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Abstract
Cognitive dissonance, since Festinger (1957) compared the human necessity to achieve cognitive consistency to that of eating, has developed into a phenomenon that is both ubiquitous and largely ignored by the business community despite continuous efforts of cognitive dissonance theorists to demonstrate its importance. While other behavioural theories like prospect theory, developed by Kahneman and Tyversky (1979) are much more widely accepted, the inherent complexity of cognitive dissonance paired with continuous extensions of the theory make its applicability less intuitive. Precisely for this reason, I have decided to highlight the most relevant factors of cognitive dissonance in the field of economics and expressed them in such a way to increase its accessibility to a wider audience.
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Introduction
Cognitive dissonance is a subject of high esteem and has been heavily deliberated on in thousands of papers since the theory was first developed by Festinger (1957). It is a classic example of a psychological phenomenon that catches the eye of the scientific community and is adopted in many different fields of social science such as culture (Lahire, 2008), communication (Aronson et al., 1963) and economics (Akerlof, & Dickens, 1982). This paper focusses on the economic application of cognitive dissonance and its societal implications.
In economics, cognitive dissonance plays an essential role both in the decision-making process and the evaluation of our choices. The presence of a desire for cognitive consistency is felt in every field economists affiliate themselves with. In welfare economics, cognitive dissonance can help policy makers understand why people save too little for retirement, and additionally, it provides explanations on why firms tend to continue investing in failing projects and why monetary incentives are not always a government’s best alternative to encourage altruistic behaviour. To understand the importance of the implications of dissonance theory the paper is divided in five parts. Section I conveys a basic understanding of the concept of cognitive dissonance and some of its key mechanisms. Section II traces dissonance back to it’s origins by asking what exactually causes the cognition to experience dissonance. Section III assesses various aspects of models of cognitive dissonance required to calculate both individual utility maximisation and social equilibria. Section IV demonstrates the wide applicability of cognitive dissonance in economics. Finally, section V consists of a number of considerations when dealing with cognitive dissonance and includes an outlook of the potential use of cognitive dissonance in the future. Through this, I aim to showcase that cognitive dissonance theory is both economically valid and relevant.  

I. Defining cognitive dissonance
To understand why cognitive dissonance is such a pressing matter in economics it is important to understand the different facets of the theory. A logical start is to zoom in on the terms “cognitive” and “dissonance” separately. Festinger (1957) defined the concept of cognition as: “the things a person knowns about himself, about his behaviour and a about his surroundings”. More broadly, cognition is defined as “the mental action of acquiring of knowledge and understanding through thought, experience and the senses.” (Blackburn, 2008). Evidently, it encompasses something much broader than the topic at hand. What is relevant, is the way our cognition functions: we use it to filter and process the information that we receive through our senses. In short, our cognition exists to make sense of everything around us. A peculiar trait of our cognition is that it does not like inconsistency, of which cognitive dissonance is a form. 
The dissonance aspect refers to a lack of harmony between things (Chandler, 2016). Literally, cognitive dissonance means the lack of harmony within the mind. “Cognitive dissonance arises when individuals have different expectations than their experience (Cooper, 2007). Furthermore, individuals are intrinsically driven to reduce the dissonance they feel. It is important to note two important aspects of dissonance theory. Cognitive dissonance is not the same as disappointment, rather it is experienced as mental discomfort from the fact that an event, in reality, was different from your expectation. In fact, though ignored by most dissonance theorists, if an event is above expectation, this could technically also be experienced as dissonance. Another essential part of the theory is that the reduction of this uncomfortable sensation occurs post-hoc, meaning that the mind deals with dissonance after (instead of during) the event (Cooper, 2007). 
When an individual experiences dissonance following an event, there are two things they can do to reduce it. The first is changing their opinion of the event. If I were to go to the World Disney theme park in Florida, USA, expecting exhilarating roller-coasters, adventurous tours and an astonishing firework show, I trust that I will thoroughly enjoy my visit. If, instead I find long waiting lines, overpriced food, tour busses full of screaming children and no firework show, cognitive dissonance theory predicts that I experience cognitive discomfort from the fact that my high hopes for the trip were not met. This type of cognitive dissonance is known as dissonance under belief disconfirmation (Killian, Festinger, Riecken, & Schachter, 1957). To deal with this dissonance, I could then change my opinion of World Disney, stating that it is an overrated amusement park that solely exists because of its historic reputation. Another option is to change the subjective value of my experience at the amusement park in order to deal with the discomfort between my expectations and reality. I could, for instance, argue that the roller-coasters were well worth the wait, that the children on the tour busses were actually cute and that it is my own fault for not checking when the firework show was when booking my trip, effectively increasing the subjective value of my experience. By the time I return from my trip, I tell my friends and family that I had a wonderful trip, albeit for some minor downfalls. In this case, cute children and worthwhile waiting times for rollercoaster are examples of consonant information; they confirm my expectations opposed to discrepant information which opposes it. In essence, the magnitude of the dissonance experienced comes down to a simple formula (Cooper, 2007):
    

