f-eng.php). 
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FIGURE 1. Diagram depicting the proposed hierarchical action-based model of inconsistency compensation in the environmental domain. The light 
gray boxes delineate the three components of dissonance processes: perception, arousal, and reduction. Single-headed arrows indicate the 
hypothesized relationships between contextual motivational orientations toward the environment and dissonance constructs. Solid arrows indicate 
positive relationships and broken arrows indicate negative relationships. The black triangle represents the hypothesized effect of perceiving a 
counter-environmental action on dissonance perception and arousal processes. Perceiving the action should arouse dissonance and elicit 
autonomous motives when it threatens the integrity of authentic self-structures but elicit controlled motives when it threatens the behavioural 
contingencies (e.g., the avoidance of negative social evaluative reactions) that support ego-invested self-structures (e.g., contingent self-worth). 
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GENERAL APPENDIX A 

Frequency of Behavioural Inconsistencies Scale 

 

Please circle a number (or N/A) on the scale below to indicate your response to the following 

items. 

N/A* Never   Sometimes   Often 

0 1 2 3 4 5 6 7 

* I do not value or wish to achieve these particular goals. 

 

1. Many people value and wish to achieve/maintain a specific body weight, however, they 

sometimes act in ways that are inconsistent with these values and goals (e.g., wanting to lose 

weight but skipping a workout or eating too many sweets). In everyday life, how often do you 

detect inconsistencies between your personal attitudes, beliefs, and goals about your body weight 

and your actual behaviours?  
 

2. Many people value and wish to achieve economic prosperity, however, they sometimes act in 

ways that are inconsistent with these values and goals (e.g., wanting to set money aside but 

splurging on expensive things or unplanned expenses). In everyday life, how often do you detect 

inconsistencies between your personal attitudes, beliefs, and goals about economic prosperity 

and your actual behaviours?  
 

3. Many people value and wish to achieve racial tolerance, however, they sometimes act in ways 

that are inconsistent with these values and goals (e.g., wanting to be tolerant of people of 

different races but laughing at a racially discriminating joke). In everyday life, how often do you 

detect inconsistencies between your personal attitudes, beliefs, and goals about racial tolerance 

and your actual behaviours?  
 

4. Many people value and wish to achieve an environmentally sustainable lifestyle, however, 

they sometimes act in ways that are inconsistent with these values and goals (e.g., wanting to 

reduce their greenhouse gas emissions but taking their car when they could have 

walked/biked/taken public transit). In everyday life, how often do you detect inconsistencies 

between your personal attitudes, beliefs, and goals about environmental sustainability and your 

actual behaviours?  
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GENERAL APPENDIX B 

Frequency of Negative Affect Scale 

 

Generally, when you are reminded of instances when you have acted in ways inconsistent with 

your own personal values and/or goals, how often do you feel ________________? Please 

respond using the provided scale. 

 

Never   Sometimes   Always 

1 2 3 4 5 6 7 

 

1. Insincere 

2. Hypocritical 

3. Guilty 

4. Bad about yourself 

5. No different than usual 
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GENERAL APPENDIX C  

“Why Do You Act the Way You Do?” Consent Form 

 

I agree to participate in the present online study conducted by University of Ottawa professor Dr. 

Luc G. Pelletier and Ph.D. student Karine Lavergne. The purpose of this research is to examine 

how people resolve discrepancies between their important beliefs and attitudes and their actual 

day-to-day behaviours. Specifically, if, why, and how people react when they become aware that 

they have acted in a manner that is inconsistent or contradictory with expressed beliefs and 

attitudes.  

My participation in this research will consist of a single session of approximately 30 minutes 

during which I will be asked to complete an online questionnaire from any computer with 

internet access at a time of my convenience. As it was explained to me at the beginning of the 

semester, my participation in this study will grant me 1 point in my class. 

There are no foreseeable psychological, physical, social, or economic risks associated with my 

participation in this study. I understand my participation is voluntary and I may drop out of the 

study at any time. I may skip survey items that I do not feel comfortable answering. My 

information will be kept strictly confidential.   

My personal information will never be directly associated with the results. Only the researchers 

of this study will have access to the collected data. The researchers will use my information for 

research purposes only and will not disclose any personal information. Data will be securely 

stored in the human motivation lab for 5 years after the publication of results.  

Any questions I might have about my rights as a research participant may be addressed to 

Protocol Officer for Ethics in Research, 550 Cumberland St., Room 154, (613) 562-5387 or by 

email at ethics@uottawa.ca.  

