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Abstract: The aims of this project are to empirically investigate a) cognitive dissonance avoidance by a change in behavior to comply with the own moral principles, b) cognitive dissonance avoidance by a change in beliefs or the suppression of knowledge, c) pro-social behavior as self-signaling. To this end, we conduct a survey among 4,000 individuals and elicit their attitudes towards sustainable production. Embedded in the survey is a discrete choice task in which respondents can decide on whether they prefer to win a voucher worth 20 euros from either amazon or the sustainable online marketplace memolife. To elicit revealed preferences by inducing incentive-compatible response behavior, one out of 20 respondents can win a voucher by chance, thereby avoiding hypothetical bias. To cause or exacerbate cognitive dissonance, we use two information treatments in which either immediately before or directly after their voucher decision half of the 4,000 respondents are reminded of their previously stated attitude towards sustainable production, while the other half of the participants receives information on criticism about conventional online shopping.
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Introduction
In many situations in everyday life, we can observe people not acting in line with their own moral principles. For example, many people eat meat even though they are aware of the ethical, health, and environmental implications (Rothgerber & Rosenfeld 2021). Hence, there exists considerable scope for improvement in social outcomes. In this project, we will investigate whether social outcomes can be improved by increasing compliance with personal moral standards through arousing cognitive dissonance, a concept from social psychology reflecting the inner conflict that arises when a person holds two conflicting cognitions (Festinger 1962). Usually, cognitive dissonance originates from the inconsistence between an Individual’s behavior and her self-image (Aronson 1969). If, for example, someone considers herself to be a moral person and thinks that lying is immoral, she will experience cognitive dissonance when lying. In addition to cognitive dissonance, in this project, we will further consider the concept of self-signaling and investigate whether individuals engage in moral behavior to establish a positive self-image (Bénabou & Tirole 2011).
Our project is embedded in the rich behavioral economics literature on cognitive dissonance, economics of identity, self-signaling, and pro-social behavior. The concepts of cognitive dissonance and identity have their origin in psychology, but there are now also several approaches in economics that are based on these concepts. While the economic implications of cognitive dissonance were first analyzed by Akerlof and Dickens (1982), who introduced the assumption that individuals have preferences over their beliefs about the state of the world and can modify their beliefs to a certain extent, Akerlof and Kranton (2000) were the first to include identity in economic theory, by introducing the notion of identity into the utility function.
The core elements of our analysis are derived from two influential papers: First, Rabin (1994) develops a rational-choice model in which cognitive dissonance negatively affects people’s utility “because it is unpleasant” (Rabin 1994: p. 178). Accordingly, people try to reduce cognitive dissonance. To this end, they can either adjust their behavior to be in line with their beliefs about what is moral or immoral, or they can modify these beliefs such that they fit their behavior. Both options come at a cost: Adapting behavior reduces material utility, and because “there is likely to be a natural, intellectually honest set of beliefs about the morality of an activity” (Rabin 1994: p. 180), changing beliefs produces cognitive unease. Individuals therefore try to balance the material utility of alternative actions and the cognitive unease from either cognitive dissonance or holding on to dishonest beliefs, respectively. 
Second, in addition to Rabin’s (1994) views on cognitive dissonance reduction, we build on Bénabou and Tirole’s (2011) theory of identity, including malleable beliefs and self-signaling, and on their argument that agents have only limited perception of their true values and type, that is, whether a person is altruistic or not.  On the basis of a three-period model, Bénabou and Tirole (2011) develop a theory of identity management that provides insights into cognitive dissonance reduction. These authors argue that agents, when deciding on whether to behave pro-socially in the first and second period, are not fully aware of their true type. Only in Period 3 agents learn about their true type and derive utility from their former pro-social behavior. Instead, in Period 1, agents receive a signal of their true type and choose their action based on this signal. In the second period, agents remember, or are reminded of, their true type only with a certain probability. The lower this probability, the more malleable are their beliefs, and the more agents infer their true type from their past actions. Accordingly, the decision in Period 1 not only affects agents’ utility in Period 3, but also serves as a signal about their type in Period 2. Therefore, in Period 1, agents "take into account what kind of a person each alternative would ‘make them’ and the desirability of those self-views” (Bénabou & Tirole 2011: p. 807). This can also be interpreted as a form of cognitive dissonance avoidance because agents choose an action that is in line with their desired self-view so that there is no contradiction between an individual’s actions and her self-image.
Aims and Scope of the Study
The aims of this project are to empirically investigate a) cognitive dissonance avoidance by a change in behavior to comply with the own moral principles, b) cognitive dissonance avoidance by a change in beliefs or the suppression of knowledge, c) pro-social behavior as self-signaling. To this end, we conduct a survey among 4,000 individuals and elicit their attitudes towards sustainable production. Embedded in the survey is a discrete choice task in which respondents can decide on whether they prefer to win a voucher worth 20 euros from either amazon or the sustainable online marketplace memolife.[footnoteRef:2] To elicit revealed preferences by inducing incentive-compatible response behavior, one out of 20 respondents can win a voucher by chance, thereby avoiding hypothetical bias (Murphy et al. 2005). To cause or exacerbate cognitive dissonance, we use two information treatments in which either immediately before or directly after their voucher decision half of the 4,000 respondents are reminded of their previously stated attitude towards sustainable production, while the other half of the participants receives information on criticism about conventional online shopping.  [2:  The retailer memolife offers a wide range of products, like food, clothing, electronics, and furniture. The retailer attaches great importance to, e.g., resource-efficient production, socially responsible working conditions during the production process, resource-saving and recyclable packaging, as well as reparability and longevity of the products. For more information, see https://www.memolife.de/.] 

