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Chapter I. Introduction 

 

“People shape their beliefs and judgments of the social world  

to maintain sacrosanct beliefs of the self as a  

capable, lovable, and moral individual.” 

(Dunning, 2007, p. 237) 

 

It is innate to us humans to improve ourselves. This applies to our daily lives as well as 

competitive situations like sports – as illustrated for example in the motto of the Olympics: 

‘citius, altius, forties’, which translates as “faster, higher, stronger”. As we go about our 

day-to-day routine, we often use products and technologies that are assumed to help us to 

improve our performance. In this dissertation I study three specific examples of such 

innovative products and how the consumer’s self may influence their consumption.  

Companies often assume that consumers will adopt new products so long as these 

provide a clear advantage in utility. This assumption is often rooted in a classic rational 

choice perspective, where people are assumed to always choose the best available 

alternative (Herrnstein, 1990). Thus, the general expectation is that consumers have clear 

predefined needs, which they can compare to their beliefs in favor and against a given 

product and if the net result of this process can justify the price of the purchase, people do 

buy it.  

In line with this reasoning we would expect that people will value every bit of extra 

information about their actions that a product can provide them, as this allows them to 

make more informed decisions. Consider devices and tools providing consumers with 

information about their actions to form a realistic self-evaluation. For example, knowledge 

tests are used to estimate intelligence or sport tracking devices to evaluate fitness. In the 
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first dissertation project I will show that, although consumers have a clear preference for 

such extra information, they process the available additional information in a self-serving 

way. Thereby, more fine-grained information from new products is not used to make more 

accurate self-assessments but is ‘misused’ to maintain a positive self-view.  

Artificial intelligence (AI) is another product domain where it is generally believed 

that it brings much use to consumers. These systems are now capable of producing 

products of a similar quality as humans do. One example of such products is artwork like a 

painting or piece of music that are created by autonomous AI systems. These outcomes are 

often indistinguishable from human created artwork, which could lead to the assumption 

that consumers will value and experience them similarly. In contrast, findings from the 

second dissertation project suggest that consumers may depreciate the value of AI-created 

products, as those products can question the idea of human uniqueness especially in an 

important domains like creativity, which urges consumers to protect their self-view.  

Yet another example of consumers desire to improve can be observed by the use of 

performance enhancing products in competitive settings. Due to consumers interest, large 

black markets for these kinds of products exist. These markets are known for their constant 

innovation to realize the benefits of the new products to outperform others and to 

outcompete anti-doping agencies. This is illustrated by a multitude of new products: next 

to biological doping (i.e. the ‘traditional’ pills and medication) there are now mechanical 

forms (e.g. a small engine that can be hidden in the frame of a bicycle). Whereas 

consumers face potentially physically harmful consequences when using biological doping, 

these new forms of mechanical doping do not typically involve any health risk. According 

to rational choice theory (cf. Becker, 1968), the benefits should logically lead consumers to 

prefer mechanical doping. Nonetheless, in contrast to this assumption, the third dissertation 

project made evident that consumers do not only have a preference for biological (vs. 
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mechanical) doping products, but they also experience more pride about their dishonest 

achievement. The results from this project support the idea of a self-justification 

mechanism and show people’s desire to see themselves as honest and moral beings.  

 

1.1.  Unanticipated effects of innovative products aimed to improve 

performance 

In this dissertation, I examine the assumptions behind many innovative products aimed to 

improve consumers performance and demonstrate often unanticipated effects because the 

potential role of the self may have been overlooked. An underlying proposition of this 

dissertation is that one of the most important factors behind consumer decision-making is 

the desire to maintain positive beliefs about oneself (Festinger, 1957). As Dunning (2007) 

summarizes, people’s main objective is to be recognized as “capable, lovable, and moral” 

(p. 238) human beings and these needs also play an important role in their decision 

making.  

This dissertation consists of 3 empirical chapters, each looking at one specific 

technological innovation that can help consumers to improve performance. Each of those 

innovations may have a clear benefit from the underlying intent of what people want to 

achieve with them, but a behavioral science perspective may predict potential backfire 

effects. With this dissertation, I provide insights for scholars and marketers by showing 

that especially for those technical innovations that can help to improve human 

performance, it is important to consider how the specific product usage may help or hinder 

a consumer in maintaining a positive self-view. Several models of how consumers decide 

whether they will use innovations have been discussed in the literature, for instance the 

Technology Acceptance Model (Davis, 1989) or Rogers' (2010) innovation diffusion 

theory. Those models generally start with the assumption that the decision to make use of 
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an innovation depends on its perceived usefulness and ease of use to the consumer (Davis, 

1989). When it comes to new technologies, marketing researchers have so far focused on 

supply effects, i.e. how firms can use those new technologies (e.g. Grewal et al., 2020). 

Other marketing scholars include peoples’ self-view in consumers’ adoption decisions, e.g. 

by investigating image-congruence between the consumer’s image and the product image 

(Kleijnen, de Ruyter, & Andreassen, 2005).  

However, there is room for more thorough consideration of how the self may 

influence consumers’ adoption decisions of innovative breakthroughs aiming to improve 

performance. Therefore, my dissertation adds to the limited stream of research suggesting 

there may be a dark side to technology when it is relevant to the self, because it allows us 

to justify rather than reconsider the way we see ourselves (e.g. Etkin, 2016; Leung et al., 

2018). Further, I answer recent research calls for a better understanding of the role of self 

and identity in consumer decision-making (e.g. Reed et al., 2012). 

 

1.2.  The self in consumer behavior 

Researchers in marketing and psychology have identified several identity-driven effects on 

consumer decision-making (see e.g. Reed et al., 2012). Identity and self are often used 

interchangeably in the literature, although identity is only a part of the self (Oyserman, 

2009). Rosenberg (1979, p.7), describes the self as the "totality of the individual's thoughts 

and feelings having reference to himself as an object." Although the self is often described 

as multidimensional (e.g., Sirgy, 1982) - including the actual self (how one perceives 

themselves), the ideal self (how one would like to perceive themselves), and the social self 

(how one presents themselves to others) - in the context of the dissertation, I treat the self 

as a single construct, i.e. as the general perception of oneself (Rosenberg, 1979). Because 

in the absence of a general definition of the self, this unified view allows for a contextual 
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independent investigation of the self. In other words, the self is the holistic mental image 

of what ‘kind’ of person one is (Oyserman, 2009). There is substantial standing evidence 

that people generally have a positive impression about themselves. For instance, people 

tend to view themselves to be above average in many different situations, be it in terms of 

teaching skills (Cross, 1977), their proficiency to ride a motorbike (Rutter, Quine, & 

Albery, 1998), or being better equipped to resitst this better-than-average bias (Pronin, Lin, 

& Ross, 2002). An important characteristic of the self is that people want to enhance it and 

act consistently with their self-view (Sirgy, 1982). If people do not act in accordance with 

their self-view, they may experience dissonance – an unpleasant feeling that they are 

driven to avoid (Festinger, 1957). 

The self influences consumer preferences and consumer decision-making in a 

multitude of domains. For example, consumers use products to express who they are and to 

signal their identity to themselves, which is not done to impress others but foremost the 

self – hence self-signaling (Prelec & Bodner, 2003). Similarly, people conspicuously 

consume high-status products to affirm their self-view, particularly when confronted with 

(potential) self-threats as these acts of consumption allow them to affirm their self-view 

(Sivanathan & Pettit, 2010). While in those examples the role of the self can be interpreted 

as a factor promoting consumption of certain products, the literature also hints at situations 

where the self may hinder consumption of products or services. Often this is the case when 

people’s positive self-view is called into question, activating the need to harmonize their 

belief system. This can be seen for instance when people refuse to acknowledge their 

personal risk for sexually transmitted diseases, as they believe that they are just ‘not that 

kind of person’ who is in danger of such a disease (Sherman, Nelson, & Steele, 2000). 

Likewise, a salient aspect of the self like a woman’s gender identity can trigger defensive 

mechanisms in form of lower perceived risk for breast cancer, which is leading to real 
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behavioral consequences like fewer donations to research on ovarian cancer (Puntoni, 

Sweldens, & Tavassoli, 2011). This shows that the self may even lead consumers to choose 

an actually inferior alternative (Russo, Carlson, & Meloy, 2006).  

 

1.3.  Strategies to maintain a positive self-view 

To maintain and enhance a favorable view of the self, people sometimes need to bend their 

judgments and beliefs about the world. Motivated reasoning is a mechanism that is 

especially helpful to explain how people harmonize their beliefs and arrive at favorable 

conclusions about themselves. The underlying idea is that people process information self-

servingly: asides from the motivation to be accurate in their judgment (i.e. the desire to 

reach a correct conclusion), people are motivated to arrive at directional goals (i.e. the 

desire to reach a desired conclusion). Thus, people “construct seemingly reasonable 

justifications for these conclusions” (Kunda, 1990 p. 480). In other words, people need to 

“maintain an illusion of objectivity” that could “persuade a dispassionate observer” 

(Kunda, 1990, pp. 482–483). As input for those seemingly reasonable justifications, 

consumers often use any available information in their environment, leading them to arrive 

at desired, but inaccurate conclusions.  

There is substantial evidence that in general people aim to keep favorable views of 

themselves. Faced with bad results on a medical test, people start scrutinizing the test, 

while a favorable result from the same test is easily accepted (Ditto & Lopez, 1992; Ditto, 

Scepansky, Munro, Apanovitch, & Lockhart, 1998). Similarly, when people are asked to 

define general positive social traits, they focus on attributes and talents of themselves, 

while neglecting those they have not (Dunning & McElwee, 1995; Dunning, Perie, & 

Story, 1991). This leads people to have not only favorable, but also often overly unrealistic 
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perceptions of themselves (e.g. Dunning, Heath, & Suls, 2004). Taken together, consumer 

behavior is driven by people’s need to protect and enhance a favorable view of the self. 

 

1.4.  The role of the self in performance improvement technology 

Innovative breakthroughs in several performance domains have allowed consumers to use 

technology to improve their performance, however the self is often involved in ways that 

the innovators may not have thought about. In my dissertation, I single out three different 

domains and three different innovations in which the self may lead to misusing the tool 

(Chapter II) and depreciating its outcomes (Chapter III) or outright not accepting the 

innovation aimed to improve performance itself (Chapter IV).  

 

 Seeing yourself as a capable human 

In the second chapter, I study feedback on performance, which is often offered in a very 

detailed and personalized manner by new products. This technology is supposed to provide 

consumers with detailed feedback on performance, thereby allowing a better and more 

realistic self-assessment of their performance. We see this kind of technology almost 

everywhere nowadays: consider the latest knowledge quiz you did, which not only told you 

at the end how clever (or not) you are, but also probably provided information on how you 

performed on the specific questions and sections of the test. As being knowledgeable is 

highly relevant to the self, consumers have the desire to stay true to their self-view as 

capable individuals.  

In a set of experiments (Ntotal = 553), I show that people have a clear preference for 

more detailed outcome feedback, be it that they want to receive detailed performance 

information on each question of a test (e.g. the correct answers), or that they prefer sub-
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scores on the different categories of the test performance. However, contrary to this 

preference, in the first experiment I demonstrate that when subjects receive more detailed 

performance feedback, they use the available information in a self-serving way, which 

leads to less accurate and even inflated performance assessments. Thus, the more fine-

grinded feedback subjects receive, the higher they evaluate their capabilities.  