For more information about this research I can contact: 

 Karine Lavergne, School of Psychology, University of Ottawa (613) 562-5800 ext. 4179 

or by email klave070@uottawa.ca 

 Dr. Luc Pelletier, School of Psychology, University of Ottawa (613) 562-5232 or by 

email Luc.Pelletier@uOttawa.ca  

 

I have read the above description of the study and understand the conditions of my involvement. 

  

□ I consent to participate in the research. 

□ I do not consent to participate in the research. 
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GENERAL APPENDIX D  

Pro-Environmental Attitude Strength Scale 

 

WHAT ARE YOUR BELIEFS AND ATTITUDES TOWARD THE ENVIRONMENT? 

There are no right or wrong answers to these questions. Please answer as HONESTLY as 

possible. 

 

Please indicate your agreement with the following two statements using the provided scale. 

Do not agree   
Somewhat 

agree 
  

Completely 

agree 

1 2 3 4 5 6 7 

 

1. To what extent do you agree that human activities associated with current lifestyles have a 

negative impact on the state of the environment? 

2. To what extent do you agree that humans need to take action to reduce their impact on the 

environment? 

 

Please respond to the following six questions using the provided scale. 

Not at all   Somewhat   Very much 

1 2 3 4 5 6 7 

 

3. How important to you personally are environmental issues? 

4. How central is your attitude toward the environment to your self-image/self-concept? 

5. How representative of your values is your attitude toward the environment? 

6. How knowledgeable are you about environmental issues? 

7. How likely are you to change your opinion about the environment? (reverse-scored) 

8. How sure are you that your opinion about the environment is right? 
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GENERAL APPENDIX E   

Frequency of Behavioural Inconsistencies in the Environmental Domain Scale 

 

HOW OFTEN DO YOU ACT INCONSISTENTLY WITH YOUR ENVIRONMENTAL 

ATTITUDES? 

There are no right or wrong answers to these questions. Please answer as HONESTLY as 

possible. 

 

For various reasons, people sometimes act in ways that are inconsistent or in contradiction with 

their own beliefs, attitudes, values, and goals in their day-to-day activities. These inconsistencies 

and contradictions are a normal part of life. Sometimes they go unnoticed but, other times, 

people become aware of the inconsistency during or immediately after they have acted 

inconsistently. Do you ever become aware of such inconsistencies? 

Please respond to the following four items using the provided scale. 

Never   Sometimes   Always 

1 2 3 4 5 6 7 

 

How often do you become aware of inconsistencies or contradictions between your personal 

attitudes, beliefs, and goals about __________ and your actual day-to-day activities (either 

immediately or shortly after the inconsistency has taken place)? 

1. the reduction of greenhouse gas emissions  

For example, believing that reducing greenhouse gas emissions is important but taking the 

car while being or becoming aware you could have walked or taken the bus. 

2. waste reduction  

For example, believing that reducing waste is important but discarding compostable or 

recyclable materials in the garbage while being or becoming aware you could have 

composted or recycled. 

3. water conservation  

For example, believing that conserving water is important but pouring harmful chemicals 

down the drains while being or becoming aware you could have taken the chemicals to a 

hazardous waste depot. 

4. environmental sustainability in general 
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GENERAL APPENDIX F  

Recall of a Recent Behavioural Inconsistency Scale 

 

HAVE YOU ACTED INCONSISTENTLY WITH YOUR ENVIRONMENTAL ATTITUDES 

RECENTLY? 

There are no right or wrong answers to these questions. Please answer as HONESTLY as 

possible. 

 

Thinking about all of your activities and actions over the past month, please describe an 

action you did that was inconsistent or contradictory with your environmental beliefs and 

attitudes. 

 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

When answering the remaining questions, please try to recall the feelings and reactions you 

exhibited immediately following the inconsistent action you described above as honestly and 

accurately as possible. 

□ Okay 

□ I did not describe an inconsistent action 
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GENERAL APPENDIX G  

Psychological Discomfort Scale 

 

(Online version instructions) 

 

HOW DID YOU FEEL FOLLOWING THE INCONSISTENT ACTION?  
There are no right or wrong answers to these questions. Please answer as HONESTLY as possible. 

 

Following the inconsistent action, I felt___________. 

 

(Laboratory version instructions) 

 

HOW ARE YOU FEELING RIGHT NOW? 

 

To what extent are you feeling ____________________ right now?  

 

(Both versions) 

 

Please respond using the provided scale.  