Related Literature
Reminding respondents of their attitude stated prior to the voucher choice can be interpreted as a prime that increases salience of their identification with sustainable values. In the experimental literature, it is common to use priming (i.e., temporarily making a social category more salient, see Benjamin et al. 2010) to disentangle the impact of identity on behavior from preferences (for an overview over priming in economics see Cohn and Maréchal 2016). A study on identity priming that is methodologically closely related to ours is Kessler and Milkman (2018). These authors analyze two field experiments by the American Red Cross in which different solicitation letters are used to prime the potential donor’s identity as a previous donor (Experiment 1) or as a member of the local community (Experiment 2). Both aspects of identity are associated with a norm of generosity. Kessler and Milkman’s (2018) analysis shows that both identity primes increase the donation rate in the treatment group relative to the control group. Although these authors do not explicitly mention cognitive dissonance, individuals' compliance with an identity's prescribed behavior can be interpreted as an act of cognitive dissonance avoidance. Similarly, in a large-scale field experiment with UK’s leading renewable energy supplier, Gosnell (2018) causes cognitive dissonance in customers by appealing to their identity as a conscious consumer. Her results show that, in general, the dissonance-inducing message increases the willingness to switch from paper to online billing, but it backfires in a subgroup of doctors and professors. 
While the reminder prior to the decision task can be interpreted as identity priming, reminding respondents of their values after they have decided for one of the vouchers highlights the gap between attitudes and behavior. Several empirical studies show that highlighting hypocrisy induces cognitive dissonance and makes people comply with their pro-social attitudes by changing behavior. For example, Dickerson et al. (1992) show that arousing cognitive dissonance in swimmers by making them advocate for water saving and at the same time reminding them of their wasteful showering behavior decreases their effective showering time. Pelt et al. (2020) find that highlighting that people disapprove of wasting food, but still do so themselves, makes them change their behavior. For an overview of similar studies, see Stone and Fernandez (2008). 
Another mechanism to arouse cognitive dissonance, which we also scrutinize in our project, is to inform people about the negative consequences of their behavior. An influential study by Dana et al. (2007), for instance, show that in a dictator game, people attempt to ignore such information if possible and act more selfishly when they can ignore the information. Matthey and Regner (2011) replicate these results in a similar study. In a stated-choice survey experiment, Edenbrandt et al. (2021) explicitly measure cognitive dissonance and show that, if possible, some respondents try to avoid information on the climate impact of meat products to reduce the unpleasant feeling of cognitive dissonance when consuming climate-intensive meat products. However, when ignorance is not possible and participants receive information on carbon intensity, they tend to choose a less carbon-intensive alternative to avoid cognitive dissonance. Similar results are found by Onwezen and van der Weele (2016).
Several empirical studies have confirmed that treatments designed to cause cognitive dissonance can be effective in fostering sustainable or pro-social behavior. However, many of these studies exhibit important shortcomings, such as small and unrepresentative (student) samples (e.g., Dickerson et al. 1992, Dana et al. 2007, Matthey, Regner 2011) and stated-preferences designs (e.g. Edenbrandt et al. 2021, Onwezen, van der Weele 2016). Furthermore, effects of cognitive dissonance may be context-dependent. While the received literature mainly investigates the effect of cognitive dissonance on various types of pro-social or sustainable behavior, there exists no study that focuses on the context of sustainable production and online shopping. Our project contributes to the growing literature of cognitive dissonance by testing the impact of cognitive dissonance avoidance on sustainable behavior and information ignorance in the context of online shopping in a large representative sample with an incentivized consumption decision. Additionally, we will be able to compare the effectiveness of interventions that trigger cognitive dissonance either through information provision or by appealing to a previously stated identity. We also investigate whether cognitive dissonance leads to a change in attitudes when changing behavior is not possible, whereas previous studies have only focused on behavior change and information ignorance. 
Sample and Setup
Data for our survey experiment is collected by forsa, a survey institute maintaining a panel of more than 80,000 individuals who are representative of the German-speaking population aged 14 and above. The panel is recruited offline, such that each individual has the same selection probability and voluntary participation in the panel is impossible. 
forsa will recruit a representative sample of 4,000 adult individuals from its panel and will collect data on socioeconomic and demographic characteristics, as well as on attitudes and preferences regarding various aspects of sustainability. The data will be collected using a state-of-the-art tool that allows panelists to fill out the questionnaire online.[footnoteRef:3] The questionnaires are retrieved and returned from home or from mobile devices connected to the internet and the survey can be interrupted at any time. The survey will begin in June, 2021, and will take about six to eight weeks, until the required sample size is reached. We expect to receive the collected data by the end of July 2021. [3:  For more information on forsa's household panel, see http://www.forsa.com.
] 