Selective exposure
The equation contains one factor that has not been discussed up to this point: importance. In computing magnitude of the dissonance experienced, we must factor in the importance of every piece of consonant and discrepant information, leading to the next key element of dissonance theory: selective exposure (Frey, 1982). Selective exposure occurs when individuals place a “heavier” importance on consonant information, in comparison to dissonant information. Going back to our example, I would place less importance on the overpriced food and more emphasis on the exhilarating attractions. Selective exposure helps reduce the experience of cognitive dissonance. 
While the concept of selective exposure has been around since cognitive dissonance was first introduced, Dieter Frey (1982) was the first to highlight the separate relationship between dissonance seeking and dissonance avoidance. Standard cognitive dissonance theory (Festinger, 1957) dictates that the more dissonance an individual experiences, the more they favour information in support of the chosen alternative and the more they disregard information opposing their choice. Frey (1982), however, argues that when the experienced dissonance grows so large that the disutility of information seeking and information avoidance becomes larger than the disutility of changing their opinion of their choice and the decision is reversible, individuals simply reverse their actions rather than commit to their original choice. In other words, Frey (1982) was the first dissonance theorist to propose “A positive curvilinear relationship between amount of dissonance and amount of selective seeking for consonant information (and selective avoidance of dissonant information) under conditions where the decision can be revised.”. What this curvilinear relationship entails is that after reversing their decision, the degree to which individuals actively search for previously consonant and dissonant information switches sign. This means that individuals will now place higher importance on dissonant information and lower importance on consonant information. The reason for this is easily interpreted: as they reverse their action, previously dissonant information now becomes consonant and previously consonant information now becomes dissonant to their new course of action. 
Until now we have considered dissonance under belief disconfirmation, as my expectation of Disney World was different from reality. Dissonance can also occur when choosing between two alternatives. I can choose to buy the new iPhone model or the new Samsung model. If I choose to buy the iPhone, but experience dissonance because the Samsung has some features that my iPhone does not, my cognition attempts to minimise this dissonance through selective exposure. Specifically, by focussing on the positives of the iPhone and the faults of the Samsung, I attempt to increase my subjective evaluation of the chosen alternative, while decreasing my subjective valuation of the forgone alternative, known as the spreading-of-alternatives effect. (Gawronski, 2012). The specificities of this effect will be further discussed later. When you experience dissonance from choosing between two things you like almost equally you do this under the free-choice paradigm (Brehm, 1956). Having said this, the classical free-choice paradigm has come under fire recently on the grounds of reappraisal and selection bias (Alós-Ferrer, Granic, et al., 2012).  
In economics, selective exposure can lead to investors over-valuing their investment decision because people tend to like what they choose (Goetzmann, 1997), examples being managers pumping money into projects that have a negative net present value due to a feeling of personal responsibility (Schwenk, 1984), and why innovating firms are often new entrants into the market (Akerlof, & Dickens, 1982)
So far, we have discussed cognitive dissonance under free-choice and under the disconfirmation of beliefs. There are two other types of choice problems that can induce dissonance: induced compliance and effort justification.

Induced compliance
The induced compliance paradigm dictates that people change their attitudes and preferences for the sake of cognitive consistency (Festinger, & Carlsmith, 1959). These researchers developed an experiment where people were asked to complete the simple task of putting 12 spools on a tray, removing them, putting them back and so on for half an hour. The subject was then asked to do a similarly dull and repetitive task for another half hour. Upon completion, the subject was asked to explain to a “new subject” (in reality just a person hired to play the role) how much they enjoyed the experiment, in return for either a high incentive (twenty dollars) or a low incentive (one dollar). Most subjects encouraged the “new subject” to participate in the experiment and stated that they found it enjoyable. Stating counter-factual information about the enjoyment of the experiment acts as cognitive dissonance under induced compliance in this scenario. Afterwards, subjects were taken to an interviewer who asked them to what extent they enjoyed the experiment. Here a peculiar trait of dissonance under induced compliance is observed. Subjects that received less money for speaking to the “new subject”, reported to the interviewer that they liked the experiment more than the group that received 20 dollars to speak to the “new subject”. Festinger and Carlsmith (1959) concluded that the high-incentive group could rely on the monetary incentive to justify lying to the “new subject” and thereby reducing the associated cognitive dissonance. The low-incentive group, however, did not receive sufficient payment to overcome the dissonance. Instead they had to change their subjective valuation of the experiment, i.e. lie to themselves about how much they enjoyed the experiment.
 Aronson and Carlsmith (1963) designed a two-stage experiment to test an extension of the induced compliance paradigm, known as the forbidden behaviour paradigm. In the experiment, children were left unsupervised in a room full of toys and could play with all of them except for one, the forbidden toy. Uncoincidentally, this toy was among the children’s favourites, so to deter them from using it they received a warning, either a mild or a severe one. In the second stage of the experiment the children were allowed to play with all the toys, even the forbidden one. It turned out that children in the mild warning condition were less likely to play with the toy than those in the severe warning condition. The rationale behind this follows that of induced compliance, children in the mild warning condition had to intrinsically devalue the toy, in order to justify to themselves why they did not play with it before.
Effort justification
Finally, there is the effort justification paradigm. It dictates that once individuals dedicate a substantial amount of effort to reach a certain goal, they will value it higher than someone who exerted minimum effort (Aronson, & Mills, 1959). To better understand this, we will sketch a scenario of Dutch fraternities. To become a member of most fraternities in the Netherlands, one must go through an initiation period. The initiation period usually consists of hazing, meaning that participants must go through a period that is very unpleasant and demanding both physically and mentally before they can officially become part of the fraternity. The effort justification paradigm would then suggest that participants are more likely to value being a member at this fraternity more than if they were not forced to go through the initiation period. To prove the paradigm Aronson and Mills (1959) constructed an experiment where people had to read a text that was either very embarrassing or not embarrassing before allowing them to join a discussion on the psychology of sex. The results confirmed the existence of the of the effort justification paradigm.    