In the second experiment, people who receive more detailed feedback in form of 

information on the specific categories (vs. just the general result) of a test, do not use this 

additional information to adjust their self-assessment. Interestingly, they take it into 

account when evaluating another person – speaking for the proposed self-serving 

mechanism. Overall the findings of this chapter support the idea that receiving more 

detailed feedback may lead to ‘misuse’ of the feedback products, as consumers may arrive 

at less accurate self-assessments or neglect the additional information, because people are 

motivated to maintain a positive self-view. 

 

 Seeing yourself as a lovable human 

While the technology discussed in the second chapter has already found a place in most of 

our lives, in the third chapter I look at an innovation that is claimed to change the world in 

the future: artificial intelligence (AI). The applications of sophisticated algorithms can 

range from the simple automation of manual tasks to becoming human-like, even 

outperforming humans in some domains. We can see this even in areas that were thought 

to be exclusive to humans: AI is creating unique creative artwork, indistinguishable from 

human work and thereby passing the Turing test, which is used as a benchmark for 

comparing machine vs. human capability (Turing, 1950). This opens an interesting avenue 

for research, as the expression of creativity in form of art is considered to be something 

uniquely human - even something that defines us as human beings.  
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Yet, it is unclear how receptive consumers are to AI-developed artwork. I posit that, 

because being creative is seen as a uniquely human capability, people are less receptive to 

AI-created artwork compared to the same work created by a human. In four experiments 

(Ntotal = 1286), I provide evidence that AI-produced art is perceived as less impressive than 

human art, irrespective of its intrinsic quality. The first set of experiments make evident 

that this is driven by discounting the expression of creativity in AI artwork. The third 

experiment highlights that this effect is stronger for people that believe that creativity is a 

uniquely human capability. The final experiment applies these findings to downstream 

consequences and shows that people are also less likely to buy AI-created artwork. These 

studies use different modalities (music, paintings, illustrations) from real humans as well as 

from real autonomous AI artists.  

Overall, the findings support the idea that products created by AI with humanlike 

capabilities in a domain that is seen as unique to humans urge people to protect the self-

view. This leads to a biased view on AI-developed art and thereby depreciating the 

outcome of AI systems. Thereby, this dissertation project also adds to our understanding of 

how humans react to technology that takes over abilities which define us who we are as a 

species. 

 

 Seeing yourself as a moral human 

The first two empirical chapters looked at innovations that can help to improve 

performance in an indirect –  and usually legal – manner by either empowering people with 

information on how they objectively performed or by unlocking unique human abilities 

like creativity. In chapter four, I investigate products that can directly help to improve 

performance in a specific setting. Most prominently, consider doping in sports, where 

athletes use – often illegal – products to perform better (i.e. doping products). Interestingly, 
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technological innovations in those domains enable multiple ways of cheating, which is 

reflected by a multitude of products available. For instance, in professional cycling, an 

athlete can cheat either by injecting forbidden substances in the body or make use of a 

hidden motor installed in the bike. Although people are motivated to cheat as they want to 

gain from the performance improvement, people also want to see themselves as honest and 

moral. Thus, when they make use of a product helping them to (illegally) improve 

performance, they face a threat to their moral self-view and have the need to avoid this 

threat.  

In this chapter, I argue that doping products that can be perceived as improving 

performance through the cheaters own capabilities (e.g. a performance-enhancing pill) may 

be easier rationalized than doping products that directly improve performance (e.g. a 

hidden motor). In four experiments (Ntotal = 1221), I provide evidence that people accept 

doping products more when they can make self-serving attributions. The first set of studies 

shows that, even when doping products are clearly described as illegal and forbidden, 

people differentiate between them and that there is a relation (correlational and 

experimental) between the ability to attribute the performance to the self and the 

acceptance of the product. The second set of studies looks at the emotional consequences 

of this effect: the ability to attribute performance to the self leads people to feel more proud 

about their performance. However, this pattern is stronger for a more self-conscious 

emotion like pride than a more outcome-focused emotion like happiness. Thereby, all 

studies in this chapter highlight again the role of the self in people’s acceptance and 

consumption of technological innovation. 
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1.5.  Overview of this dissertation 

While all empirical chapters in this dissertation contribute to the general understanding of 

how the self can determine people’s judgments of technological innovations that can help 

to improve human performance, each of them adds specific aspects:  

• Chapter II highlights the need to process available information in a self-

serving way and that more available information fosters this process, 

questioning if the more fine-grinded information new apps and tools offer 

are actually used in a way what they are meant for.  

• Chapter III shows that recent innovations in artificial intelligence may 

actually be undervalued by consumers since they may question unique 

human superiority, thereby potentially triggering defensive reactions against 

AI exactly because of its human-like capabilities.  

• Chapter IV points out that innovative products enabling people to cheat by 

directly improving performance – i.e. by mechanical doping - are actually 

less accepted by the cheater and thus may be a lesser threat in competitive 

settings than generally assumed.  

Please note that all empirical chapters of this dissertation are based on individual 

scientific papers and are not written as connected book chapters. Thus, the reader may find 

repeating theoretical arguments in the individual chapters, which was necessary for the 

development of each paper. Chapter V will summarize the findings reported in the 

empirical chapters, links them to the general topic of this dissertation, outlines implication 

for theory and society, and recommends paths for future research. 

Table 1.1 below provides an overview of the dissertation. Each of the 3 specific 

innovations used in the chapters has its underlying premise, i.e. an optimistic view of what 

people are supposed to achieve with this technology. However, all of them have a strong 
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relation to the self, which may lead to unintended consequences. Therefore, the main 

research questions of this thesis is to find out how the consumer’s self determines the 

impact of technology on human performance. 

 

Table 1.1 Overview of the three specific innovations and their relation to consumer’s self 

as used in this dissertation 

 

Innovation Intended use of 

the innovation 

Relation to the self Research 

Question 

Detailed 

feedback from 

performance 

tracking 

technology 

More feedback 

should lead to a 

more accurate 

assessment of own 

ability, which is 

the first step of 

improving oneself. 

Being capable (e.g. 

intelligent) is an important 

aspect of people’s self. 

(Negative) feedback from 

performance can 

challenge this view and 

lead to perceived threats. 

To what extent 

does the 

provision of 

detailed feedback 

improves 

people’s self-

assessments? 

Creative artificial 

intelligence 

agents 

Artificial 

intelligence can be 

used to develop 

works of art. As 

these are 

indistinguishable 

from human work, 

people should 

value and 

experience them 

similarly. 

Creativity is a central 

aspect of being a human, 

which is an important part 

of everyone’s self. A 

creative AI thus may 

question people’s self-

belief of what it means to 

be human. 

How do people 

differ in the 

feelings of awe 

for art created by 

AI compared to 

human art? 

Technological 

performance 

improvement 

products 

(‘mechanical 

doping’) 

Performance 

improvement via 

technological 

products should be 

preferred over 

biological products 

as it is has no 

potentially 

physically harmful 

consequences.  

People define themselves 

as honest and moral 

beings. The use of 

different doping products 

may be seen as more or 

less inconsistent with this 

moral self-view and thus 

the nature of the product 

may determine its 

justifiability and 

acceptability. 

What makes 

some doping 

products more 

acceptable to 

people than 

others? 
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Chapter II. Outcome Feedback and Distorted Self-assessments: The 

Devil is in the Details 

In many situations and settings, people seek outcome feedback, that is, the feedback that 

provides information “about how a task is being accomplished” (Hattie & Timperley, 

2007, p. 91). This type of feedback is often provided in assessments for employees, in 

formative assessments in high schools and universities, and provided by apps for – for 

example – foreign languages or brain training. Still, this feedback may come in various 

levels of detail. For instance, in a knowledge test the feedback may range from a simple 

overall performance score to fine-grained feedback indicating the correct answer if 

answered wrong (i.e., providing an ‘answer key’ in a test).  

It is commonly acknowledged that outcome feedback is needed to perform well and 

to possibly improve in the future (Hoch & Loewenstein, 1989; Ilgen & Davis, 2000). A 

general assumption hereby is that more detailed information, that is, more elaborative 

feedback, is better. More feedback information is assumed to enable the receiver to better 

identify the gap between the current and desired performance (Butler & Woodward, 2018; 

Kulhavy & Stock, 1989). Nowadays, the availability of online databases and data 

management systems, sometimes in combination with automated feedback systems (e.g., 

Lachner, Burckhardt, & Nuckles, 2017), facilitate the provision of such detailed feedback 

(see also Shen & Ho, 2020; Tenório, Bittencourt, Isotani, & Silva, 2016). In line with the 

notion that “more is better”, it has been suggested across domains that people prefer to get 

more detailed information. Consumers want to have more information about their products 

of interest (Grankvist & Biel, 2006) and employees often request more information, no 

matter how much they already received (Zimmermann, Sypher, & Haas, 1996). People are 

even willing to pay for evidently useless information (Eliaz & Schotter, 2007).  

At first sight, this preference seems legitimate in a performance context. More 
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detailed feedback provides additional information that can be used to learn and improve 

performance (e.g., Goodman, Wood, & Hendrickx, 2004; Lipnevich & Smith, 2009). 

Whereas it has been investigated how outcome feedback is used to learn, typical study 

procedures actually provide outcome feedback on answers to test questions and then 

prompt the same questions again (for a review see Butler & Woodward, 2018). However, 

as far as we know no literature has focused on how such outcome feedback may influence 

self-assessments immediately after receiving this feedback. We believe this is an important 

question to investigate since the goal behind most of modern feedback tools in education, 

sports, and other domains is actually to inform user so they can establish a more realistic 

appraisal of own capabilities. Whereas it makes sense that learning improves if people 

answer the same questions they received feedback on, it is not clear how outcome feedback 

is used to update knowledge about the self. 

When focusing on the impact of outcome feedback on self-assessments, we argue 

that more information is not always better, because people may interpret self-relevant 

information in a self-serving way. Several studies have shown that as soon as the self is 

involved, information processing is biased (Epley & Gilovich, 2016; Kunda, 1990). 

Indeed, such motivated reasoning process are found a wide range of contexts. For instance, 

citizens interpret own immoral behavior in a self-serving way (Gino, Norton, & Weber, 

2016), managers make self-serving attributions in the interpretation of information about 

the performance of their organizations (Kind & Twardawski, 2016), and information about 

climate change convinces climate-change deniers that the phenomenon is actually not man-

made (Hart & Nisbet, 2012). This literature thus suggests that the provision of factual 

information does often not lead to corrections of misperceptions, and may even backfire 

when the topic is related to people’s self-relevant beliefs. 

Performance (especially in a context related to work or study) is often highly self-



 

 

   15 

relevant, and people are likely to process outcome feedback information in a self-serving 

manner (e.g., Ertac, 2011; Story & Dunning, 1998). As a result, the additional (objective) 

information that is available in such detailed outcome feedback may be used by people in a 

self-serving way, in order to arrive at an assessment that is more favorable, but not 

necessarily more accurate. Our research examines this idea in the context of feedback in 

digital environments, where we show two different mechanisms through which the effect 

may occur. In Experiment 1, we find that people interpret the detailed and objective 

feedback in such environments in a self-serving (and less accurate) way, and in Experiment 

2 we find that people neglect feedback details that would have a negative impact on self-

assessments.  