 
Not at all   Somewhat   Very much 

1 2 3 4 5 6 7 

1. discouraged*  

2. guilty* 

3. happy 

4. disappointed* 

5. uneasy* 

6. jittery  

7. content 

8. hypocritical*  

9. agitated  

10. proud 

11. relaxed  

12. anxious 

13. dissatisfied*  

14. uncomfortable*  

15. calm  

16. bothered*  

17. ashamed*  

18. pleased 

 

*Items used to assess levels of psychological discomfort. 
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GENERAL APPENDIX H 

Frequency of Recent Environmentally Relevant Actions Scale 

 

WHAT ACTIONS DO YOU DO ON A DAY-TO-DAY BASIS? 

There are no right or wrong answers to these questions. Please answer as HONESTLY as possible. 

 

Thinking about all of your activities and actions over the past month, please estimate how many 

times you've performed the following actions. Indicate your response using the drop-down menu. 

1. Used an electric clothes dryer 

2. Used a clothesline or drying rack (air dry clothing) 

3. Tossed compostable or recyclable waste in the garbage bin 

4. Turned off the water while brushing teeth 

5. Washed fruits and vegetables in a bowl (instead of under running water) 

6. Brought and used reusable bags when shopping 

7. Discarded paper without using both sides of the sheet 

8. Ran the clothes/dish washing machine even though it wasn't full 

9. Used the double-sided option to print/copy on both sides of the page 

10. Purchased local foods 

11. Opted to walk, cycle, skate, etc. instead of riding in a bus/car over a short distance (< 

3km) 

12. Took a bath or a long shower (> 10 min.) 

13. Washed dishes under running water (instead of in a plugged sink) 

14. Took plastic bags at the grocery/store check-out (instead of no bags or reusable bags) 

15. Took the time to properly separate waste into the garbage, recycling, and composting bins 

16. Bought food or merchandise without checking where it was grown or manufactured 

17. Took a short shower (< 10 min.) 

18. Rode in a bus or car to travel a short distance (< 3km) 

 

Scoring key: 

Pro-environmental actions: 2, 4, 5, 6, 9, 10, 11, 15, 17 

Counter-environmental actions: 1, 3, 7, 8, 12, 13, 14, 16, 18 
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GENERAL APPENDIX I 

Inconsistency Compensation Strategy Recall Scale 

 

HOW DID YOU REACT FOLLOWING THE INCONSISTENT ACTION?  

There are no right or wrong answers to these questions. Please respond as HONESTLY as possible. 

 

Please indicate which of the following strategies most closely corresponds to your own reaction 

following the inconsistent action you described earlier. Type the appropriate number (1-12) in the 

space provided. 

The strategy that most closely corresponds to my own reaction is: ______ 

1. Putting the inconsistency out of my mind. 

2. Actively looking for opportunities to act sustainably (consistently) in other situations. 

3. Focusing my attention on other values, goals, and activities that I consider more 

important. 

4. Concluding that I could not have acted in any other way under the circumstances. 

5. Reminding myself that I possess many other qualities and characteristics that make me a 

good person. 

6. Deciding that there is no need to reduce my impact on the environment. 

7. Concluding that my action toward the environment is an indication of my true attitudes 

and beliefs about the environment. 

8. Questioning whether environmental sustainability is really that important to me 

personally. 

9. Making changes in my surroundings (ex: placing a recycling bin where there wasn't one) 

that would allow me or remind me to act more sustainably in the future. 

10. Mentally listing reasons why it wasn't my fault. 

11. Thinking that the action I just did, despite being unsustainable, was consistent with other 

values and goals I consider important. 

12. Immediately correcting the inconsistent action (ex: repeating the action in a more 

sustainable fashion). 

 

Scoring key: 

Behavioural strategies: 2, 9, 12 

Other types of strategies: 1, 3, 4, 5, 6, 7, 8, 10, 11 
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GENERAL APPENDIX J 

Motivation to Compensate Scale 

 

WHY DID YOU REACT THIS WAY FOLLOWING THE INCONSISTENT ACTION?  

There are no right or wrong answers to these questions. Please answer as HONESTLY as possible. 

 

Please indicate to what extent the following statements correspond to your reasons for reacting 

the way you did following the inconsistent action. 

Does not cor-

respond at all 
  

Corresponds 

somewhat  
  

Corresponds 

completely  

1 2 3 4 5 6 7 

I reacted this way following the inconsistent action because ______________. 

1. I wanted to avoid losing the respect of others.  

2. I simply wanted to get on with my day.    

3. I wanted to adjust my beliefs, attitudes, and actions to fit with the kind of person I really 

am.    