Cognitive dissonance in practice
As cognitive dissonance is a theory of behaviour, albeit an intrinsically driven one, an account of the process would be lacking without practical application. In daily life we are regularly confronted with cognitive dissonance, often without noticing it. Several behavioural scientists have identified shortcuts people tend to take when it comes to strategic decision-making, known as heuristics (Schwenk, 1984). These heuristics can lead to systematic erroneous decision-making, through which decisions can be regarded as irrational (or even wrong). To this day, the heuristics Charles R. Schwenk (1984) identified are still often referred to by a multitude of academic articles (not to mention in every behavioural economics course).
Thus far, we have distinguished three key stages in the dissonance process: first, the identification of dissonant information, secondly that individuals look for ways to reduce the dissonance, and lastly a method of reducing dissonance is chosen and the overall feeling of dissonance is evaluated. Schwenk (1984) refers to these three stages as goal formulation, alternatives generation, followed by evaluation and selection respectively. He proceeds by identifying cases where cognitive distance fuels heuristics at each stage.
According to Schwenk (1984) the cognition identifies gaps between objectives and performance in the first stage. Here, heuristic fallacies concerning strategic decision-making are described, the most important of which will follow. The prior hypothesis bias (Schwenk, 1984) refers to a scenario where a person who has formed a certain belief about the state of the world in the past, takes decisions based on this belief in spite of substantial evidence opposing it. Similarly, when the event that he formed an opinion about is of continuous nature (as opposed to discrete), there is the fallacy of adjustment and anchoring (Schwenk, 1894). Because the individual is not forced to believe that he is wrong, he is often willing to concede that their prediction was just inaccurate. In this case, the prior held belief acts like an anchor, and disconfirming information about said anchor will lead towards an adjustment in the direction of that information, or in many cases, towards the correct estimate. Third, there is the situation of escalating commitment (Schwenk, 1894).. Central to this theory is the feeling of responsibility (Schwenk, 1984). If the action or event that an individual is responsible for is not producing outcomes that are desirable, he may feel tempted to allocate more, not fewer, resources to it in an attempt to salvage his reputation. At this stage, the individual’s reluctance to accept information that creates cognitive dissonance leads to them relying on previously held beliefs to deal with current issues. 
If the magnitude of surprise following the dissonant information is too large to be blocked, one must select a course of action. After failing to rely on prior beliefs, a new solution must be designed. At large, people tend to only generate only one possible alternative rather than evaluating all their options due to time pressure and unwanted expenses. This is known as single outcome calculation (Schwenk, 1894). Following the proposed alternative, people tend to bolster (Festinger, 1957) their preferred choice. Schwenk (1984) splits this bolstering into inferences of impossibility and denying value trade-offs, which is now known as the spreading-of-alternatives effect (Gawronski, 2012). The added effect of Inferences of impossibility (Schwenk, 1984) drives people to focus heavily on the negative characteristics of the forgone alternative, in an attempt to make themselves believe it is impossible. Additionally, denying value trade-offs (Schwenk, 1984) takes form in individuals trying to tell themselves that the chosen alternative has no negative aspects. Another common fallacy, though less popular than the aforementioned due to the lack of unquestionable evidence, is the problem set (Schwenk, 1984).  Problem set occurs when a company (or an individual) consistently uses the same problem-solving framework, often leading to the same course of action. As a result, it becomes increasingly difficult for them to think independently from the appropriated framework. At the dissonance reduction stage, people are unwilling to come up with a genuine alternative for their preferred course of action, as the thought of there being an alternative induces dissonance.
When individuals do come up with a genuine alternative for their strategic decision-making problem, there remain pitfalls in the selection and evaluation stage, starting with the representativeness heuristic (Schwenk, 1984). People tend to overestimate how similar the situation at hand is to previous problems. Part of this issue is that people often misjudge the predictive power of past situations. In Tyversky & Kahneman (1974) the Law of small numbers is introduced, where people rely small sample sizes to predict future outcomes. In addition, individuals misjudge the control they have over situation, leading to an Illusion of control (Schwenk, 1984). In the final stage, people rely on the success of their preferred alternative to convince themselves that it is better than the alternative.
So far, we have described the phenomenon of cognitive dissonance, resulting from mental inconsistency. People deal with this dissonance either by changing their action (if it is reversable) or by changing their beliefs, or both. Selective exposure makes dealing with dissonance easier, as it emphasises the positive characteristics of the chosen alternative and the negative characteristics of the forgone alternative (spreading-of-alternatives effect). Under compliance, individuals reduce cognitive dissonance by convincing themselves they “like what they suffer for” (Joel Cooper, 2007). This intrinsic motivation is stronger when individuals receive a low incentive for their effort, as high incentives act as justification for exerting effort and reduces their need to convince themselves that they participated because they wanted to. Finally, we observed a number of heuristics that disrupt the processing of dissonant information. 
	
II. The origin of dissonance
Having established the presence and functioning of cognitive dissonance, we now turn to its origin. The standard dissonance theory as proposed by Festinger (1957) compares the need for cognitive consistency to the necessity to eat, they are both crucial for our continued existence. Many theorists have extended this theory and come up with their own mechanisms that drive dissonance reduction. The social status approach and the action-based cognitive dissonance model are the two that merit our attention. Dissonance theorists that prefer the status approach believe that dissonance arises when people behave differently from how they believe they ought to, as people find it important to see themselves as inherently good, as well as, for others to see them in this way. The action-based proponents believe that dissonance occurs when individuals consider two courses of actions with conflicting implications. Dissonance reduction then becomes a requirement before the choosing either course of action. 

Status
In cognitive dissonance theory, the notion of status is much broader than the social parameters it usually is defined by. Status is not solely about the amount of respect one receives from his peers, but refers to a state of the world a person believes in or one that they believe the world ought to be in. People tend to prefer states of the world that are consistent with their beliefs. Moreover, there are four types of status that people desire consistency in: consistency for simplicity reasons, reciprocative consistency, personal consistency and social consistency (Schlicht, 1983).  

Consistency for simplicity reasons is quite easily interpreted. It states that principles are rules and rules ought to be easily interpretable (Slicht, 1983). People tend to follow rules that are clearly formulated; as soon as a principle is open to interpretation they tend to undervalue its importance. The simplicity principle is important for inductive reasoning, which is crucial for our understanding of what is considered to be ‘’contextually appropriate behaviour’’ (Gilad, 1986). An intuitive example here would be the common rule of thumb of only having one alcoholic drink when driving. Dependent on the drink and a number of physical characteristics of the person it is often possible to have more than one drink before reaching the critical alcohol level of 0.5 permille in one’s bloodstream. In practice, however, people stick to the one drink rule rather than memorising the amount of drinks they can have depending on the type of alcohol.