Experimental Design
Our primary analysis aims at exploring how consumers reduce cognitive dissonance resulting from a discrepancy between attitude and behavior in the context of sustainable consumption. To this end, we design a discrete-choice experiment and randomly assign 4,000 participants to four experimental groups of equal size. Prior to the experiment, we ask participants of all groups about their attitude towards sustainable products in general and towards certain aspects of sustainable production in particular (Table 1). Following a section with questions on other topics unrelated to the experiment, we then inform all participants that they can win a voucher worth 20 euros for their next online purchase. One out of 20 respondents will win a voucher. Respondents can decide on whether they prefer to receive an amazon voucher or a voucher for the sustainable online marketplace memolife, which is the discrete-choice task in our experiment.
Just before learning about the chance to win a voucher and answering the voucher question, Group 1 and Group 3 receive two different treatments that aim at increasing the respondents' cognitive dissonance. It results from having a positive attitude towards sustainable production but choosing the amazon voucher. We remind participants of Group 1 of their attitudes by asking them whether they confirm to either have a positive attitude towards sustainable production, dislike sustainable production, or are indifferent, depending on their previous answers. Participants of Group 3 receive information on criticism about conventional online shopping before we ask them whether they are familiar with these problems. Group 2 and Group 4 receive the same questions as Group 1 and Group 3, respectively, but only after a voucher was chosen. 
Table 1: Experimental Design
	Group 1
	Group 2
	Group 3
	Group 4