Our research makes a number of contributions: First, while the majority of previous 

work looked at learning from feedback and found that feedback has positive effects on 

learning (Butler & Woodward, 2018), the impact of outcome feedback on self-assessments 

has not been explored yet. Normatively, the provision of additional information that is both 

diagnostic and objective should improve the accuracy of one’s self-assessments. In our 

experiments, however, we find that this is not the case, because people use this information 

in a self-serving manner. Second, we contribute to the literature that shows that more 

information is not necessarily better, and may even backfire. Whereas previous research 

has focused on topics like climate change, motivated information processing of feedback 

on own performance and resulting backfire effects have not yet been explored. Finally, 

prior research has typically reported backfire effects when people do not want to receive 

(factual) information, we reveal backfire effects even when participants see factual 

information as desirable. 
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2.1.  Details in feedback 

Prior research found that the effects of feedback on performance can be influenced by the 

source (Brett & Atwater, 2001; Vancouver & Morrison, 1995), frequency (Lam, DeRue, 

Karam, & Hollenbeck, 2011), sign (Belschak & Den Hartog, 2009; Nease, Mudgett, & 

Quinones, 1999; Van-Dijk & Kluger, 2004; Vancouver & Tischner, 2004), and timing 

(Butler, Karpicke, & Roediger, 2007; Kulik & Kulik, 1988) of feedback. Those studies, for 

instance, show that negative feedback can lead to affective reactions like lower 

commitment and even destructive work behavior (Belschak & Den Hartog, 2009). Some 

studies have investigated the consequences of the amount of feedback that people receive 

with the aim to provide them with better insights in their behavior. These studies typically 

investigate the impact of adding subjective information, such as evaluative judgments or 

comments from a supervisor that can help individuals make sense of the performance (e.g., 

Burgers, Eden, van Engelenburg, & Buningh , 2015; Hawkins, Kreuter, Resnicow, 

Fishbein, & Dijkstra, 2008; Johnson, 2013), or adding suggestions for concrete strategies 

that should help the individual to improve and close the gap between actual and desired 

performance (e.g., Duijnhouwer, Prins, & Stokking, 2012; Sadler, 1989).  

Notwithstanding the importance of subjective performance information, these 

studies are of limited relevance when it comes to understanding the effects of providing 

participants with the type of detailed objective information about performance (i.e., 

outcome feedback) that is often available in digital environments. We therefore examine 

how the provision of such additional objective information influences self-assessment and 

the prediction of future performance. Specifically, we study how participants respond to 

receiving overall feedback on their overall performance (i.e., an overall performance 

score), versus receiving more detailed feedback (i.e., an overall performance score plus 

objective, factual information such as sub-scores per item/element of an assessment, or the 
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correct answers to each of the questions in a test) (see Appendix 2.1 for an illustration of 

how such detailed objective feedback may look in standard assessment software). Whereas 

previous work has focused on how varying levels of information (i.e., providing subject 

with either more or less feedback) can be used to optimize learning and retention (for a 

review see Butler & Woodward, 2018), it has not been tested yet how such feedback 

influences people’s subjective self-assessment.  

Examining the effect of factual information on the receiver is particularly important 

because of the increasing availability of detailed and objective outcome feedback as 

provided by online test and assessment software, but also by technology such as fitness 

trackers and learning apps. All these different forms of feedback have in common that they 

provide people with diagnostic and objective performance information. As outlined above, 

outcome feedback is supposed to improve the receiver’s ability to form an accurate self-

assessment. Therefore, in our experiments, we will focus on people’s subjective self-

assessments after receiving outcome feedback, rather than the performance itself (cf., 

Kluger & DeNisi, 1996). 

 

2.2.  Motivated processing of information in outcome feedback  

Whereas the feedback literature suggests that people want to receive more detailed 

feedback because it may help to judge performance more accurately, the information about 

performance outcomes may also be interpreted in a self-serving way as people are in 

general motivated to arrive at desirable conclusions about the self (Epley & Gilovich, 

2016; Kunda, 1990).  

People do not just want to “make up” positive self-assessments. Instead, research 

has shown that they prefer to use the available information to construct seemingly 

reasonable justifications to arrive at desirable conclusions about the self (Kunda, 1990). 
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That is, when people receive information that is inconsistent with their attitudes or self-

views, they search for any piece of data that may support their favored view (Ditto & 

Lopez, 1992; Taber & Lodge, 2006; Van de Ven, Blanken, & Zeelenberg, 2018). 

Following this reasoning, an increase in the level of detail in outcome feedback 

provides an increase in the opportunities for self-serving reasoning. Let us clarify that with 

an example: suppose you were asked to name the capital of Canada, and you answer 

“Montreal”. If I tell you that this answer is wrong, you have to conclude that this is 

something you did not know. If, however, I provide you with the additional (and objective) 

feedback that the answer was wrong, and that the right answer is “Ottawa” – you might 

convince yourself that you actually did know this somewhere in the back of your mind – 

even if this was not really the case. In this way, you would have used the feedback in a 

self-serving way so that you feel more positive about your own performance. This 

mechanism is in line with the finding that people seek for disconfirming evidence when 

conclusions are unfavorable to the self (Dawson, Gilovich, & Regan, 2002) or that people 

deceive themselves using available information if it serves the self (Chance, Norton, Gino, 

& Ariely, 2011), and suggests that the kind of detailed objective feedback that is provided 

in many computer-based tests may lead to self-serving assessments of one’s performance, 

and not to more accurate estimates of one’s knowledge or abilities. We will return to this 

setting in Experiment 1. Formally: 

 

H1. There is a self-serving bias in the interpretation of objective, diagnostic performance 

information. As a result, providing participants with such information leads to more 

positive (but not necessarily more accurate) predictions of their own performance. 

 

People may use a variety of strategies to process objective information in a self-
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serving way. In addition to biased interpretations of the information, they may choose to 

pay attention only to desirable information in the feedback and ignore the undesirable 

information. Indeed, prior research has shown that people may engage in discounting 

(Frey, 1981), distorting (Morrison & Cummings, 1992), or simply avoiding undesirable 

feedback (Ashford & Cummings, 1983; Ganguly & Tasoff, 2016). We therefore propose 

(and test in Experiment 2) that people will ignore additional information when it reflects 

negatively on their performance. This information-neglect mechanism is conceptually 

different from the biased interpretation mechanism that we specified in hypothesis 1, 

which uses rather than neglects the additional information. Both mechanisms, however, are 

self-serving and lead to less accurate (but more positive) self-assessments when people 

receive more detailed feedback about their performance.  

 

H2. There is a self-serving bias in the processing of objective, diagnostic performance 

information. As a result, participants will ignore objective and diagnostic performance 

information that warrants a downward adjustment of predictions of their own 

performance. 

 

We conducted two experiments to test these predictions. In each experiment, 

participants completed a computer-based performance task and receive outcome feedback, 

in which we manipulated the level of objective feedback information provided. In 

Experiment 1, participants received real outcome feedback, whereas in Experiment 2 they 

received bogus outcome feedback, allowing us to fully control for any performance effects 

from the tasks. In both experiments, we assessed participants’ self-assessments by either 

asking for their performance predictions (Experiment 1) or current performance assessment 

(Experiment 2). 
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2.3.  Experiment 1 

The first experiment examined how the level of detail in feedback impacts people’s 

prediction of future performance. For this experiment, subjects participated in a computer-

based multiple-choice test of general knowledge. Depending on the condition, they 

received either no feedback, generic feedback, or detailed feedback on the correctness of 

their specific answers. Note that this type of setup is common in online assessment tools 

and formative learning tools like the widely used Coursera learning quizzes and similar 

applications in Dokeos e-learning for professionals. All participants received a general 

score at the end of the test, indicating how many test items they answered correctly and 

were subsequently asked to make an estimate of the score they would obtain if they would 

participate in a similar (but different) quiz in the future.  

Our hypothesis 1 proposes that the provision of objective, diagnostic performance 

information provides the opportunity to inflate the self. As we discussed in our example of 

the question about the capital of Canada, such an opportunity is created when participants 

receive detailed feedback telling them that they selected a wrong answer option, and 

showing them the correct answer. In such a setting, participants may attribute their 

mistakes to “bad luck” – that is, “I accidentally choose the wrong answer”. On the other 

hand, we expect participants not to seek for disconfirming evidence when they happened to 

guess the correct answer. In this case, the participant will simply think something like “see, 

I’m clever” – and move on to the next answer.  

As a result of this self-serving process, and as specified in hypothesis 1, we predict 

that providing participants with more details in the performance information leads to more 

positive predictions of their own future performance, compared to when this information is 

not provided. Paradoxically, the literature we reviewed suggests that people desire 



 

 

   21 

outcome feedback with the more objective diagnostic information included to get a better 

understanding of their performance. A small-scale pilot study confirmed that people indeed 

seem to prefer more detailed feedback in the settings of our first experiment. In this survey, 

we asked 40 students about the kind of outcome feedback they would prefer to get when 

doing a multiple-choice exam. The options were: (a) an overall performance score 

indicating the number of correct answers (preferred by 0/40 respondents), (b) the overall 

score together with an overview of the questions and the information if it was answered 

correct or wrong (preferred by 3/40 respondents), or (c) option b plus the correct answer 

for each wrongly answered questions (preferred by 37/40 respondents).  

 

 Method 

We ran the experiment in the university lab for one week with the available participant 

pool, and we aimed for a as large as possible sample. This resulted in a sample of 228 first-

year students (Mage = 19.57 years, SD = 1.77; 39.5% female), who participated in exchange 

for partial course credit in a 10-question trivia test that was introduced as a “mental acuity 

test” developed to measure ‘sharpness of the mind’. Participants were presented one 

question per screen and were randomly assigned to one of three feedback conditions: In the 

no feedback condition, participants simply answered all questions and received no outcome 

feedback. In the generic feedback condition, participants were informed after each question 

whether they answered it correctly or not. In the detailed feedback condition, participants 

who gave a wrong answer were also told which answer option was correct. To illustrate, 

we enclosed screenshots from one of the questions for each feedback condition in the 

Appendix 2.2. After the test, every participant received an accurate individual performance 

score, indicating the test result (i.e. how many of the items were correctly answered). 
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After answering all 10 questions, and before learning the total score, we included a 

measure of the presumed self-serving process: participants received a list of all ten test 

questions that they just answered and were asked: “What are the 3 questions you were 

most uncertain about in your response? In other words, on which 3 questions were you 

hesitating most between two or more answer options?” After selecting the three questions, 

participants received these three questions with their answer options and were asked to 

indicate which specific answer option they were most hesitating about between choosing 

when making their choice in the test. Their answers for these three questions provided us 

with a measure of self-serving bias: if participants make use of the available information in 

a self-serving way, we expect them to selectively process the information and as a result 

would be more inclined (a) to select questions to which they originally gave a wrong 

answer (cf. the reasoning that people seek for disconfirming evidence when the conclusion 

is unfavorable to the self, i.e., for wrong responses) and (b) to select the correct answer 

option more often as the option about which they hesitated earlier. Objectively, the 

selection of (a) specific questions and (b) correct or wrong answer options should not differ 

between the three conditions. If, however, a self-serving bias is operating, participants in 

the detailed feedback condition would be more likely to state that they especially 

experienced choice difficulty for questions that they were answering incorrectly, and that 

this difficulty arises from the hesitation between the incorrect answer they selected and the 

correct answer option. Other participants do not have the information that is needed to 

engage in this mechanism. This procedure allows us to calculate an ‘inflated performance 

score’ by adding the number (0, 1, 2 or 3) of correct answers that the participants self-

reported to be “hesitating about” to their actual performance score. Following our 

hypotheses, and the explanation provided here, we predict that this inflated score is highest 

for participants in the detailed feedback condition.  
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After completing this procedure, participants in all three conditions received their 

Actual Performance Score (i.e., number of correct answers 0-10), and were subsequently 

asked to predict their performance in a similar test in the future by selecting the number of 

correct answers on this test from 0 to 10 (i.e., the dependent variable Performance 

Prediction). Following our hypotheses, the difference between actual and predicted future 

performance should be highest in the detailed feedback condition. 