Next there is the need for reciprocative consistency. To explain this Slicht (1983) uses the difference between the US commercial market for blood and the UK voluntary blood donor system. Supply of blood on the US market is determined by (relatively low) monetary incentives, while the UK market relies on suppliers’ motivation to do good. Surprisingly, both supply and the quality of blood is much higher in the UK (Titmuss, 1973). As it turns out, the aforementioned intrinsic motivation is a key factor here. Incentivising people monetarily to do good may have the reverse effect, as it is no longer possible to tell whether people donate blood for a good cause or for monetary reasons, hence impairing their ability to be seen as altruistic. Additionally, individuals donate blood in expectation that if they should one day require a blood transfusion, their good deed will be reciprocated. The key element here is that people sacrifice potential personal gain (or incur private costs) for the benefit of the society, in expectation that they (if needed) may also reap the benefits from it.

Though reciprocative consistency has obvious social implications, social consistency has a vastly different scope. It applies to the dissonance experienced when your belief differs from that of your peers. In other words, the discomfort of having a different opinion as opposed to (nearly) the general viewpoint of the people you identify yourself with. Robert Oxoby (2004), Elizabeth Penn (2017) and Matthew Rabin (1994) are cognitive dissonance theorists that investigate the social implications of this need for consistency. Oxoby (2004) argues that as individuals, particularly those part of the underclass (Oxoby, 2004), fail to conform to societal norms of success (income) that give them status, so they abandon these norms in search of new ways to identify themselves as status worthy. Cognitive dissonance in this case arises due to the inconsistency between one’s social position and one’s desire for social status (Oxoby, 2004), affecting their self-esteem. Consequently, as workers no longer prioritise consumption, they fail to show up to work which in turn prevents them from escaping the underclass. Penn (2017) also assesses the frustration of the lower class in achieving status but uses developing highly productive skills (neuro surgery) as measure for achieving status rather than conforming to social norms. She argues that since the lower class has a comparative disadvantage for attaining these highly productive skills, this leads to a deterioration of their self-esteem. To restore their self-esteem, they lower their subjective valuation of the highly productive skill and commit themselves to less productive skills (washing dishes). The failure of the lower class to invest in highly productive skills hinders them from social advancement. The research in Rabin (1994) is concerned with the degree to which people participate in immoral activities. Society pressures people to behave according to principle and failing to do so often leads to a feeling of discomfort in the form of moral inconsistency. To reduce the dissonance associated with this, people change their opinion regarding to which degree they consider the immoral activity to be acceptable. Here, the level of social pressure exerted on people to abstain from such behaviour, is crucial. Too little pressure is insufficient to decrease the level of the immoral activity to the desired amount, whereas too much pressure can actually increase the level of immoral activity. According to Rabin (1994), by reducing the degree to which an immoral activity is permissible, it indirectly makes the behaviour of a larger part of the population immoral. As the proportion of the population that engages in such immoral behaviour increases, it becomes more normalised, making it easier for people to reduce their dissonance by allowing themselves a larger amount of this behaviour, resulting in people using this as an excuse to continue (or even increase) their illicit behaviour.  

Finally, there is the common interpretation of consistency as face-saving motive, known as personal consistency. For an individual to be personally consistent, their actions must be in accordance with their self-perception. If this is not the case they must find a justification for behaving differently to avoid cognitive dissonance, often resulting in them changing their opinion of the action rather than their opinion of themselves. Akerlof & Dickens (1982) show that the preservation can have long lasting negative effects, with an example of purchasing safety equipment for a dangerous job. Individuals that are working in a particularly dangerous field of industry, may experience discomfort from the fact that they are unsafe while at work and have limited opportunities to minimise the risk involved. In order to reduce this discomfort, they must change their perceived safety, which often results in nothing more than telling yourself the job is safer than you think. In the long run, as improved safety measures become available (at a considerable expense), individuals that have been working under unsafe conditions long enough to have altered their perceived safety will not choose to invest in these measures as this does not improve their perceived safety.      

Action based 
Harmon-Jones (2015) are the main theorists in the action-based model of cognitive dissonance. They believe conflicting self-perception can lead to dissonance but is not necessarily the cause of cognitive dissonance. Also, they concur that dissonance often leads to an automatic action but find the notion that there is a mechanism imbedded in our cognition that drives us to reduce dissonance uncompelling. Instead, they propose that cognitive dissonance stems from two possible courses of action with conflicting agents, complicating a definitive choice of action. For instance, when a person who is passionate about both physics and economics must choose between starting a bachelor’s degree in engineering or in behavioural economics. The more insistent and immediate the action implications (Harmon-Jones, 2015), the greater the magnitude of dissonance. Central to this model is the activation of the approach-motivated state or the action-oriented state (Harmon-Jones, 2015), where entering this state increases individual decision-making ability, leading to a larger dissonance reduction. Subjects are put in this stage when they must deliberate on important and complex issues, which puts them in a problem-solving state of mind. The action-based model also suggests possible areas of the brain that are influenced by cognitive dissonance. Karagözoğlu (2014) uses the action-approach to develop his concept of habituation and the modularity of the mind, which will be further discussed below.