4. I did not know what else to do.    

5. I could not go on with my day knowing what I did. 

6. I wanted to act in a way that maintains my integrity.  

7. I wanted to save face.    

8. I wanted to act consistently with my own beliefs, attitudes, and values.  

9. I wanted others to think that I am a person of integrity.    

10. I wanted to rid myself of the negative emotions I was feeling.   

11. I did not have a specific reason for reacting the way I did.  

12. I could not get the inconsistent action out of my mind.    
 

Scoring key: 

Self-integrity restoration motives: 3, 5, 8 

Ego-invested self-protection motives: 1, 7, 9 

Dissonance minimization motives: 5, 10, 12 

Lack of motives: 2, 4, 11 
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GENERAL APPENDIX K  

Recall of a Recent Counter-Attitudinal Action Scale 

 

Please briefly describe a specific example when you became aware that you acted 

inconsistently with your own attitudes, beliefs, and goals about environmental sustainability 

either immediately or shortly after the inconsistency took place. 

 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ 

 

 

  



271 

 

 

GENERAL APPENDIX L 

Negative Affect Scale 

 

Please indicate your agreement with the following two statements using the provided scale. 

Do not  

agree 
  

Somewhat 

agree 
  

Completely 

agree 

1 2 3 4 5 6 7 

 

“When I became aware that I acted inconsistently with my own personal beliefs and/or goals 

about environmental sustainability (please refer to the example cited above), I felt __________.” 

1. hypocritical 

2. guilty 

3. ashamed 

4. disappointed 

5. regretful 

6. insincere 
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GENERAL APPENDIX M  

Inconsistency Compensation Strategies Scale 

 

HOW DID YOU REACT FOLLOWING THE INCONSISTENT ACTION?  

There are no right or wrong answers to these questions. Please respond as HONESTLY as possible. 

 

Please respond to the following 18 statements using the provided scale.  

Not at all   Somewhat   Very much 

1 2 3 4 5 6 7 

 

“Following the inconsistent action, I reacted by __________________.” 

1. Immediately correcting the inconsistent action (ex: repeating the action in a more 

sustainable fashion). 

2. Mentally listing reasons why it wasn't my fault. 

3. Putting the inconsistency out of my mind. 

4. Acting sustainably (consistently) when I found myself in a similar situation at a later 

time. 

5. Concluding that my action toward the environment is an indication of my true attitudes 

and beliefs about the environment. 

6. Questioning whether environmental sustainability is really that important to me 

personally. 

7. Thinking that the issue of environmental sustainability has been blown out of proportion. 

8. Concluding that environmental sustainability is not a priority for me. 

9. Thinking that the action I just did, despite being unsustainable, was consistent with other 

values and goals I consider important. 

10. Doing nothing at all. 

11. Thinking that my individual action probably had no measurable impact on the 

environment. 

12. Thinking it doesn't really matter since most people act the same way. 

13. Simply shrugging it off. 

14. Concluding that I could not have acted in any other way under the circumstances. 

15. Thinking I cannot be held personally responsible for environmental sustainability. 
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16. Making changes in my surroundings (ex: placing a recycling bin where there wasn't one) 

that would allow me or remind me to act more sustainably in the future. 

17. Reassessing the importance I attribute to environmental sustainability. 

18. Actively looking for opportunities to act sustainably (consistently) in other situations. 

 

Scoring key: 

Behaviour modification strategies: 1, 4, 16, 18 

Cognitive restructuring strategies: 6, 7, 8, 12, 15 

 

Note:  

The abbreviated version of the scale includes items 1, 4, 6, 7, 8, 12, 15, 16, 18
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GENERAL APPENDIX N  

Recall of a Recent Behavioural Inconsistency Scale 

 

HAVE YOU ACTED INCONSISTENTLY WITH YOUR ENVIRONMENTAL ATTITUDES 

RECENTLY? 

There are no right or wrong answers to these questions. Please answer as HONESTLY as possible. 

 

Thinking about all of your activities and actions over the past month, please describe an 

action you did that was inconsistent or contradictory with your environmental beliefs and 

attitudes. 

 

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

____________________ 

When answering the remaining questions, please try to recall the feelings and reactions you 

exhibited immediately following the inconsistent action you described above as honestly and 

accurately as possible. 

□ Okay 

□ I did not describe an inconsistent action 
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GENERAL APPENDIX O  

Experimental Script 

 

GREETING: “Hello my name is __________. I will be taking you through the steps of the study 

on perceptions of social issues; the entire study should take about 45 minutes. The purpose of the 

study is to examine how people assimilate, interpret, and structure information about social 

issues presented in the media. The social issue under study is global warming. For ethical 

reasons, I’ll get you to read this consent form. If you agree to participate in the study, please sign 

and date it. There are two copies of the consent form one is for you to sign and the other is for 

you to keep.”  