After the introduction to the scenario and before the test started, participants indicated 

how important it was to them to perform well in the mental acuity test (1 = not at all 

important– 5 = extremely important). Further, we asked participants to indicate their mood 

at the beginning of the study and after the test on a 5-point scale (represented by a smiley 

slider ranging from a sad smiley to a smiling smiley) and measured how confident they 

were about their Performance Predictions (on a slider from 0 = not at all – to 100 = very 

much). 

 

 Results 

First, we checked if actual performance was influenced by the feedback received, and we 

found no differences between the three experimental conditions (see Table 2.1 for 

descriptives), F(2,225) = 0.413, p = .662, which is desirable. This indicates that there were 

no differences in general knowledge between the groups before the quiz and that the 

condition had no effect on the numbers of correct answers during the quiz. We then 

calculated the difference between the actual and predicted performance score to assess if 

people systematically deviate in their performance predictions. We found, as predicted, 

participants in the detailed feedback condition provided performance predictions that were 

more positive than those of participants in the other conditions, F(2, 225) = 5.63, p = .004, 

η2 = .048. Comparing the three feedback conditions, we found indeed the predicted pattern: 
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in the detailed feedback condition people predicted significantly higher scores than the no 

feedback condition (Mdetailed = 1.68 vs. Mno feedback = 0.95, p = .001) and marginally 

significantly higher scores than the generic feedback group (Mdetailed = 1.68 vs. Mgeneric = 

1.28, p = .07), whereas the no feedback and generic group were not significantly different 

(Mno feedback = 0.95 vs. Mgeneric = 1.28, p = .13).  

 

 

Table 2.1 Mean performance scores and predictions in the three conditions of Experiment 

1 

 No Feedback  

(n = 77) 

Generic Feedback 

(n = 75) 

Detailed Feedback 

(n = 76) 

 M SD M SD M SD 

Actual Performance Score 4.53 1.66 4.57 1.59 4.34 1.75 

Performance Predictions 5.48 1.51 5.85 1.58 6.03 1.62 

Self-Serving Choices       

Wrong Answers Selected 1.96 0.92 2.51 0.76 2.57 0.72 

Wrong Answers Corrected 0.95 0.79 1.17 0.89 2.15 0.86 

Inflated Performance Score 5.48 1.56 5.75 1.57 6.49 1.47 

Note: Entries represent points  (i.e., one point for each correct answer) in the test, where 

participants could earn up to 10 points and additional maximum 3 points in the self-serving 

choice procedure. 

 

We next analyzed the measurements that test for the hypothesized selective 

processing of information (as a result of the self-serving bias) in the detailed feedback 

condition. We first focused on the items that participants selected as “hesitating most 

about” and found that the feedback condition had an impact on the number of times a 

participant selected an item that they initially answered incorrectly, F(2,225) = 13.08 , p < 

.001, η2 = .104 (see Table 2.1). The results show that this number was higher in both 

feedback conditions than in the no feedback condition (Mno feedback = 1.96 vs. Mgeneric = 2.51, 

p < .001; Mno feedback = 1.96 vs. Mdetailed= 2.57, p < .001; both feedback conditions did not 
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differ, p = .65). This result is in line with our hypothesized mechanism: self-serving 

participants should be more likely to indicate that they were hesitating about answers that 

turned out to be incorrect than on answers that turned out to be correct. But participants 

can only do this when they have information about which questions they answered 

incorrectly, and therefore this number is higher in the feedback conditions than in the no 

feedback condition.  

The next analysis followed a similar reasoning but goes one step further: for this we 

inspected which specific answer options participants selected as hesitating most about. We 

found that the feedback condition had an impact on the number of times participants 

indicated that they had originally hesitated about the correct answer option, F(2,225) = 

42.81 , p < .001, η2 = .28. This number was higher in the detailed feedback condition than 

in both other conditions (Mdetailed  = 2.15 vs. Mgeneric = 1.17, p < .001; Mdetailed = 2.15 vs. 

Mno feedback = 0.95, p < .001; no difference between generic feedback and no feedback, p = 

.10). This result is again in line with our hypothesized mechanism: self-serving participants 

should be more likely to indicate that they were hesitating between their own (incorrect) 

answer and the correct answer, than between their own (incorrect) answer and another 

incorrect answer. But again, participants can only do this when they receive information 

about which questions they answered correctly, which is true in the detailed feedback 

condition, but not in the generic feedback condition. 

In a subsequent analysis, we examined whether these (objective) measures of self-

serving processing mediated the effect of feedback on participants’ subjective performance 

assessments, (as measured by their future performance predictions). To this extent, we 

calculated an ‘inflated performance score’ that added any correct answer that participants 

indicated to hesitate about (measured after the test) to their actual performance score. In 

line with the analyses mentioned in the paragraph above, we found a main effect of 
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condition on these inflated scores, with the (self-serving) inflation being strongest in the 

detailed feedback condition, F(2,225) = 8.83, p < .001, η2 = .073. This number was higher 

in the detailed feedback condition than in both other conditions (Mdetailed  = 6.49 vs. Mgeneric 

= 5.75, p = .003; Mdetailed = 6.49 vs. Mno feedback = 5.48, p < .001; no difference between 

generic feedback and no feedback, p = .286). A mediation analysis using Model 4 in the 

PROCESS SPSS macro (Hayes, 2013) indicated that this inflated performance score 

mediates the effect of feedback on predicted future performance: we found a significant 

indirect effect of feedback on predictions through the inflated performance score, b = 

0.3049, 95% CI [0.1622, 0.4788] (See figure 2.1). This provides further support for the 

idea that additional feedback is used in a self-serving manner, and leads to an upward bias 

in people’s predictions of their future performance. 

 

Figure 2.1 Inflated Performance Score mediates the effect of Information on Predictions in 

Experiment 1 (N = 228) 

 

 

 

 

 

 

 

 

An exploratory analysis further highlights that the effect of detailed outcome 

feedback on performance predictions depends on how important people considered it to 

perform well in the test, F(2,222) = 2.73, p = .067, η2 = .024. A spotlight analysis indicates 

that performance information increases performance predictions (b = 0.53, SE = 0.18, 

t(228) = 2.97, p = .003) for participants who find it important to perform well in the mental 

Performance 

Feedback 

Inflated Performance 
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Future Performance  

Prediction 

Direct effect, b = -0.03, p = .76 

Indirect effect, b = 0.03, 95% CI [0.1622, 0.4788] 

b = 0.50, p < .001 b = 0.61, p < .001 
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acuity test (defined as 1 SD above the mean), but not for participants who did not find this 

important (1 SD below the mean) (b = 0.03, SE = 0.17, t(228) = 0.20, p = .84). However, 

this measurement of performance motivation did not moderate the actual performance in 

the test. The results did not change when including mood and confidence in the prediction 

as a covariate in our main analysis. No other effects turned out to be significant. 

 

 Discussion 

The findings of Experiment 1 provide first support for the idea that people use detailed 

objective diagnostic outcome feedback in a self-serving way to inflate their self-

assessment. They also provide insight into the underlying mechanism of the self-serving 

processing of the available feedback. When more detailed objective information is 

available, people seem to use it in a self-serving way, as reflected by their self-reported 

“hesitation” between selecting their own (wrong) answers and the correct answers. This 

selective processing of information seems to lead participants to make more favorable 

subjective predictions of their future performance. We obtained some additional evidence 

for motivated use of information in an exploratory moderation analysis, which suggests 

that this effect is especially pronounced for those people who find the test more important.  

Whereas our procedure has high ecological validity (given that many schools make 

use of multiple-choice tests and provide full disclosure afterward), it should be noted that 

not all types of ‘extra’ or ‘detailed’ information enable the opportunity to distort subject’s 

self-assessments. For instance, the generic information condition in our first study provides 

more feedback, but does not enable self-serving processes which may distort self-

perceptions. The same may be true for other types of additional feedback, which suggests 

that this effect may not occur in all settings where detailed feedback is provided. We do 
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recommend however, to carefully consider opportunities for self-serving processing of 

feedback, and will return to this subject in our general discussion.  

 

2.4.  Experiment 2 

To generalize our results, our second experiment examines the self-serving processing of 

feedback in a different (online) setting, with a different form of feedback. To introduce this 

setting, we ask you to imagine a test that assesses your problem-solving skills. Such tests 

generally measure performance on multiple dimensions, but (may) provide feedback at 

very different levels. In its most basic form, feedback consists of an overall problem-

solving skill score, while more detailed feedback provides performance scores on each of 

the individual dimensions. For this experiment, we chose the setting of a visual perception 

task as part of a job assessment. We selected this task because it is part of the general 

repertoire of tests that are performed during assessments, but specifically because 

participants have little possibility to estimate how well they do on such tests, allowing us to 

credibly manipulate outcome feedback. 

As in Experiment 1, participants were assigned to either a “detailed” or a “generic” 

feedback condition. We carefully constructed this feedback in such a way that the detailed 

feedback is actually slightly less positive than the generic feedback (see Appendix 2.3). 

After exposing participants to the feedback, we asked them to assess the extent to which 

they saw themselves as skilled in this visual perception task. We examined our thesis of 

self-serving processing of feedback, by examining participants’ use of the negative 

information provided by the detailed feedback when they assessed the performance of 

themselves or when they assessed the performance of others. A pretest showing subjects 

either the generic or detailed feedback and measuring the valence of the feedback (on a 

slider measure from very negative = 0 to very positive = 100) indeed confirmed that 
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participants rated the feedback as more positive in the generic than in the detailed feedback 

condition (Mgeneric = 59.90, SD = 12.28 versus Mdetailed = 53.34, SD = 15.07; t(101) = 2.41, 

p = .018, Cohen's d = .48)1.  

In general, if detailed feedback increases diagnosticity, and participants prefer to 

receive such feedback, people should have lower performance assessments when the 

detailed feedback provides slightly negative additional information. But this should not 

occur for people process such feedback in a self-serving manner: in this case, they will be 

less inclined to use the additional information in their assessments of their own 

performance than in their assessment of the performance of others. 