Renaissance of the standard model
The wave of critique on the original theory of cognitive dissonance did not go unchallenged. Gawrosnki (2012) and Egan et al. (2007) were among those that preferred Festinger’s original theory. In their opinion, cognitive dissonance is part of the core-knowledge (Egan, et al., 2007). Gawronski (2012) explains that the cognition recognises dissonance so that it can identify errors in a person’s system of belief. This is a more practical approach to dissonance theory but has equally important implications, as filtering out these errors can help people produce context inappropriate behaviour (Gawronski, 2012). Since it is too costly for individuals to consider whether every event conflicts with any of their beliefs, people tend to create mental models (Gawronski, 2012). These mental models aggregate our beliefs and help us determine whether information is dissonant or consonant. Take notice that models only comprise of our readily available memory, so they tend to rely on past behaviour and are thus not entirely accurate. 
In the Origins of Cognitive Dissonance (2007), Egan et al. conducts an experiment involving young children (4 years old) and monkeys (Capuchin) to confirm whether or not cognitive dissonance takes place in the cognition of those who are not (yet) sufficiently developed to form self-precepting images, let alone do they know when information is cognitively inconsistent with these perceptions. To test these results, both subject groups were given a choice between two objects (stickers for children and coloured m&ms for monkeys) that they liked equally as much, inducing cognitive dissonance and the spreading-of-alternatives effect. After the preferred alternative was chosen, the experimenter gave the subject a new choice: either the forgone alternative in the first stage or a new alternative (again the researcher knew the subject preferred the two objects equally). Since the subject now decreased their subjective value of the forgone alternative, they choose the new alternative. The experiment confirmed the spreading-of-alternatives effect and showed how the effect lasted onto unrelated choice problems, since the choice in stage on clearly led to a lower valuation of the forgone alternative in stage two.    
In this chapter we have tracked down three possible origins of dissonance and assessed their respective characteristics. Some scholars argue the origin of dissonance stems from the desire to have a positive self-image (compared to others). Others think that dissonance reduction is required before people can choose a course of action. Additionally, though dissonance theory has been around for over 60 years, there are still theorists that concur with Festinger’s (1957) original theory: dissonance is part of the core knowledge, necessary for survival. In this context, dissonance exists to filter out errors in one’s system of belief. 

III. Modelling cognitive dissonance
After considering the functioning and origin of cognitive dissonance, it is time to introduce different ways to model cognitive dissonance. To do so, most scientists opt for models that rely on the concept of utility, the quantification of preferences. Modern economics is largely dominated by models of utility maximisation and the application of cognitive dissonance in an economic setting is no different. These models can largely be separated into two types: those that (a) calculate individual optimal outcomes and those that (b) focus on finding socially desirable equilibria. 

A. Individual optimisation under dissonance
In order for cognitive dissonance models to be relevant in practice, there are some extensions of the theory that should be considered. First, while standard cognitive dissonance theory (Festinger, 1957) states that all dissonance felt must be dealt with, other theorists have suggested that the dissonance must reach a certain magnitude before the cognition is forced to deal with it. Also, it has been pointed out by some theorists that cognitive dissonance is felt in a specific way dependant on the social class one is part of. Additionally, there are a number of heuristics in the utility functions which must be taken into account in order to model dissonance at the individual level optimally. How these practicalities factor into dissonance modelling will be elaborated on below. 

Threshold
Does all information dissonant immediately affect our prior held beliefs through one of the previously mentioned ways? Schwenk (1984) mentions that the cognition must maintain a certain threshold using it to decide which information enters the brain as dissonant, and thus in need of reducing, and which information can simply be “blocked out”, though he is not specific about its functioning. Luckily, Benjamin Gilad (1987).  elaborates further on this threshold and attempts to model this in a cognitive dissonance theory with an element of surprise Surprise is defined as the discrepancy the utility one expected to experience due to the adoption of a particular course of action and the actual utility associated with outcomes in reality (Gilad, 1987). In his model, the degree to which an individual is surprised by new information dictates whether or not it reaches the stage of goal formulation / problem identification (Schwenk, 1984). More specifically, there is a trade-off between accepting that your prior held beliefs were wrong (leading to negative self-perception) and the cost of continuing to ignore the dissonant information (which leads to a possible continuation of poor decision-making). 
 Gilad’s (1987) model of surprise is not the only of its kind that proposes a filtering system in the mind.  Emin Karagözoğlu (2014) attributes low level of dissonance in the cognition without the necessity to reduce it to what he calls habituation. In this model the mind is modular, meaning that it consists of different parts and that there is a hierarchical structure (Karagözoğlu, 2014). Here, the mind operates according to a principle agent relationship, between the central system and several input systems (though for simplicity we assume there are only two). When the mind receives a signal (information) the central system can send it to either input system, each with their own specialisation. On one hand, if the signal is sent to the agent that is specialised in this field, where it has the highest chance to be perceived successfully, the individual is likely to experience this reception as positive utility. On the other hand, if instead the signal goes to the agent that is not specialised at converting this information into utility, this is defined as cross-training (Karagözoğlu, 2014). Cross-training involves purposefully exposing the agent to aspects of the world it does not like, attempting to create habituation. Habituation comes in handy when both input systems have to work together, uncoincidentally this is where cognitive dissonance enters the mix. When a signal is composite (Karagözoğlu, 2014), meaning that it describes aspects of the world, both signals need to work together in order to successfully receive the signal. When these aspects are contradicting they induce cognitive dissonance, which gives the individuals disutility. Years of cross-training develops habituation, a defence mechanism that prevents the negative experience of agents dealing with information they are not specialised in, by training the agent to comprehend that type of information.  