	Question on the general attitude towards sustainable production

	Questions on the attitude towards different aspects of sustainable production

	Section with questions unrelated to the experiment

	Confirm or revoke previously stated general attitude
	
	Question on knowledge about criticism of online shopping
	

	Discrete-choice task: Choice on amazon or memolife voucher

	
	Confirm or revoke previously stated general attitude
	
	Question on knowledge about criticism of online shopping



Hypotheses
Since in our experiment subjects are randomly assigned to the experimental groups, we will be able to identify causal treatment effects, the magnitude of which can be calculated by comparing group means. We pursue four major lines of investigation, two of which aim at measuring the effect of exacerbated cognitive dissonance on behavior (A). The remaining two major lines of investigation aim at measuring the effect of cognitive dissonance on attitudes and suppression of knowledge (B). 
In the first line of analysis, we estimate the effect of reminding respondents of their attitudes on their behavior, that is, on their voucher decision. To this end, we compare the outcome of the decision task of Group 1 and Group 2, which in this instance serve as treatment and control group, respectively. Inspired by Bénabou and Tirole (2011) and Rabin (1994), we hypothesize that 
Hypothesis A1: The share of memolife vouchers is higher in Group 1 relative to Group 2.
The idea behind this hypothesis is that without being reminded, subjects of Group 2 may not be fully aware of their previously stated identification with sustainable values in the decision situation. Therefore, these subjects experience only a low level of cognitive dissonance, if at all, when choosing the voucher that is not in line with their stated values. In other words, without experiencing cognitive dissonance, it may happen that even subjects who identify themselves as sustainable consumers may nonetheless choose the amazon voucher. The reminder, however, increases participants’ awareness of their attitudes and, thus, the level of cognitive dissonance that they experience when not acting accordingly. In short, to avoid cognitive dissonance, respondents with a positive attitude towards sustainable production are more likely to choose the memolife voucher when receiving the reminder. In contrast, neutral respondents may not be affected by the treatment in form of a reminder, as being reminded of a neutral attitude does not result in cognitive dissonance. Similarly, participants with a negative attitude toward sustainable production may not be affected by the reminder either 
Our second major line of exploration focuses on the effect of information on behavior. In this case, Group 4 serves as control group for the treated Group 3. Based on Rabin’s (1994) model of cognitive dissonance, we hypothesize that 
Hypothesis A2: The share of memolife vouchers is higher in Group 3 compared to Group 4.
According to Rabin (1994), people who are aware of the socially optimal action, which in our example implies choosing the memolife voucher, experience cognitive dissonance if they do not act accordingly. As an alternative to avoid the feeling of cognitive dissonance by aligning actual behavior with the socially optimal action, subjects may adapt their belief to their behavior, i.e., in our case subjects may believe that there is no problem with conventional online shopping. Holding a belief that differs from the true socially optimal behavior, however, entails psychic costs. As long as people are not immediately confronted with the negative aspects of conventional online shopping, these costs are low, but costs increase with receiving or being reminded of information on these problems. Therefore, compared to the control group, here Group 4, subjects who are confronted with information on the criticism of conventional online shopping are less likely to hold the belief that there is no problem with this action. As a result, subjects of Group 3 are more likely to experience cognitive dissonance when choosing the amazon voucher. In short, to mitigate or even avoid cognitive dissonance, subjects who receive the information treatment, that is, subjects of Group 3 are more likely to choose the memolife voucher.
While the outcome variable of the first two major lines of investigation is the voucher decision, the third line focuses on the confirmation of attitudes as outcome variable. To this end, we compare the outcome of the post-decision reminder in Group 2 (now the treatment group) and Group 1 (now the control group) to estimate how behavior in terms of the voucher decision can change attitude. According to theory, an individual experiences cognitive dissonance when not behaving in line with her attitudes (Aronson 1969; Rabin 1994). Therefore, under the assumption that participants know that conventional online shopping is often not in line with sustainable production, subjects of Group 2 experience cognitive dissonance when having a positive attitude towards sustainable production, but, nonetheless, choose the amazon voucher. Participants with a neutral or negative attitude, however, do not experience cognitive dissonance, as there is no discrepancy between a neutral attitude and choosing either of the two vouchers, and because we assume that participants with a negative attitude will not choose the memolife voucher. According to Rabin (1994), individuals try to avoid or reduce cognitive dissonance by adapting their beliefs, i.e., participants with a positive attitude towards sustainable production try to avoid or reduce the dissonance by adapting their attitudes such that they are less in favor of sustainable production, with the result that the discrepancy between attitudes and behavior decreases. As subjects of Group 1 receive the reminder before choosing the voucher, they do not experience cognitive dissonance at that point and have no need to change their attitudes. Therefore, we hypothesize that 
Hypothesis B1: Participants with a positive attitude towards sustainable production are less likely to confirm their attitudes in the post-decision reminder in Group 2 compared to the pre-decision reminder in Group 1.
Fourth, we estimate whether choosing the amazon voucher leads to the denial of knowledge about negative aspects of conventional production and online shopping. To this end, we compare the stated knowledge about negative aspects of online shopping of Group 4 (now the treatment group) and Group 3 (in this case the control group). According to Rabin (1994), negative information about the morality of an activity increases the costs of holding the belief that it is morally okay to engage in the activity. Therefore, people will adapt their beliefs to this information and, to avoid cognitive dissonance, engage less in the activity. As in our setting, for subjects of Group 4, changing behavior is not possible because they have already chosen the voucher when they are confronted with the information, they can either accept cognitive dissonance resulting from choosing the amazon voucher and the belief that conventional online shopping is rather immoral, or they can deceive themselves and deny that they were aware of the criticism when making their choice. The latter comes with a lower level of cognitive dissonance but with costs of self-deception. Whether participants decide to bear the cognitive dissonance or engage in self-deception depends on the individual costs. In contrast, participants of Group 3 do not experience cognitive dissonance when they report to know about the criticism because they decide on the voucher at a later point in time, and thus when they are answering the question about criticism, subjects do not know that they have to decide on either of the two vouchers. Therefore, we hypothesize that 
Hypothesis B2: Subjects of Group 4 are less likely to state that they have heard about the criticism of conventional online shopping compared to subjects of Group 3.
In addition to these four major lines of analyses, we also explore heterogeneity in the treatment effects with respect to the respondents’ (un)certainty about their identification with sustainable values (C). Based on Bénabou & Tirole’s (2011) concept of self-signaling, we hypothesize that 
Hypothesis C1: Uncertain participants, that is, those with high variation in their stated attitudes towards different aspects of sustainable production, are more likely to choose the sustainable voucher and…
Hypothesis C2: …react more strongly to the treatments compared to participants who are more certain about their identity.