ADVOCACY: “The first task consists of writing a short text on the importance of addressing the 

issue of global warming. This will allow us to assess your existing attitudes toward global 

warming. In addition to analyzing your text for research purposes, we would like to use your 

arguments as part of an on-campus campaign for the reduction of greenhouse gas emissions set 

to launch next term. As part of this campaign, we would like to display the opinions of students 

to the whole campus using posters. We feel that students are in the best position to raise 

awareness among their peers about the importance of addressing global warming. To personalize 

the posters and show that it’s not just students in environmental studies or sciences that are 

concerned with this issue but all students,”  

PRIVATE COMMITMENT CONDITIONS: “we would also like to post the 

participants’ programs of study at the bottom of the poster.” 

PUBLIC COMMITMENT CONDITIONS: “we would also like to post the 

participants’ names and programs of study at the bottom of the poster.”  

“We would really appreciate your help with this project; it would require you writing a text of 

about 3 or 4 sentences on why the issue of global warming is important and what students can do 

to minimize global warming. Do you agree to do this? Great! Here is the template I would like 

you to use to write your text. The first paragraph talks about the campaign I just described and 

the second paragraph gives you the topic. I’ll have you write a sentence or two in each space. 

You may also use point-form. I ask that you write the first thing that comes to mind. Don’t worry 

too much about spelling or grammar, the text will be revised before publication. This task usually 
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takes about 5 minutes. Let me know once you’re done. I’ll be next door.”  

RECALL OF PAST TRANSGRESSIONS (AWARENESS CONDITIONS ONLY): “In the 

context of this campaign we’re also interested in identifying the most common greenhouse gas 

emitting behaviours performed by students. This information will be used strictly to develop 

future global warming awareness campaigns. Thinking about all your activities over the past 

month, I would like you to list 3 actions you personally did that may have contributed to global 

warming. So, three avoidable actions you know produce a considerable amount of greenhouse 

gas emissions. I would really appreciate it if you could come up with examples from your own 

life. However, if you are having difficulty coming up with examples here is a list of that may 

help you. Could you please fill out this short survey and place in this envelope when you are 

done? Thank you.”  

PSYCHOLOGICAL DISCOMFORT ASSESSMENT: “Before reading the media articles on 

global warming, I would like to know how you are feeling right now. We think that perceptions 

of information presented in the media are related to people’s emotions. Therefore, it is important 

for us to know your state of mind before you read the articles. Could you please fill out this short 

questionnaire? Thank you.”  

INFORMATION SEARCH TASK: “The next step consists of reading articles on global 

warming. I ask that you read two of the eight articles. I ask that you carefully read all the titles 

before making your first selection. There is no time limit for this task. All the articles are of the 

same length. After selecting and reading the first article, you will be redirected to the same menu 

of eight titles to make your second selection. I’ll step out of the room while you complete the 

task. Let me know once you’re done. I’ll be next door.”  

INFORMATION SEARCH TASK INTENTIONS ASSESSMENT: “For the final step of the 

study, I’d like you to complete this short questionnaire. The questionnaire asks about the the 

media articles you chose to read during the previous task. I’ll step out while you do this; please 

let me know once you’ve completed the questionnaire.”   

DEBRIEFING: “The study is now over but before I let you go I just want to go over a few things 

with you. At the beginning of the experiment I told you that the purpose of the study was to 

examine how people assimilate, interpret, and structure information about the environment. 
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However, the real purpose of the study is to explore how motivation affects the detection and the 

resolution of an inconsistency between one’s own environmental attitudes and their actual 

behaviours. To do this we have two types of experimental conditions: a hypocrisy induction type 

of condition and a control condition. In the hypocrisy induction condition people are reminded of 

instances when they have failed to act pro-environmentally while in the control condition people 

are not reminded of their pro-environmental behaviours. You were randomly selected to be in the 

_________________ condition. Did you, at any point, suspect this was the true purpose of the 

study? 

 Unfortunately I can’t tell you the exact hypotheses of the study because we feel that if 

this information got out, it might bias the results of the study. For this same reason I ask that you 

not discuss what we did here today with others. Okay? 