As in Experiment 1, we conducted a small pilot study to test whether people desire 

more detailed feedback in the specific setting of this experiment. Thirty student 

participants were asked to imagine taking part in a visual perception test as part of a job 

assessment. Their feedback on this test could be provided at different levels of detail: (a) a 

general performance score indicating their overall performance in the test, or (b) the same 

score, supplemented with scores on each of the separate dimensions assessed in the test 

(see Appendix 2.3). Subsequently, participants were asked to choose which version of the 

outcome feedback they prefer, in order to have a better understanding of their skills. The 

results showed that 29 out of 30 participants preferred the more detailed feedback (option 

b). An additional manipulation check confirmed that participants rated the feedback as 

more detailed in option b than in option a (Moption B = 55.40, SD = 27.00 versus Moption A = 

27.87, SD = 23.11; t(29) = 5.87, p < .001).  

 

 

 
1 Sample size was determined by the availability of subjects in the lab session this study was part of. Overall, 

107 subjects participated and 4 were excluded since they indicated that they did not understand the question 

(Mage = 19.98 years, SD = 1.66;  22.3% female).  
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 Method 

As in Experiment 1, we ran the experiment for one week in the university lab for one week 

aiming for a as large as possible sample. This resulted in a sample size of 152 students 

(Mage = 22.24 years, SD = 2.10; 49% female), who participated in return for partial course 

credit and were randomly assigned to a 2 (Perspective: self vs. other)   2 (Information in 

outcome feedback: generic vs. more detailed) between-subjects design. They first read a 

cover story that the study was testing a new image recognition test that the school may 

want to use as a test to predict student study success. Participants were told they 

participated in a visual perception test, for which they had to categorize 20 blurry images 

in one of four categories (Human, Animal, Plant, Object) by pressing a dedicated keyboard 

key. In the self-condition, participants were told that they will receive performance 

information about their own performance, whereas in the other-condition, they were told 

that the performance information is about another person’s performance on this task. After 

that, they saw either generic or detailed outcome feedback. In both feedback conditions, 

participants received the message that the performance was assessed based on speed and 

accuracy of the image categorization, where the overall result is a combined value of the 

performance in each of the four categories (to make the real performance untransparent for 

participants). In the generic outcome feedback condition participants received their overall 

performance score (3 out of 5) as indicated on a 5-point graph, where 3 points were 

colored (see Appendix 2.3 for illustrations). In the detailed outcome feedback condition, 

participants received the same information as in the generic outcome feedback condition, 

and in addition to that they saw four additional 5-point graphs representing each one of the 

four categories below the graph with the overall performance score: two bars showing a 

score of 1 out of 5 (colored in red), one bar showing a score of 4 out of 5, and one bar 

showing a score of 5 out of 5 (both colored in green). Then participants rated visual 
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perception skills (depending on condition of oneself or for the other) on a slider from -100 

(very bad) to +100 (very good). At the end, we also measured participant’s confidence in 

their rating on a slider from 0 (not at all) to 100 (very much) and asked participants before 

the start how important they found it to perform well in the test as well as after the test how 

suitable they thought this type of test is to assess visual perception skills. 

 

 Results and discussion 

We conducted a 2 (Perspective: self versus other)   2 (Information in outcome feedback) 

between subjects ANOVA with visual perception skills rating as a dependent measure. A 

significant main effect of information emerged (F(1,148) = 4.85, p = .029, η2 = .032), 

which was qualified by the interaction between the perspective one took (self vs other) and 

information (F(1,148) = 7.79, p = .006, η2 = .05; see figure 2.2).  

 

Figure 2.2 Average skill ratings (on a scale from -100 to +100) for the four conditions of 

Experiment 2 (N = 152) 
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Note: Skill rating was measured on a scale from -100 to +100. The printed figure 

represents only the spectrum of respondents answers, i.e. only positive values. 

 

In line with our pretest results (i.e., that the feedback is slightly more negative in 

the detailed than the generic feedback condition), visual perception skills of the other 

person were rated lower in the detailed feedback condition (M = 11.40, SD = 39.27) than in 

the generic feedback condition (M = 38.79, SD = 18.38; F(1,148) = 12.47, p = .001, η2 = 

.078). However, in line with our reasoning, this difference did not occur when participants 

were asked to evaluate their own performance (Mdetailed = 32.08, SD = 35.78 vs Mgeneric = 

28.84, SD = 37.62; F(1,148) = 0.174, p = .68, η2 = .001). Thus, whereas people incorporate 

the extra information provided in the detailed feedback when they assessed the 

performance of others, they ignore the exact same information when they assess their own 

performance. Exploratory analyses including confidence, importance, and suitability of the 

test ratings (measures collected at the end, see Method) did not produce any significant 

moderation effect (all Fs < 2.64, ps > .106), nor did it change the pattern of results 

described above. 

Summarized, in line with our expectations, we find that participants chose to ignore 

additional feedback when it turns out to be negative for one’s self-assessment. Importantly, 

participants do use such information when evaluating someone else and as such reflects the 

double standards people apply when processing outcome feedback.  

 

2.5.  General discussion 

Modern technology allows for detailed objective outcome feedback more than ever before, 

and this in a multitude of domains. This information is supposed to help people to form an 

accurate self-assessment, based on which they can make changes to become happier and 
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healthier (Etkin, 2016). Indeed, our two pretests confirmed that people in two different 

assessment environments prefer detailed feedback on their performance over more generic 

feedback, because it allows them to obtain better insights in their own performance and 

skills.  

The present research questions whether the provision of detailed feedback indeed 

improves people’s self-assessments. Based on motivated information processing literature, 

we argue that more detailed information may be used in a self-serving way, resulting in 

inflated self-assessments. In two experiments, we show two different mechanisms for this, 

and demonstrate that people self-servingly choose to either use (Experiment 1) or ignore 

(Experiment 2) more detailed feedback when this helps them arrive at more favorable 

assessments of their own performance. These findings indicate that there may be important 

limitations to the usefulness of  providing more detailed feedback, even when this feedback 

is diagnostic and objective.  

Our findings contribute to several streams of literature. First, we add to the 

literature on feedback, which has typically been focused on the effects of feedback on 

learning and future performance. The results of the studies we present show that people use 

more detailed feedback in a self-serving manner, even when the information itself is 

objective, such as the correct scores on a test. This finding extends the work by Lam and 

colleagues (2011) who showed the potential negative consequences of increasing the 

frequency of feedback. Our study generalizes this finding by showing such effects for the 

amount of objective and diagnostic information provided by the feedback. In addition, we 

theoretically and empirically relate this negative effect to self-serving processing 

mechanisms. 

Second, we add to the stream of research that challenges the knowledge deficit 

model (i.e., the notion that people can be educated to change their beliefs and attitudes 
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when provided with objective information on the problem at hand). Whereas typical 

studies in this research stream focus on information that people typically do not want to 

read or listen to (e.g., about climate change), we show that people even use information in 

a self-serving way if they actually prefer to receive more information.  

Third, we find that people use feedback information to inflate their subjective 

assessment of how they actually performed, even when they cannot “forget” how they 

actually performed. Previous research on the hindsight bias indicated that people seem 

unable to remember their original knowledge state after they received feedback (Hasher, 

Attig, & Alba, 1981) and therefore believe in hindsight they ’knew it all along’(Fischhoff, 

1975, p. 279). However, our findings clearly indicate that motivated processing does not 

necessarily emerge in hindsight, but also takes place on the spot if sufficient information is 

available to discount the undesirable outcome for the self.   

Finally, we find that information backfire effects may occur even when people 

actually want to receive additional information. Thus, even though participants indicated 

that they would like to receive the additional information as a means to get more insights in 

their own performance, they actually use this information in a self-serving way, leading to 

positively biased self-assessments.  

 

  Implications and future research 

We believe that these findings are practically relevant given the multitude of settings in 

which outcome feedback is provided (e.g., education, workplaces, etc.). As technology is 

increasingly able to fulfil people’s desire for detailed feedback in many different domains 

of performance, we receive more detailed and objective feedback than ever before. An 

implicit assumption behind this phenomenon is that such feedback helps us to assess pour 

performance and improve ourselves in the future. Indeed, a huge literature concerning the 
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effect of more elaborate feedback found that it improves people’s learning. The results 

ironically show that such feedback may be counterproductive if the goal is not learning 

(i.e., correcting a specific error) but to assess one’s own ability, by producing an upward 

bias in our assessments of our own skills and future performance.  

The exploratory analysis in the first experiment suggests that motivated processing 

is especially pronounced for people that strive for a good performance and this finding 

opens up interesting avenues for further research. Often people are inclined to request more 

feedback when the task they perform is more important to them. For instance, students who 

are highly motivated to perform well on an exam are not only especially likely to request 

more feedback on formative tests but may also be more inclined to make use of this 

detailed feedback in a self-serving way. Although these expectations await further testing 

in field settings, it seems important to be aware of the potentially biasing effects of 

providing detailed feedback in formative testing, especially for students who are highly 

motivated. An interesting avenue in such research would be to see whether the additional 

motivational drive to perform well (which should translate into a higher level of effort in 

preparing for an exam) can be cancelled out by the more biased assessment of one’s 

performance (which signals a lower need for additional effort in preparing for an exam). 

Further, while it is important to remain cautious in the interpretation of our 

findings, we want to point out the possible implications for outcome feedback in other 

domains. Nowadays almost every smartphone provides quantified performance 

information about daily activities and behavior (e.g., iPhone counting steps, tracking your 

sleep, provide feedback about your screen-on time). Just like in our experiments, this 

information is objective, diagnostic, but quite often also very detailed. Typically, such 

information is intended to support the user to become more fit or healthy (cf., Patel, Asch, 

&Volpp, 2015). However, if the information in such feedback is used in a self-serving 
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way, it may not only distort self-perceptions but even backfire and hinder the desired 

behavior change. Future research should examine the extent to which our findings apply to 

these domains.  

Finally, while the study results suggest that more information may backfire in a 

performance context (at least with regard to self-assessments), a potentially interesting 

avenue for further research may be to investigate if the provision of more information does 

also backfire in other contexts where people are motivated to confirm their original beliefs. 

For instance, while policy makers in the Covid-19 pandemic were very much focused on 

providing as much detailed information as possible to convince people to adhere to the 

rules and get vaccinated, the mechanism of motivated information processing - as 

illustrated in the current study - suggest that this information may be used in a self-serving 

way and thereby used as justification for not following Covid rules or the decision not to 

vaccinate. 

 

 Conclusion  

Although people prefer to receive more detailed objective information in outcome 

feedback to better understand their performance, we find that self-serving goals seem to 

prevail over rational (accuracy-related) goals when people use such information. This 

seems to limit the value of the additional information that is provided in detailed outcome 

feedback. Teachers, trainers, (HR) managers and other people who provide feedback 

should be aware of these self-serving processes and be cautious in providing detailed 

feedback. Designers of tools and software that provides outcome feedback may use these 

insights to develop measures that counter the self-serving use of detailed feedback, by 

facilitating the use of objective anchors and comparisons. They should be aware, however, 

that self-serving processing is a very potent and flexible psychological mechanism that 
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may prove to be difficult to beat (especially when providers and designers of feedback 

systems are too positive in their ability to do so).  
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Chapter III. Speciesism in Art: Why Humans feel more Awe for Human 

than AI Art 

For many people, going to a museum to see beautiful paintings or visiting a concert hall to 

listen to touching music is a special thing, as it often elicits the experience of positive 

arousal and a feeling “in the upper reaches of pleasure” (p. 297, Keltner & Haidt, 2003): 

awe. We will focus on awe in this research in a broad sense, thereby describing people’s 

experience of artistic evaluations, including feelings of wonder, sublime, and 

impressiveness. Indeed, it has been claimed that the appreciation and value of art is related 

to those aspects (Fingerhut & Prinz, 2018). But what if the artwork you enjoy is invented 

by an artificial intelligence system? Would you still feel so much impressed as you would 

feel by human art?  