Power Analysis
For our power analysis, we use the following formula proposed by Djimeu and Houndolo (2016) for single-level trials with binary outcomes:

where  is the minimum detectable effect (MDE). Parameters  and  are the t values corresponding to the desired significance level of the test () and the desired power of the design (), respectively,  is the proportion of the study population that has a value of 1 for the outcome in the absence of the treatment,  is the proportion of individuals randomly assigned to the treatment group, and  is the sample size.
In our experiment, 4,000 respondents are randomly split into four experimental groups. For each of our four main analyses, we compare two of these groups, such that the sample size is 2,000 for all our main analyses except for analysis B1, in which we focus on the subsample of respondents with a positive attitude towards sustainable production. Following the convention in economics, we  stipulate a statistical significance at the 5% level (=1.96 for a two-sided test, =1.65 for a one-sided test) and a power of 80% (=0.84) in all our analyses. 
Based on the KPMG (2020) consumer barometer, we assume that P=10.75% of consumers mainly buy sustainable products (including clothing and shoes, consumer electronics, drugstore products and household appliances) already without the treatment. Using a two-sided test and a sample size of n=2,000, where T=50% are assigned to the treatment group, the minimum detectable effect for hypotheses A1 and A2 is 3.9 percentage points. 
For hypothesis B1, based on a consumer survey by VuMA Touchpoints (2021), we assume that 56% consider social and ecological sustainability important for their consumption decision and, therefore, have a positive attitude towards sustainable production. This results in an expected sample of 1,124 participants for our analysis of attitude change. Furthermore, we assume that nearly all respondents (P=99%) of Group 1 who report a positive attitude towards sustainable production in the beginning of the experiment confirm their positive attitude in the reminder question, as we believe that there is no reason to not confirm a positive attitude. Thus, given a significance level of 5%, a power-level of 80% and a one-sided test, the minimum detectable effect is 1.5 percentage points. 
As we are unaware of any published figures about how spread the criticism of conventional online shopping is, we calculate the MDE for several values for the analysis of hypothesis B2. Specifically, we assume that P=90% (50%, 30%) of the respondents have heard about the criticism of conventional online shopping. Therefore, given a two-sided test, a sample size of n=2,000 and T=0.5, the MDE is 3.8 (6.3, 5.8) percentage points. 