Endowment	
Next to the existence of a magnitude threshold before information can be considered dissonant, researchers also consider the effect of endowment in the cognitive dissonance process, though their definition of the term is very different. Oxoby (2004) and Penn (2017) use endowment to explain why the lower class deals with dissonance differently from the rest of society. Penn (2017) uses the endowment to develop a capabilities constraint, where the lower class has lower overall capabilities than the rest of the population. In her model, dissonance arises when people receive information that is conflicting with their positive self-image compared to others, thus a significantly lower self-image can drive the lower class to deviate from pursuing the highly productive skill and instead investing in the less productive skill, subsequently raising its subjective value. In the Oxoby (2004) model of cognitive adaptation endowment is presented as an individual’s non-wage endowments, which helps them to achieve consumption driven status. Since the underclass has abandoned the principles of this type of status, simply giving them more money may not reduce their dissonance. Instead, by increasing these non-wage endowments it is possible to prevent these individuals from abandoning these principles and increasing their overall welfare.
Goetzmann (1997) on the other hand, uses his endowment effect to contrast it with a cognitive dissonance effect. Here, the endowment effect is defined as having shared-ownership over a mutual fund while not exercising any control over it, leading to a higher valuation by its owner compared to its fair value, while the cognitive dissonance effect occurs when you judge your own investments, leading to a greater subjective valuation of them. Overall, both those suffering from the endowment and the cognitive dissonance effect overestimate their expected returns, but the positive cognitive dissonance effect is significantly higher.   

Inconsistent utility functions
When dealing with dissonance theory there is another maximisation issue, utility functions are rarely stable. As previously stated, utility maximisation is based on preference satisfaction. However, when dealing with cognitive inconsistencies preferences are exposed to a post factum subjective re-evaluation post (spreading-of-alternatives effect). Slicht (1983) argues that though preferences cannot be assumed to be stable, our drive to reduce cognitive dissonance is. His model implies that due to this re-evaluation process, individuals that have the freedom of choosing their own consumption set, rather than having an identical set supplied to them. The reason for this is when individuals choose something, they must increase its subjective valuation, thus increasing their preference for it and the utility they derive from attaining it. This can have important policy implications. 

B. Socially desirable optimal 
Next to maximising individual utility in scenarios where cognitive dissonance is present, dissonance theorists also concern themselves with how cognitive dissonance infringes in obtaining socially desirable outcomes and how to influence this through policy. Akerlof & Dickens (1982) show how cognitive dissonance can lead to experienced workers opting not to acquire safety improving equipment, despite expected utility predicting that they would be better off doing so. Additionally, they propose legislative actions in those fields of work to ensure new employees will opt for the safety equipment when it becomes available. 
Rabin (1994) warns about the dangers of overly stringent social control on immoral activities. He starts with individual utility maximisation with respect to the level of illicit behaviour the person will engage in to maximise individual utility, from which he derives the social equilibrium. He mentions a trade-off between the (material) benefit from engaging in the activity and the cost of the continued cognitive dissonance from upholding false beliefs (believing the immoral activity is morally defensible). The crux here is that the more unpleasant a person finds behaving in a way that violates their principle, the more incentive they have to convince themselves the activity is okay (Rabin, 1994). From there, he equates the equilibrium social outcome, taking into account that the level of illicit behaviour is dependent on society’s overall beliefs. The main result, as we pointed out before, is that too much pressure on people to lower their immoral behaviour can lead to a larger aggregate level of the behaviour, since individuals have a greater incentive to defend their immoral behaviour. 
A number of complications in modelling dissonance have become clear. While standard cognitive models assume that individuals who experience cognitive dissonance must immediately reduce it, several theorists propose incorporating a threshold into the model which allows for a low level of dissonance under the condition of utility maximisation. As long as the level of surprise is below a certain threshold, the individual will not experience cognitive dissonance. This model allows for a minimal level of dissonance to maximise individual long-run utility, which before would have been considered irrational. In the Karagözoğlu (2014) model of the modularity of the mind, the mind can engage in cross-training to increase habituation as a defence mechanism against cognitive dissonance. His results indicate that an optimising brain may consist of conflicting agents (Karagözoğlu, 2014). Additionally, he finds that the magnitude of dissonance the mind can handle before experiencing dissonance depends on the person’s openness to duality. In addition, endowment can help in understanding how to improve social welfare accounting for cognitive dissonance and how to nudge those that are relatively disadvantaged in society towards welfare improvement. In financial decision-making the endowment effect in combination with the effect of cognitive dissonance can help explain investment market imperfections.  

IV. Economic application 
Having considered various ways in which economists use cognitive dissonance in models of utility maximisation and social equilibria, the following section assesses a number of socio-economic phenomena attributable to cognitive dissonance. First, the impact of dissonance at the individual level is considered, followed by firm decision-making involving dissonance, ending on the policy implications of cognitive dissonance models and 

Individual 
In the model section, a number of factors that influence the cognitive dissonance process at the individual level are mentioned. It is obvious that cognitive dissonance can induce people to behave irrationally. In Egan et al. (2007) the experiment shows that the spreading-of-alternative effects can be long lasting, lowering our ability to make rational decisions. Slicht’s (1983) account of our desire for numerous types of consistency sometimes forces us to surrender our personal preferences for the sake of being consistent. Schwenk (1984) indicates a number of heuristics the cognition tends to follow, which can sometimes lead to irrational behaviour. We will consider a few more practical examples of the influence of cognitive dissonance on individual decision-making.
In standard economic theory, sunk costs are ignored due to the fact that cost incurred in the past are no longer reversible, hence they should not be considered in future decision-making. From a perspective of cognitive dissonance, however, Gilad (1987) points out that sunk-cost can be seen as the economic manifestation of escalating commitment. The fact that an individual already incurred significant cost to initiate the project, may explain why they may block out negative information and seek to justify their commitment (selective exposure). Here the aforementioned notion of responsibility plays a key factor (Schwenk, 1984).
The experiment by Goetzmann (1997) tested whether investors tend to overvalue their own choices, which may lead to them holding on to obviously underperforming funds. Though the paper did not indisputably show that a significant portion of wealth is invested in underperforming funds, this may be attributable to the difficulties in measuring such trends (this will be further elaborated on). Contrarily, the experiment did show that investors clearly overestimate their expected return from their investment decision, hinting that there is a factor of cognitive dissonance that influences decision-making.   	
Gilad (1987) proposes that bubbles are an example of cognitive dissonance in finance. While standard economic theory cannot explain the existence of financial bubbles, such as the US housing market before 2008, cognitive dissonance can partially explain their existence. People in the US were comfortable taking out second and third mortgages on their home against variable interest rates, in expectation that the value of their homes would keep rising. This assumption is completely justifiable, seeing as selective exposure would’ve blocked out any disconfirming information. Once housing prices started to tumble, banks demanded their owed sky-high interest payments and people started to default on their loans, losing their homes. In other words, the bubble popped.  