Artificial intelligence systems (hereafter called ‘AI agents’) have evolved into 

almost every domain of human life, they are omnipresent in today’s society. For instance, 

AI agents are able to diagnose psychological and medical diseases as well as understand 

and process natural language or human emotions, thereby often outperforming human 

experts (Grove et al., 2000; Castelo, Bos & Lehmann, 2019). Some say we are living in the 

‘age of AI’ (Iansiti & Lakhani, 2020) or the 4th industrial revolution (Schwab, 2017), given 

the huge potential of AI agents and their impact on consumers and businesses. At least, 

businesses expect that AI agents will become the most influential innovation, with a 

predicted growth up to 188 billion USD in the next 5 years (Tractica, 2019) and are 

innovating at a pace never observed before (Tang, Li, Ding, Song, & Bu, 2020). AI is also 

becoming ever more relevant for policy makers, researchers, educators and consumers who 

are experiencing a continuing and increasing adoption of AI in their lives (Letheren, 

Russell-Bennett, & Whittaker, 2020). 
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AI agents are not only involved in purely analytical tasks like driving cars 

(Chafkin, 2016), translating languages (Hao, 2020), or diagnosing diseases such as 

COVID-19 (Mei et al., 2020), but also in domains that were previously exclusive to 

humans: for instance, sensing emotions in facial expressions or voice (Kodra, Senechal, 

McDuff, & El Kaliouby, 2013). Probably most impressive, AI agents can express artistic 

creativity (Samuel, 2019) and produce pieces of artwork beyond purely emulating already 

existing art (e.g. Arriagada, 2020; Carnovalini & Rodà, 2020; Colton & Wiggins, 2012; 

Jordanous, 2012; Toivanen et al. 2019). For instance, an AI agent created a painting that 

looks like a masterpiece by Rembrandt by independently learning all about Rembrandt’s 

style and practice (Iansiti & Lakhani, 2020); another AI agent created its own style 

(Schwab, 2019) and its work was sold for 423.500 dollars at an art auction (BBC, 2018). In 

2018, the first video game was launched with the main music theme composed by the AI 

agent AIVA (Silicon Luxembourg, 2018), which symphonies are also played by orchestras 

(AIVA, 2020). AI agents have written poetry (Gibbs, 2016) and designed cities and houses 

(Chaillou, 2020). These creations of art are often indistinguishable from human-made 

objects, and people assign high artistic value to them (Elgammal, Liu, Elhoseiny, & 

Mazzone, 2017). Situations where people cannot differentiate between a human and AI 

creator are similar to the Turing test, that states that as long as a human judge can 

differentiate whether they are interacting with a machine or a human, machines have not 

fully reached human like potential (Turing, 1950). However, once a consumer can no 

longer distinguish between an AI and a human invented product, the capabilities of AI are 

said to be on the same level as those of humans (Schmitt, 2020). So far, consumer research 

provides little insights in the way people react to creative products created by technologies 

like robots or AI (see. Granulo, Fuchs, & Puntoni, 2019 for an exception). 
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This is notable as creativity and the production of artwork is often seen as a 

uniquely human capability (e.g. Chamberlain, Mullin, Scheerlinck, & Wagemans, 2018; 

DeFelipe, 2011). Much research on AI is concerned with the effects that AI innovations 

have on humanity in terms of takeover of certain tasks, for instance the potential job loss in 

the service industry resulting from intelligent machines (Huang & Rust, 2018) or even the 

extinction of humankind (Cellan-Jones, 2014). Given that creativity is so important to 

humans, it raises the question how consumers react towards creative products created by 

non-humans. Consider the consumption of artwork, like paintings and music, which often 

elicits the experience of awe (Shiota, Keltner, & Mossman, 2007) and wonder (Fingerhut 

& Prinz, 2018). Those emotions are central to the appreciation of art. However, to what 

extent do consumers feel awe for AI developed art? In this paper, we argue and show that 

consumers feel less awe for an art product when created by AI compared to a human. 

Further, we provide evidence that this effect is driven by consumers’ incapability to see AI 

developed art as an outcome of a truly creative process, as this is considered to be an 

exclusive human characteristic. Lastly, we will show that those effects also spillover to 

consumers’ likelihood to buy the artwork. 

We thereby make two main contributions. First, we study hedonic products created by 

AI agents, like artwork, extending the literature on consumer’s perception of AI, which so 

far mostly investigated utilitarian AI products that are aimed to make accurate predictions, 

optimizations, or analyses. In this research however, consumers’ reactions towards a piece 

of art created by AI compared to a piece of art created by a human in terms of the affective 

responses are compared. Second, we contribute to the literature on awe and people’s 

perception of artwork by highlighting that consumer’s awe for art made by AI is driven by 

the extent to which a consumer perceives creativity as a uniquely human characteristic. 

More specifically, as we will outline below, we argue that consumers are motivated to 
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arrive at the conclusion that AI produced creations are not as creative as human creations, 

which in turn leads to a decreased experience of awe.  

 

3.1.  Appreciation for AI developed products  

While AI agents are already used in many domains and researchers are documenting 

instances where consumers appreciate AI agents (see e.g. Logg, Minson, & Moore, 2018), 

there is a notable stream of literature documenting people’s aversions when interacting 

with AI agents (see e.g. algorithm aversion; Dietvorst, Simmons, & Massey 2015). For 

instance, it has been shown that humans do not trust algorithmic advice for moral 

decisions, e.g. in domains like self-driving cars or medicine (Bigman & Gray, 2018), or 

that AI agents are trusted less when they perform subjective tasks like predicting the 

funniness of a joke or hiring employees (Castelo et al., 2019). Similarly, consumers 

devalue medical care from AI agents because they worry that the AI will not consider their 

individual circumstances like unique symptoms or distinct bodily characteristics (Longoni, 

Bonezzi, & Morewedge, 2019). When forecasting stock prices, people rely less on the 

advice of an AI agent than on a human, as it is easier to blame other humans in case failure 

(Önkal, Goodwin, Thomson, Gönül, & Pollock, 2009). People also don’t like AI agent to 

be similar to humans, be it in terms of physical appearance or cognitive abilities, since it 

may be seen as a threat to human distinctiveness, i.e. the idea that humans are unique from 

other species (e.g., Eyssel & Kuchenbrandt, 2012; Ferrari, Paladino, & Jetten, 2016; 

Złotowski, Yogeeswaran, & Bartneck, 2017). As a consequence, people do not fully trust 

AI agents (Mathur & Reichling, 2016). Most research so far looked at AI agents being 

used for analytical tasks, like solving optimization problems or diagnostics tasks. As such, 

the focus typically is on utilitarian outcomes (e.g. an algorithm providing medical or 



 

 

   43 

financial advice), and consumers trust in or reliance on the AI agents work. We however 

look at peoples evaluation of AI produced hedonic products - in particular: artwork.  

Today’s AI capabilities to produce art are not only noteworthy because of the 

technological abilities, but even more so from a psychological perceptive: People often see 

creativity as a uniquely human characteristic (e.g. Chamberlain et al., 2018) and therefore 

as central to their identity as human beings. When consuming art, people often experience 

a sense of greatness and amazement (Keltner & Haidt, 2003). Consider, for instance, 

listening to a symphony from Bach or Mozart. The full pallet of sounds and emotions often 

lead you to admire the music, feel moved, and maybe even experience a sense of seeing 

yourself as small when facing it. This arises the question how do consumers react to art 

from AI agents (being indistinguishable from human work), while at the same time seeing 

creativity and therefore the production of artwork as uniquely human: Do consumers 

experience similar feelings when they know that the artwork is created by AI instead of a 

human? As we will outline below, there are arguments suggesting that consumers have a 

fundamental bias against AI created art, because it activates categorical comparisons of 

humans and machines, which results in speciesism: a “pervasive bias to treat the human 

species preferentially over other species” (Schmitt, 2020, p. 6). When AI evolves into 

domains that are considered typically human, people can experience a challenge to their 

human uniqueness. For instance, when AI agents look similar to humans (e.g. 

anthropomorphic robots), they raise concerns about human distinctiveness (Ferrari, 

Paladino, & Jetten, 2016; Złotowski, Yogeeswaran, & Bartneck, 2017). Similarly, when 

they are able to perform mental tasks like playing chess, people experience threats to 

human distinctiveness as it is believed that this ability is uniquely human (Yogeeswaran et 

al., 2016). These threats arise because humankind considers themself as unique and distinct 

(Cha et al., 2020). However, once an AI passes the Turing test (i.e. once a human cannot 
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longer distinguish between an AI and human invented artwork), capabilities like creativity 

or conciseness can no longer be seen exclusive to humans (Schmitt, 2020). 

 

3.2.  Creativity, awe, and AI 

Creativity is central in art and is defined as the creation of something new and useful to the 

consumer (e.g. Burroughs, Moreau & Mich, 2008), which includes also the development of 

novel products and ideas. Although the general definition does not refer to a specific 

species, this skill is typically considered to be one of the traits that define us as humans 

(e.g. Arriagada, 2020; Chamberlain et al., 2018; DeFelipe, 2011; Hennessey & Amabile, 

2010; Hertzmann, 2018). Given the importance of human distinctiveness and speciesism 

(Eyssel & Kuchenbrandt, 2012; Schmitt, 2020), consumers may be reluctant to accept that 

AI developed art is actually an expression of creativity since this would lead to the 

conclusion that creativity is not uniquely human. Thus, people use this rational as a 

defensive mechanism. We build this reasoning on research demonstrating that people are 

motivated to arrive at desirable conclusions about themselves and their world-views 

(Kunda, 1990). That is, people are motivated to bend reality to make it fit with their 

desired conclusion (e.g. Dawson, Gilovich, & Regan, 2002; Epley & Gilovich, 2016; Hart 

& Nisbet, 2012). Therefore, we claim that consumers will discount the creativeness of 

artwork developed by AI to arrive at the conclusion that AI art is of less quality than 

human art. That is, they will perceive exactly the same artwork (be it a painting, a music 

piece, etc.) as less creative when it was developed by AI compared to a human artist. We 

further predict that this depreciation of creativeness of the artwork will translate to 

decreased feelings of awe, compared to human art. As an outcome of this process, 

consumers would not be challenged by AI in their distinctness as humans. A consequence 

of this defense mechanism would be the overall experience of art. Artwork often elicits 
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many emotions in people, and the most prominent of them is the experience of awe 

(Shiota, Thrash, Danvers, & Dombrowski, 2007).  