Appendix
Power Analysis – Summary of Assumptions and Calculations
Hypotheses A1 & A2: Change of behavior
: 	2,000 
 : 	10.75% of consumers mainly buy sustainable products (KPMG 2020, p. 13; average over all categories except foods)
: 	0.5
·  :	0.039

Hypothesis B1: Attitude change
: 	1,124 
2,000 * 56,2%: expected share of participants with a positive attitude towards sustainable products according to VuMA Touchpoints (2021, p. 6: participants who fully or partly agree that for their consumption decision it is important that the firm acts socially and ecologically responsible)
 : 	99% 
 : 	0.5
·  : 	0.015 

Hypothesis B2: Denial of knowledge
 : 	2,000
 : 	90% (80%, 50%) of sample is aware of criticism
 : 	0.5
· : 	0.038 (0.05, 0.063)
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1     Pre - Analysis Plan   T he  E ffect of  C ognitive  D issonance on  S ustainable  C onsumption : Evidence from  Germany   June, xxxxx, 2021    Jana Eßer, Daniel a   Flörchinger, Ma n uel Frondel, Stephan Sommer     A bstract:   The aims of  this  project   are to  empirically investigate a) cognitive dissonance avoidance  by a  change  in  behavior to comply with the own moral principles , b) cognitive dissonance avoidance by a  change  in   beliefs or  the  suppression of knowledge, c) pro - social behavior as se lf - signaling.  To this end ,  we conduct a survey  among 4,000 individuals  and  elicit the ir   attitudes towards sustainable production.  Embedded in the survey is   a  discrete choice task   in which   respondents  can  decide  on  whether they  prefer to win a voucher worth   20  e uros from either amazon or the sustainable online marketplace  memolife.   To  elicit revealed preferences   by inducing incentive - compatible response behavior ,  one out  of 20 respondents   can win a voucher by chance , thereby   avoid ing   hypothetical bias .   To  cause   or  exacerbate   cognitive dissonance, we use two  information treatments  in   which e ither immediately  before or directly after  their  voucher  decision   half of the 4,000  respondents are reminded of their  previous ly stated attitude towards sustainable production , while the   other   half   of the participants   receive s   information on criticism about conventional online shopping.   Keywords: Self - image,  self - signaling, pro - social behavior.   J EL - classification:  D12,  Q56   1.   Introduction   In many situations in everyday life, we can observe people not acting in line with their own moral  principles.  For example, many people eat meat even though they are aware of the ethical, health, and  environmental implications (Rothgerber  &   Rosenfeld 2021) .  Hence, there exists considerable scope for  improvement in social outcomes.  In this project, we w ill investigate whether social outcomes can be  improved by increasing compliance with personal moral standards through arousing cognitive  dissonance, a concep t from social psychology  reflecting  the inner conflict that arises when a person  holds two conflicting cognitions (Festinger 1962).   Usually,  cognitive dissonance originates from  the  inconsistence between a n Individual ’s behavior and her self - image (Aronson   1969) .  If, for example,  someone considers herself to be a moral person and thinks that lying is immoral, she will experience  cognitive dissonance when lying.   In addition to cognitive dissonance, in this project, we   will further  consider   the concept of sel f - signaling and investigate whether individuals engage in moral behavior to  establish a positive self - image (Bénabou & Tirole 2011).   Our project is embedded in the rich   behavioral economic s   literature on cognitive dissonance,  economics of identity,  self - si gnaling,  and pro - social behavior. T he concepts of  cognitive dissonance 