Firm
In terms of recommended firm behaviour, Akerlof & Dickens (1982) provides some practical applications. They extend the theory of our heavily discussed example of the underconsumption of safety equipment in relatively dangerous fields of industry, to other economic phenomena, such as innovation and advertising. They argue that innovations usually come from outsiders, due to the same effect of cognitive dissonance that leads to the disregard of safety. Firms, like individuals, are resistant towards changing their beliefs which, like in Schwenk (1984) problem set heuristic, makes it more difficult for long time competitors to assess their product in a new way, giving new entrants a comparative advantage in coming up with innovations. 
Advertising agencies capitalise on the fact consumers (sub-consciously) want products to full fill their obscure and subtle needs (Akerlof, & Dickens, 1982). This does not concern cases of obvious need satisfaction like when you want to keep your food for longer, so you buy a refrigerator. Instead, it refers to cases when people try to convince themselves and other that they live a certain type of life-style through brand signalling. The electric luxury cars produced by Tesla motors are a good example of this. Rather than buying a car simply to get from your home to work in the morning, owning an electric car already sends the signal to yourself and others that you are an environmentally conscious driver. Additionally, opting to buy a Tesla model T instead of a Nissan leaf (which significantly differ in costs) sends out an image that you are not only an environmentally conscious driver, but you also enjoy living a life with certain luxuries. This implicit reasoning to purchase certain brands can sometimes be more important than the functional use of the product.    

Policy implications
Many cognitive theorists propose ways in which governments can influence the public through policy. It has been established that Robert Oxoby (2004) and Elizabeth Penn (2017) both concern themselves the behaviour of the lower class in social equilibria. They both argue that in this “natural” equilibria, there are too many people in exhibiting undesirable behaviour, respectively through abandoning status driven by consumption or by investing in low reward skills. To push these individuals in the right direction, governments can adopt numerous strategies. 
Oxoby (2004) concedes that having both leisure and consumption driven individuals is beneficial for society as a whole, but argues that, in equilibrium, the amount of leisure driven individuals is too large. He highlights the fact that once individuals have chosen to abandon the norms of consumption driven behaviour,  they will value additional income less, thus making a case for influencing individuals who have not yet chosen a social class to “identify” with (youths from poor backgrounds). To do so, he argues for programmes that offer this impressionable population section a ftting reference group by exposing them to people that have successfully gained consumption driven status despite coming from similar backgrounds as them.  
Similarly, Penn (2017) argues that due to subjective valuation, individuals that have opted to acquire the less productive skill are unlikely to alter their preference to the highly productive skill as they see their own skill as more valuable due the spreading-of-alternatives effect, not to mention the factor of escalating commitment of investing in the acquisition of a particular skill. Penn (2017) argues that the most effective way to increase the welfare of the lower class is by changing the relative costs of acquiring skills (Penn, 2017). By making it more costly to acquire the less productive skill in comparison to the highly productive skill (or to make it less expensive to acquire the highly productive skill) the size of the population that will favour the less productive skill will decrease. Alternatively, governments could attempt to minimise the difference between the effectiveness with which the two separate population sections acquire the highly productive reward. 
These policies implications involve assumptions and their effectiveness are difficult to determine. Luckily, cognitive theorists have also made more practical suggestions for policy improvement. Again, we turn to Akerlof & Dickens (1982) to assess the presence of cognitive dissonance in social security and crime. The rationale behind cognitive dissonance in the social security market is relatively straight forward. People are uncomfortable with the thought of them growing old and losing income and the notion of saving up for retirement confronts them with this. Instead, some people will opt to ignore this uncomfortable thought and put off saving for their old age, which is why social securities are necessary. In terms of reducing crime, the scientists follow the logic of the forbidden behaviour paradigm (Aronson, & Carlsmith 1963). While standard pricing theory would suggest that increasing the level of punishment for committing a crime would further deter people from engaging in that activity, cognitive dissonance theory warns us that there may be an opposite effect. This is because a low deterrent usually does not fully block the individual’s desire to commit the crime, thus the person needs to create an internal motivation to avoid doing the illegal activity, for instance by telling himself that committing crimes is wrong. This has important implications for governments trying to lower crime and the significant cost associated with crime in their region.
Finally, dissonance theory can also be used to explain certain shortcomings in politics. To show this, Slicht (1983) uses the long-standing debate of whether pensions should be paid out based on a percentage of net wage or gross wage. Since income is taxed progressively, opponents of the gross wage argument state that it’s unsustainable: since pensions are not subject to these tax payments economic growth will lead to a higher growth in pension than growth in wage. Those in favour of payment in gross wage revolve their argument around fairness: since pension plans are paid out of gross wage, pensioners should receive these payments back in gross amounts. Slicht (1983) states that which of these arguments you see as true depends on the societal function you attribute to pensions . If you think pensions serve a redistributive goal (Slicht, 1983), the net wage proposition will seem correct, as you do not want to unfairly disadvantage the working population. However, from a social insurance (Slicht, 1983) perspective the gross wage proposition is arguably better, as you find it unfair to the pensioners who paid their retirement deposits off of gross wage. Moreover, cognitive dissonance theory dictates that whichever statement you choose to believe, the more likely you are to seek information in support of that stand point and avoid information that opposes it (selective exposure).   
In this section the economic implications of cognitive dissonance have become apparent. It influences behaviour of all three agents: individuals, firms and governments. Individuals have the tendency to unjustly take sunk cost into account due to the effect of escalating commitment, they tend to over value their own choices in investment decision-making and are blind to economic bubbles. Markets heavily rely on new commers to produce product innovations, as established firms struggle to take a fresh look at their products. Meanwhile, advertising agencies exploit cognitive dissonance by tempting consumers with exaggerated subjective product characteristics. Finally, governments can nudge disadvantaged members of society to improve their economic situation, either by increasing their non-wage endowments (Oxoby, 2004) or making it easier for them to acquire highly productive skills (Penn, 2017). Akerlof & Dickens (1982) show how the social security market and the level of crime a society engages in are influenced by cognitive dissonance. Finally, dissonance theory shows the problematic effect of framing in politics. 