On the one hand one could argue there should be no difference in the experience of 

awe for art that was created by a human or an AI agent. After all, the painting or piece of 

music has exactly the same objective aesthetic value and can in both cases be considered 

creative (see the definition above). On the other hand, consumers may be unwilling to 

accept that an artwork produced by AI instead of a human is an expression of creativity, 

which may impact the overall experience of the artwork in terms of awe. Summarizing, we 

posit that consumers in general experience less awe when consuming artwork produced by 

AI (vs. human) since they do not see AI developed art as an outcome of a truly creative 

process. Formally this leads to the following hypotheses:  

 

H1. Consumers experience more awe for human art than AI developed art. 

H2. Consumers feel more awe for human art than AI developed art because they perceive 

AI created art as less creative than human created art. 

 

We have argued that people are motivated to not accept the capability of AI to 

produce art and as such devalue the creativity of such AI developed products. The above 

discussed mechanism can be viewed as a general tendency all consumers have and is in 

line with the idea of speciesism (Schmitt, 2020). Next to this general belief, we posit that 

there may be some people who value creativity as more uniquely human than others. Thus, 

if our general reasoning above holds, consumers who belief that creativity is a uniquely 

human capability more than others, would favor the human created artwork more. On the 

contrary, consumers that do not value creativity as a uniquely human capability would be 

more indifferent between human and AI created artwork. Thereby, in our third hypothesis, 
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we predict that the effect is attenuated for people that do not value creativity as a uniquely 

human capability. If this proposition holds, we would expect that the more people agree 

that creativity is a uniquely human capability, the stronger the difference in awe people 

experience for AI developed art compared to human art. Therefore, the extent to which 

people agree that creativity is a uniquely human capability should influence the experience 

of awe. 

 

H3. The more people view creativity as a uniquely human capability, the more awe they 

will experience when it is produced by a human compared to an AI agent. 

 

Lastly, we posit that the mechanisms discussed so far does not only impact peoples 

consumption of art in terms of perception, but also have downstream consequences in 

economic terms. Thereby, as the experience of awe is an important aspect in the 

consumption of creative products, it is likely that the bias against AI would spillover to 

peoples decision-making when thinking of buying a piece of art. Therefore, our final 

hypothesis is: 

 

 H4. Consumers are less likely to buy AI developed art than human art because they 

perceive AI created art as less creative than human created art and feel less awe for it. 

 

 

3.3.  Overview of studies 

In four studies, we tested the proposition that people experience more awe for human than 

AI art, as they devalue the creativity of AI developed art compared to human art. In all of 

our studies, participants were shown a piece of AI developed vs. human art and were asked 
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for which of the 2 pieces they experienced more awe. The first two studies focused on the 

main effect on awe and the mediating role of perceived creativity, whereas in the third 

study we tested the moderating role of the belief that creativity is a uniquely human 

capability. Study 1 and Study 2 were similar in their design and measures, but we used two 

different artworks (i.e. a piece of music and a painting) as the stimuli. The third study used 

a similar design and additionally tested the proposed interaction of the main effect with the 

extent to which individuals view creativity as a uniquely human capability. Lastly, study 4 

replicated the effects and examined downstream consequences on purchase intention. 

 

 Study 1 

Study 1 was designed to test whether people are biased in favor of human art in their 

experience of awe, irrespective of the art itself (hypothesis 1) and that perceived creativity 

statistically mediates this effect (hypothesis 2). Therefore, participants listened to two 

songs and we manipulated the identity of the creators. While both pieces of music were 

created by the same AI we told participants that one piece of music was created by a 

human artist and the other one by an AI artist. Thereafter we asked for which piece they 

experienced more awe to test our first hypothesis. Further, we also measured perceived 

creativity to test the proposed mechanism (hypothesis 2). 

 

3.3.1.1. Method 

Two-hundred-six students from a large Dutch university (Mage = 20.36; 30.6% women) 

participated in exchange for partial course credits in a lab experiment. Participants were 

told that the objective of the study was to evaluate music, for which they will listen to two 

instrumental songs and evaluate them. Subjects were informed that one song was from a 

human artist and the other song from an AI artist. As an explanation, we added that “AI 
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artists are artificial intelligence systems that are able to create music autonomously, 

meaning they come up with an idea for a song and compose it. No humans are involved in 

the creation of the song.” Participants listened to a short test audio with headphones, to 

make sure that the sound on their computer was working correctly and that they got used to 

listening to music in the study. After that, participants were presented with the study 

stimuli. We displayed on one screen the two songs next to each other, each with a mock-up 

album cover and a label that says either ‘HUMAN ARTIST’ or ‘AI ARTIST’, (see 

Appendix 3.1 for an illustration of the stimuli). The labels and position of each song (left 

vs. right) were counterbalanced between all subjects. To make sure that the participants 

listened to the songs carefully, we added a vocal number at the end of the song which they 

need to enter after listening. Both stimuli were in reality composed by an artificial 

intelligence system (AIVA, 2020).  

After listening to the stimuli, participants were asked to “evaluate the song on 

different aspects, based on the feelings they experienced when listening to the songs”. 

Thereby, we measured the dependent measure awe by the following three items: 

wonderful, magnificent, and gorgeous (Cronbach’s alpha = .75). Each item was measured 

with a slider with the two songs as endpoints of it (see Appendix 3.2 for an illustration). 

Participants were instructed to move the slider towards the song they believed to be more 

wonderful, more magnificent, and more gorgeous (each item was coded continuously from 

0 to 100, corresponding to the two endpoints, but subjects did not see any numerical 

indication on the slider). To illustrate this, we provided an example for participants: “if the 

dimension is ‘Vibrant’, move the slider towards the song that you evaluate as more 

vibrant”. On the next page, we assessed the mediator, perceived creativity of the song with 

two items: creative and original (Cronbach’s alpha=.78) using the same slider-scale.  
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If our prediction holds that participants are biased in favor of the human, we would find 

that subjects evaluate the songs more to the left (i.e. below 50) when the left song was 

labeled as being from the human artist, and more to the right (i.e. above 50) when the right 

song was labeled as being from the human artist. Note that the two stimuli were labeled 

“Human Artist” and “AI Artist” in a random order, so a deviation in favor the human 

would be independent of the actual song being played. We will use this setup in all of our 

studies to control for any intrinsic qualities of the stimuli. Additionally, we kept the main 

dependent measure (awe) constant over all studies. 

 

3.3.1.2. Results 

In line with hypothesis 1, we found that people experience more awe when a song is 

framed as being from a human artist than from AI. Participants deviated to the left when 

the human artist was on the left (M = 44.97; SD = 23.61) and to the right when the human 

artist was on the right (M =54.24; SD = 20.22), F(1,204) = 9.161, p = 0.003, ηp
2 = .043.  

We also examined the proposed underlying mechanism and found the same deviation in 

favor of the human artist for creativity: participants deviated to the left song when the 

human was on the left (M = 40.40; SD = 24.00) and deviated to the right song when the 

human artist was on the right (M = 56.94; SD = 20.60), F(1,204) = 28.18, p < 0.001, ηp
2 = 

.121. A mediation analysis (PROCESS Model 4; Hayes, 2017) supported the proposed 

underlying mechanism (hypothesis 2): the bias in creativity judgment in favor of the 

human fully mediated the effect of the artist’s identity on awe (significant indirect effect b 

= .2432, t(203) = 3.64, p = .0003, [95%CI 1.2964 to 7.4666], with an insignificant direct 

effect). 
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3.3.1.3. Discussion 

The first experiment provides support for the prediction that people are biased against AI 

art and in favor of the human artist. Even more interestingly, we provide evidence that this 

effect is driven by differences in creativity. When comparing the two songs, people 

experience more awe for the human artist’s work, which was driven by the subject’s 

creativity evaluations that are biased in favor of the human artist and against the AI. Since 

the songs we displayed were counterbalanced between the human and AI artist condition, 

if people would purely evaluate the songs as we instructed them, we should not find any 

difference between them. Thus, finding a difference provides additional support for our 

main proposition that purely disclosing the identity of the artist (Human vs. AI) leads 

people to discount the creativeness of the AI work.  

 

 Study 2 

Study 2 was similar to study 1, however it was designed to generalize the findings from 

study 1 by replicating the results using a different stimulus and a different sample of 

subjects (general public on Prolific Academic instead of university students in Study 1). 

Instead of music as an artform, this study used paintings. And whereas the music in study 1 

was originally composed by an AI system, the second study used paintings originally 

created by human painters. 

 

3.3.2.1. Method 

We invited 298 subjects (Mage = 35.07; 65.4% female) on prolific academic to participate 

in exchange for a small payment in the study. The study used exactly the same design, 

procedure, and measures as study 1. The only difference was that instead of listening to 
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two songs, participants saw two paintings and were asked to rate those on awe (Cronbach’s 

alpha = .76) and creativity (Cronbach’s alpha = .67). The paintings we selected were from 

human artists: Lonely Flower from Paul Klee and Upward from Wassily Kandinsky. 

 

3.3.2.2. Results 

In line with study 1, we found that people experienced more awe for the painting when it is 

framed as being from a human artist: Participants preferred the painting by the human as 

they deviated to the left when the human artist was on the left (M = 46.90, SD = 17.33) and 

to the right when the human artist was on the right (M = 51.65, SD = 17.85), F(1,296) = 

5.419, p = 0.021, ηp
2 = .018. 

Similarly, we found the same deviation in favor of the human artist for creativity: 

participants deviated to the left painting when the human was on the left (M = 41.83, SD = 

22.24) and deviated to the right painting when the human artist was on the right condition 

(M = 55.92, SD = 18.72), F(1,296) = 34.994, p < 0.001, ηp
2 = .106 and this fully mediated 

the effect of HUMAN vs. AI artist on awe (significant indirect effect b = .21, t(296) = 

.4.33, p < .0001, [95%CI 1.0803 to 5.1965], with an insignificant direct effect). 

 

3.3.2.3. Discussion 

The second experiment provides further support for the proposed bias in favor of the 

human artist and the underlying mechanisms that it is driven by a discounting of creativity 

in the AI artwork. By replicating the findings from the previous study, we generalize the 

effect from music to paintings. Remarkably, Study 1 used an art product that was actually 

created by AI (the AVIA music), whereas the second experiment used artwork actually 

created by human artists, which seems to make no difference for the results, speaking for 

the generalizability of the observed effects. 
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 Study 3 

The aim of the third study was to further explore the proposed mechanism by highlighting 

the role of people’s belief that creativity is a uniquely human capability. As outlined above, 

we predict that this belief will moderator the preference for human vs. AI art (as expressed 

in awe) by showing that people who view creativity as a uniquely human capability favor 

the human artwork more than others. This would be in line with the general reasoning that 

people are motivated to discount the creativity of AI developed artwork and consequently 

experience more awe for the human vs. the AI developed piece of art. Therefore, this study 

can provide insights by investigating conditions where the observed effects (i.e. consumers 

prefer human art) are blocked at certain levels of the moderator. 

 

3.3.3.1. Method 

Four-hundred-four subjects on Prolific Academic (Mage = 34.63; 52.6% women) 

participated in a short online experiment. The design was similar to Study 1 and 2, but we 

now added a measure to assess to what extent people see creativity as a uniquely human 

characteristic. We developed a 5-item scale (“Creativity is a uniquely human 

characteristic”, “Humans differentiate themselves from other species because of their 

ability to create”, “Creativity is the essence of being human”, “Creativity is at the core of 

being human”, “Only humans have the ability to be creative”) on which people indicated to 

what extent they agreed with each of the items on a 7-point Likert scale (1 = strongly 

disagree to 7 = strongly agree) to capture this laybelief. The five items loaded on one factor 

(explaining 59.12% of the total variance with factor loadings from .48 to .67) and the scale 

turned out to be internally consistent (Cronbach’s alpha = .82). The position of the 
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moderator was counter-balanced, either before or after the participants evaluated the 

pictures. 