That being said, we will not be using your arguments to conduct an on-campus campaign 

for the reduction of greenhouse gases. Your text will be analyzed for research purposes only. In 

fact, all the data we collected from you today is strictly confidential and anonymous. Your name 

will never be associated with the results of this study. To ensure confidentiality I will destroy 

your signature from the bottom of the text you wrote earlier.  

Now that you are aware of the real goal of the study, do you still agree to us using the 

data we collected from you today? Thank you for coming in, we greatly appreciate your help.” 
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GENERAL APPENDIX P  

“Perceptions of Social Issues” Consent Form 

 

Luc Pelletier, Ph.D. Karine Lavergne & Dan Baxter 

School of Psychology School of Psychology  

University of Ottawa University of Ottawa  

136 Jean-Jacques Lussier, room 3002H 136 Jean-Jacques Lussier, room 5069 

Ottawa, ON  K1N 6N5 Ottawa, ON  K1N 6N5 

Phone: 613-562-5800 (5232) Phone: 613-562-5800 (4179) 

Email: luc.pelletier@uottawa.ca Email: klave070@uottawa.ca 

 

I, _____________________________________, agree to participate in the present laboratory 

study. This research project is being supervised by Luc Pelletier, Ph.D., professor at the School of 

Psychology. The main goal of this study is to examine how people assimilate, interpret, and 

structure information about social issues presented in the media.  

My participation in this study will consist of one laboratory session of approximately 45 minutes in 

which I will be asked to write a short text describing my opinions about a specific social issue, 

read media articles about that issue, and answer a brief questionnaire.  As it was explained to me at 

the beginning of the semester, my participation in this study will grant me 1 point in my class. 

I understand that the data collected today is confidential and strictly for this research project. Only 

the researchers of this study will have access to the collected data. My name will never be in any 

case associated with the results. 

I have been informed by the investigators responsible for this research project that the 

experimental procedure has been created in order to minimize all possible risks of emotional 

discomfort. I am aware of my rights as participant to stop at any time during the experiment or to 

refuse to answer any questions that make me uncomfortable.  

Any questions I might have about my rights as a research participant may be addressed to Protocol 

Officer for Ethics in Research, 550 Cumberland St., Room 154, (613) 562-5387 or by email at 

ethics@uottawa.ca.  

For more information about this research, I can contact the researchers, (613) 562-5800 ext. 4179. 

There are two copies of this consent form, one of which I can keep. 

 

Participant’s signature: __________________________ Date: ___/___/___ 

 

 

Experimenter’s signature: ________________________ Date: ___/___/___ 

 

mailto:ethics@uottawa.ca
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GENERAL APPENDIX Q 

Standardized Advocacy in Favour of Global Warming Mitigation Forms 

 

(Public commitment manipulation) 

 

GLOBAL WARMING, I CARE!! 

 

In the context of the University of Ottawa's campaign for the reduction of greenhouse gas (GHG) 

emissions set to launch during the winter session, we wish to know the opinions of students 

towards the issue of global warming. We believe that students are in the best position to raise the 

awareness of their peers concerning the importance of global warming. It's for this reason that we 

wish to display posters of students' opinions across campus. 

 

To participate in this campaign, all you need to do is explain in 75 words or less (3 or 4 

sentences) why you think it is important to address the issue of global warming and what 

students can do to help the cause. Since your text will be revised before publication, there is no 

need to worry about grammar or spelling. 

*** 

It is important to address the issue of global warming because… 

 
______________________________________________________________________________ 

 

______________________________________________________________________________

______________________________________________________________________________ 

 

We can do our part by… 

______________________________________________________________________________

______________________________________________________________________________ 

______________________________________________________________________________ 

 

Given name: ________________________ Surname: _________________________________ 

 

Program of study: _____________________________________________________________ 
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(Private commitment manipulation) 

 

GLOBAL WARMING, I CARE!! 

 

In the context of the University of Ottawa's campaign for the reduction of greenhouse gas (GHG) 

emissions set to launch during the winter session, we wish to know the opinions of students 

towards the issue of global warming. We believe that students are in the best position to raise the 

awareness of their peers concerning the importance of global warming. It's for this reason that we 

wish to display posters of students' opinions across campus. 

 

To participate in this campaign, all you need to do is explain in 75 words or less (3 or 4 

sentences) why you think it is important to address the issue of global warming and what 

students can do to help the cause. Since your text will be revised before publication, there is no 

need to worry about grammar or spelling. 

*** 

It is important to address the issue of global warming because… 

 
______________________________________________________________________________ 

 

______________________________________________________________________________

______________________________________________________________________________ 

 

We can do our part by… 

______________________________________________________________________________

______________________________________________________________________________ 

______________________________________________________________________________ 

 

Program of study: _____________________________________________________________ 
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GENERAL APPENDIX R  

Standardized Recall of Recent GHG-Emitting Actions Form 

 

GLOBAL WARMING, I CARE!! 