V. Discussion and conclusion
Throughout this paper it has been established that cognitive dissonance is much more than an inconsistency between expectation and reality. There is the added complexity of selective exposure, the disruption by multitude of heuristics and the existence of certain dissonance thresholds and the effect of endowment. Additionally, dissonance theorists largely disagree on what actually causes cognitive dissonance. The original theory was based on the assumption that the drive to reduce dissonance is fundamental, later formalised by Egan et al. (2007) by stating that dissonance is part of the core knowledge. Others have suggested that dissonance reduction stems from an inherent desire to have a consistent self-perception or that it is required when two actions have conflicting implications (table 1 has a complete overview).
Moreover, when modelling dissonance, one encounters a threshold, the effect of endowment and the instability of utility function, making economic modelling of cognitive dissonance on the basis of utility more complex than initially anticipated. Furthermore, the necessity to reduce cognitive dissonance can lead to undesirable social outcomes, as it affects individuals, firms and governments. Contrarily, cognitive dissonance can also be exploited for both commercial and societal gain by understanding how exactly it affect the target group you aim to influence.
Even when fully grasping the concept of cognitive dissonance and its implications, there are remaining issues in its empirical measurability. Gawronski (2012) gives a robust definition of what constitutes as cognitive dissonance. He starts by stating that for there to be cognitive dissonance, the beliefs held about a certain object must be conflicting, the individual must consider the beliefs to be true or false and the beliefs must refer to the same object. He highlights two phenomena that have similarities with cognitive inconsistency but do not qualify as cognitive dissonance: ambivalence and fluency (Gawronski, 2012). Ambivalence refers to a state where people have both positive and negative connotations about an object, without them conflicting. For instance, Rotterdam has excellent public transport, but horrible weather. While inconsistency deals with the content of the processed information, fluency refers to the ease of processing that information (Gawronski, 2012). On other words, consistency is content-focused whereas fluency deals with the assimilation of information.     
Measuring dissonance in economics can be particularly difficult. In the Goetzmann (1997) measurability was distorted due to survivorship, where only the well-performing fund managers tend to survive, thus painting a much more positive picture when assessing the investment market. Contrarily, the experiment did show that investors clearly overestimate their expected return from their investment decision, hinting that there is a factor of cognitive dissonance that influences decision-making. 
Despite complications in definition, origin and measuring, cognitive dissonance is an economically valid and relevant theory because its presence is felt at the individual, firm and government level. In fact, its lack of recognition because of its complex nature is in itself a form as dissonance if you consider the Slicht (1983) desire for consistency for simplicity reasons. To gain a better understanding of seemingly irrational consumer behaviour, undesirable aggregate demand and supply and sub-optimal market equilibria, further research needs to be conducted into how a desire for cognitive consistency clashes with normative economic theory and how this can be manipulated either to direct its victims in the right directions or exploit their resilience to change for material gain. As research on the subject matter continues to expand, the importance papers such as this one that summarise its key findings and apply it to a certain field will grow with it. 


	Author	

	Year
	Cause of dissonance
	Type of dissonance

	Ekkehart Slicht
	1983

	People experience dissonance when they go against their beliefs about themselves and their environment.
	Self-perception approach of dissonance

	Dieter Frey
	1982
	Dissonance stems from a difference between expectations and reality.
	Standard dissonance theory

	Akerlof & Dickens
	1982
	Cognitive dissonance reactions follow from people’s tendency to view themselves as smart, nice people.
	Self-perception approach of dissonance

	Charles Schwenk
	1984
	Dissonance stems from uncertainty and ambiguity concerning important strategic decision-making.
	Action-based approach of dissonance

	Benjamin Gilad
	1986
	If a commitment is undertaken freely and with the understanding of possible adverse outcomes, the stage for dissonance is set. 
	Self-perception approach of dissonance

	Matthew Rabin
	1994
	People experience dissonance from disobeying their own principles. 
	Self-perception approach of dissonance

	William Goetzmann
	1997
	Cognitive dissonance occurs when individuals receive disconfirming information concerning their investment decisions.
	Action-based approach of dissonance

	Robert Oxoby
	2004
	Cognitive dissonance stems from a state of anomie.
	Self-perception approach of dissonance

	Louisa Egan et al.
	2007
	Cognitive dissonance is part of the core-knowledge, individuals experience it when they must choose between two equally preferred alternatives. 
	Standard dissonance theory

	Bertram Gawronski
	2012
	Dissonance occurs when an individual holds two opposing beliefs regarding the same object.
	Standard dissonance theory

	Emin Karagözoğlu

	2014
	Dissonance stems from the reception of composite signals.
	Action-based approach of dissonance

	Harmon-Jones
	2015
	Dissonance occurs when two pieces of information are conflicting in nature, thus complicating the selection of a choice of action
	Action-based approach of dissonance

	Elizabeth Penn

	2017
	Dissonance is driven by a desire for a comparatively positive image of one’s self
	Self-perception approach of dissonance
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