 

In the context of the University of Ottawa's campaign for the reduction of greenhouse gas (GHG) 

emissions set to launch during the winter session, we wish to identify the most common 

greenhouse gas emitting behaviours performed by students. This information will be used strictly 

to develop future global warming awareness campaigns. 

 

Thinking about all your activities over the past month, please list 3 actions you did that 

may have contributed to global warming; that is, avoidable actions that you know produce 

a considerable amount of greenhouse gas emissions.  

 

 

1. __________________________________________________ 

2. ___________________________________________________ 

3. ___________________________________________________ 

Thank you for participating in this anonymous survey! 
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GENERAL APPENDIX S  

List of Greenhouse-Gas Emitting Actions Examples 

Greenhouse gas emissions refer to the release of carbon dioxide, methane, and other greenhouse gases as 

a result of human activities such as burning fossil fuels or deforestation; these emissions presumably 

cause global warming.  

Greenhouse gas-emitting behaviour Green alternative 

Leave the lights on. Turn off the lights when leaving the room. Take 

advantage of natural light during the day. 

Leave the computer on all the time. Enable your computer's energy saving features 

when not in use. Turn it off at night or when you 

leave the house. 

Buy single-use batteries. Buy rechargeable batteries. 

Keep all your chargers plugged into the wall. Plug all your chargers into a power bar. Switch it 

off when not in use. 

Use a drier to dry laundry. Hang clothes to dry. 

Crank up the thermostat in the winter. Set the temperature 2 degrees Celsius lower and 

wear a cozy sweater. 

Use the stove to warm up soups and meals or 

steam vegetables. 

Use the microwave oven as much as possible. 

Use a hair dryer or other electric hair styling 

tools. 

Towel dry or air dry your hair. 

Take long showers. Take shorter showers. Turn off the water while 

soaping or shaving. 

Buy disposable products (ex: paper towels, 

sweeping and mop pads, etc.) 

Buy and use durable or reusable products (ex: rags 

and cloths, brooms and mops, etc.) 

Eat meat at every meal. Eat meatless meals.  

Take the elevator. Take the stairs as much as possible. 

Buy products made with or packaged in virgin 

paper. 

Buy products made with or packaged in recycled 

paper. 

Buy all your produce. Grow your own produce. 

Discard of newsprint in the garbage. Recycle newsprint. 

Use a drive-through window service. Park and get serviced at the counter. 

Use an electric toothbrush. Use a manual toothbrush. 

Drive alone in a car to work or school. Carpool with co-workers or classmates. 

Vote for political parties and candidates that are 

inactive relative to greenhouse gas emissions 

and energy-intensive industries. 

Vote for political parties and candidates that are 

active relative to greenhouse gas emissions and 

energy-intensive industries. 

Discard aluminum and steel cans in the garbage. Recycle aluminum and steel cans. 

Idle your car while running an errand. Turn off your car. 

Buy imported foods. Buy locally-grown and/or -prepared foods. 

Frequent energy-intensive establishments or 

organizations with a poor environmental record. 

Boycott these establishments and organizations, 

sign petitions, participate in demonstrations, write 

letters to management, support environmentally-

responsible establishments and organizations, etc. 

Wash your clothes in warm or hot water. Wash your clothes in cold water. 

Take the car everywhere. Walk, bike, or take public transit as much as  

possible. 

Print on a single side of a sheet of paper. Enable the double-sided printing option. 
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GENERAL APPENDIX T  

Pro-Global Warming Mitigation Attitude Strength Scale 

  

Please indicate your agreement with the following two statements using the provided scale. 

Do not agree   
Somewhat 

agree 
  

Completely 

agree 

1 2 3 4 5 6 7 

 

1. To what extent do you agree with the hypothesis that greenhouse gas emissions from 

human activities are causing global warming? 

2. To what extent do you agree that humans must take action to reduce their greenhouse gas 

emissions in order to minimize or curb global warming? 

 

Please respond to the following six questions using the provided scale. 

Not at all   Somewhat   Very much 

1 2 3 4 5 6 7 

 

3. How important is global warming to you personally? 

4. How central is your attitude toward global warming to your self-image/self-concept? 

5. How representative of your values is your attitude toward global warming? 

6. How knowledgeable are you about global warming? 

7. How likely are you to change your opinion about global warming? (reverse-scored) 

8. How sure are you that your opinion about global warming is right? 
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GENERAL APPENDIX U  

Information Search task E-Prime Slides 

Introduction 

 

Main menu 
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1Text adapted from: Dumas, L. J. (2006). Seeds of opportunity: Climate change challenges and solutions. Retrieved 

from http://civilsocietyinstitute.org/ 

 

Article A1 
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2Text adapted from: (a) Madrigal, A. (2009, April 29). Humans halfway to causing dangerous climate change. Wired 

Science. Retrieved from http://www.wired.com/; (b) National Geographic. (n.d.). Global warming. Retrieved May 2, 

2008, from http://environment.nationalgeographic.com/environment/global-warming/; (c) Scientific opinion on 

climate change (n.d.). Retrieved February 11, 2008, from Wikipedia: 

http://en.wikipedia.org/wiki/Scientific_opinion_on_climate_change; and (d) Weart, S. (2010). The discovery of 

global warming. Retrieved from http://www.aip.org/ 

Article B2 
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3Text adapted from: (a) Patz, J. A., & Khaliq, M. (2002). Global climate change and health: Challenges for future 

practitioners. Medical Student Journal of the American Medical Association, 287, 2283–2284. doi: 

10.1001/jama.287.17.2283-JMS0501-3-1 (Reprinted from EcoHealth, 7 (2010), 425-438); and (b) Sierra Club. 

(n.d.). Global warming impacts: Health effects. Retrieved August 23, 2008, from http://www.sierraclub.org/ 

Article C3  
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4Text adapted from: David Suzuki Foundation. (n.d.). David Suzuki’s nature challenge: Green living made easy. 

Retrieved January 27, 2008, from http://www.davidsuzuki.org/NatureChallenge/ 

Article D4 

 
 



292 

 

 

 
 

 



293 

 

5Text adapted from: Rancourt, D. G. (2007, February 27). Global warming: Truth or dare [Web log post]. Retrieved 

from http://activistteacher.blogspot.com/search/label/environment 

Article E5 
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6Text adapted from: (a) The lack of scientific rigour in environmental ideology. (n.d.). [Summary of the television 

series Against Nature episode 1 produced by RDF television and edited by P. Snyder & P. Willson]. Retrieved from 

http://www.ourcivilisation.com/aginatur/prog1.htm; and (b) Rancourt, D. G. (2007, February 27). Global warming: 

Truth or dare [Web log post]. Retrieved from http://activistteacher.blogspot.com/search/label/environment 

Article F6 
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7Text adapted from: Moore, T. G. (1996). Health and amenity effects of global warming. Retrieved from 

http://128.118.178.162/eps/othr/papers/9604/9604001.pdf 

Article G7 
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8Text adapted from: Singer, F. S., & Avery, D. T. (2008). Unstoppable global warming: Every 1,500 Years (Updated 

and expanded ed.). New York, NY: Rowman & Littlefield Publishers, Inc. 

Article H8 
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Return to main menu or end the task 
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GENERAL APPENDIX V  

Information Search Intentions Scale 

 

WHAT SELECTION STRATEGY DID YOU USE FOR THE PREVIOUS READING TASK? 

We wish to know the details of the reading task you just did. Please be as honest as possible 

when answering this questionnaire, your responses are confidential and will not affect your 

participation points in any way.  

1. Did you read all the titles before selecting the first article? Please choose one item below. 

____ Yes, I read all the titles 

____ No, I only read some of the titles 

____ No, I chose an article randomly 

Below is a list of the 8 titles you could choose from during the previous reading task. Please find 

the titles of the articles you selected and enter the corresponding letter in the space provided.  

 

A. Global warming, a real problem E. Global warming is a myth  

B. Humans are responsible for climate change F. Climate change is not caused by human activities  

C. Global warming will negatively impact human 

health 

G. Consequences of global warming will benefit hu-

mans 

D. Do your part: Reduce your greenhouse gas emis-

sions  

H. Reducing greenhouse gas emissions is futile 

2. The FIRST article I chose to read based on its title was article ______. 

3. The SECOND article I chose to read based on its title was article ______. 

Please indicate to what extent you agree with the following two statements about your reasons 

for selecting these two articles using the provided scale: 

 

 Do not  Somewhat Completely 

 agree agree agree 

 

4. I decided it was time to find information that would  

allow me to change my opinion about global warming.  1 2 3 4 5 6 7 

 

5. I wanted to know how to change my behaviour to be  

more in line with my existing opinion about global  

warming.  1 2 3 4 5 6 7 