To further generalize our findings, we included other paintings as stimuli: Whereas 

the pictures in Study 2 were both from human painters, Study 3 used two pictures made by 

an AI agent called AICAN (AICAN, 2020; see Appendix 3.3). As in the experiments 

above, subjects first saw both paintings, one of which was described as being created by a 

Human and the other one from an AI artist, and then rated which painting they experience 

more awe for (same items as before: Wonderful, Magnificent, Gorgeous; Cronbach’s alpha 

= .76). 

 

3.3.3.2. Results 

Like in the previous studies, we find a main effect of awe: consumers experience of awe 

for the picture on the right was higher when it was created by a human (M = 52.26, SD = 

19.44) compared to when it was created by the AI (M = 46.59, SD = 20.13), F(1,402) = 

8.31, p < 0.005, ηp
2 = .02. 

In line with hypothesis 3, the extent to which people see creativity as a uniquely 

human characteristic moderated the bias in favor of human artists, F(1, 400) = 4.39, p = 

.037, ηp
2 = .011. To get more insights into the interaction, we conducted a spotlight 

analysis. This analysis indicates that people who strongly believe that creativity is a 

uniquely human characteristic (defined as 1 SD above the mean, M = 5.50), are more 

biased in favor of the human artist (b = 9.87, SE = 2.78, t(404) = 3.56, p < .001), than 

participants who did not agree (1 SD below the mean, M = 3.12) (b = 1.61, SE = 2.78, 

t(404) = 0.58, p = .56). We further investigated the interaction with a floodlight analysis 

using the Johnson-Neyman technique (Spiller, Fitzsimons, Lynch Jr, & McClelland, 2013) 

to identify values of the moderator (i.e. believe that creativity is a uniquely human 
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characteristic) for which the interaction effect is statistically significant. According to this, 

the relationship was significant for people rating creativity as uniquely human above a 

value of 3.8, which is illustrated in figure 3.1. Hence, the results suggest that peoples bias 

against AI art is mainly driven by people who strongly believe that creativity is a uniquely 

human characteristic.  

 

Figure 3.1 Positive relationship between the extent someone views creativity as uniquely 

human and the awe for the human painting presented in a Johnson-Neyman plot 

 
 

 

3.3.3.3. Discussion 

In support of our third hypothesis, this study provides evidence that the extent people see 

creativity as a uniquely human capability moderates the bias in favor of human artists. 

People who believe that creativity is a uniquely human capability have a stronger bias in 
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favor of the human artwork compared with people that do not agree with them, who are 

indifferent between the human or AI artist. Thus, believing that creativity is not a uniquely 

human capability blocks the effect observed in the first two studies. Still, one might argue 

that the belief that creativity is a uniquely human capability is just a dimension of a general 

belief that humankind is superior. As we argued above, we posit that it however the 

specific believe in creativity that drives the effect, therefore we aim to address this 

alternative explanation in the last study. 

 

 Study 4 

With the last study, we tested whether the so far discussed effects also spillover to a 

potential downstream consequence and ask the question whether consumers are also more 

likely to purchase art created by humans than art created by AI. As outlined above, we 

posit that art consumption is partially driven by people’s appraisal of artwork, which we 

assessed with the concept of awe. As people experience less awe for AI created art, we 

predict that they are also less likely to buy it compared to human created art.  

Further, in the last study, we aimed to address alternative explanations. First, as the 

previous study shows that the effects are stronger for people that believe that creativity is a 

unique human capability, one might ask if it is this specific belief in creativity or the 

general tendency to see humankind as favorable. Thus, individual differences in the favor 

of humankind could explain the above shown differences, as if someone favors humans 

over other species, they would also feel more awe for human art (vs. AI art). We posit 

however that it is the specific belief in the uniquely human capability to be creative that 

leads to the bias. Second, another alternative explanation of the effects could be peoples 

need for uniqueness (NFU). It is generally assumed that some consumers have a desire to 

purchase unique products (Lynn & Snyder, 2002) and this tendency is often expressed by a 
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high need for uniqueness (Tian, Bearden, & Hunter, 2001). A consequence of this 

tendency would be that people prefer human art, as they might believe it is more unique, 

differentiated, and scarce than artwork created by a machine. 

Lasty, as we aimed to replicate all previous effects in this final study, we can test the 

full framework depicted in this paper in form of a serial mediation model from perceived 

creativity to awe and then to likelihood to buy. Thereby, we expected that an artwork 

labeled as made by AI is perceived as less creative, which in turn would lead to less 

experienced awe, and therefore people are less likely to buy it compared to the same art 

created by a human. 

 

3.3.4.1. Method 

Three-hundred-seventy-eight subjects on Prolific Academic (Mage = 38.01; 62.2% women) 

participated in a short online experiment. The design was similar to study 3, but with the 

main difference that we added likelihood to buy as the main dependent measure. Doing so, 

we used the stimuli of Granulo and colleagues’ (2021) study 3. Thus, participants were 

asked to imaging that they are working as a doctor and wanted to buy a “printed poster of a 

human skull to decorate your office (e.g. to improve the interior design of your room 

where you receive patients)”. On the next page, two drawings of a human skull were 

displayed next to each other, together with the information if the poster was designed by a 

human or a drawing robot (see Appendix 3.4). To exclude any effects of the position of the 

skull and human vs. robot, we randomized the position of posters and labels between 

subjects. Participants were asked which of the two posters they would be more likely to 

buy to decorate their office on a seven-point scale (1 = much more likely buy the printed 

poster on the left, 4 = indifferent, 7 = much more likely buy the printed poster on the right). 

On the next pages, we showed the posters again and measured awe (Wonderful, 
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Magnificent, Gorgeous, Awe-inspiring; Cronbach’s alpha = .91) and creativity (Creative, 

Original; Cronbach’s alpha = .88), both on a 7-point Likert scale. Thereafter, we asked the 

same questions as in study 3 to assess peoples belief that creativity is a uniquely human 

capability (Cronbach’s alpha = .76), before introducing the two additional measures to 

address the alternative explanations. To measure people’s tendency to (dis)favor 

humankind, we developed an 8-item misanthropy scale (“I find multiple reasons to be 

ashamed of the human race”, “Both history and current events show that human beings are 

actually horrible”, “Planet earth would be better off if humans would just disappear from 

it”, “Most people are essentially ill-natured”, “I have lost my faith in humans”, “Being part 

of the human race can be disgraceful”, “I am disappointed by humankind”, “I feel proud to 

be part of the human species”) on which people indicated to what extent they agreed with 

each of the items on a 7-point Likert scale (1 = strongly disagree to 7 = strongly agree). 

The eight items loaded on one factor (explaining 54.33% of the total variance) and the 

scale turned out to be internally consistent (Cronbach’s alpha = .88). This was followed by 

a 11-item need for uniqueness scale (1 = strongly disagree to 5 = strongly agree; α = 0.95; 

Tian & McKenzie, 2001). Both scales had an attention check item included (‘This item is 

to check if you read all statements. Please tick “Strongly disagree”’), which we used to 

exclude inattentive participants for the analysis. The order of the three moderators 

(creativity uniquely human, NFU, misanthropy) was randomized. 

 

3.3.4.2. Results 

Replicating previous results, we find the same pattern: Creativity ratings of the poster on 

the right were higher when it was painted by a human (M = 5.24, SD = 1.28) compared to 

when it was painted by the robot (M = 5.24, SD = 1.28), F(1,376) = 306.86, p < 0.001, ηp
2 

= .449. Similar, awe experienced for the poster on the right was higher when it was painted 
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by a human (M = 4.57, SD = 1.14) compared to when it was painted by the robot (M = 

3.49, SD = 1.31), F(1,376) = 72.22, p < 0.001, ηp
2 = .161. Also, in line with the previous 

study, the extent to which people see creativity as a uniquely human characteristic 

moderated the bias in favor of human artists, F(1, 374) = 11.02, p < 0.001, ηp
2 = .029. 

Further, we replicate the findings of the first two studies by showing that creativity ratings 

of the posters mediated the effect of HUMAN vs. ROBOT on awe (significant indirect 

effect b = .44, t(375) = 10.59, p < .0001, [95%CI .8246 to 1.3250], with an insignificant 

direct effect). 

More interestingly, and as precited by hypothesis 4, people have a higher likelihood 

to buy the poster on the right when it is the human painted poster (M = 4.84, SD = 2.15) 

compared to when it is painted by a drawing robot (M = 3.40, SD = 2.10), F(1,376) = 

43.41, p < 0.001, ηp
2 = .104. As in study 3, the belief that creativity is a uniquely human 

capability also moderated the likelihood to buy the poster (F(1,374) = 4.45, p = 0.036, ηp
2 

= .012), in such that the effects only hold for values above 2.68 of the moderator (Johnson-

Neyman procedure). Individual differences in need for uniqueness (p = .70) and 

misanthropy (p = .88) did not moderate the effect on likelihood of buying the poster. 

In addition, as we measured all focal variables of the previous studies also in this study, we 

tested a serial mediation model (PROCESS Model 6; Hayes, 2017). As presented in figure 

3.2, only the path through the two mediators can explain the effect, which suggest that 

when the poster was labeled as created by AI (vs. human created), it was perceived as less 

creative, which in turn induced less awe, and finally resulted in lower likelihood to buy it. 
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Figure 3.2 Creativity and awe mediate the effect of the creator on likelihood to buy 

 

Note: Coefficients significantly different from zero are indicated by asterisks (*p < .05). 

The total indirect effect was significant (1.45, p < .05). 

 

3.3.4.3. Discussion 

With this last study, we not only summarize all our studies, but also add an important 

consequence of our framework by showing that the so far discussed effects do have 

downstream consequences in terms of likelihood to buy a creative product. Thus, the 

likelihood to buy the poster is higher when it was created by a human compared to an AI 

agent and this effect is blocked for people that do not belief that creativity is a uniquely 

human capability. Further, we replicate the previous patterns with yet another stimuli and 

framing, contributing to the generalizability of our effects. The scenario and poster framing 

in this last study has probably even more real world application than our previous designs 

and is more applicable to a real-world purchasing situation. Interestingly, individual 

differences in the need for uniqueness or misanthropy did not moderate the likelihood to 

buy the poster, supporting our reasoning that the observed effects are not resulting from 

individual differences in the way people want to express themselves or the extent they 

(dis)favor humankind, but by the general belief that creativity is a very special aspect of 

being human. Lastly, with the serial mediation, we show that there is a statistical link 
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between all our focal variables that provide a causal explanation for the differences in 

likelihood to buy. 

 

3.4.  General discussion 

The ability to create artwork and be creative had long been seen as the last resort of what 

differentiates humans from machines. Now however, AI can create artwork in the same 

quality as humans, which led us to the question of whether people would still feel the same 

awe for art created by AI as they do for human art?  

We reasoned that humans are unwilling to accept that AI can be as creative as 

humans and thus experience less awe for artwork created by AI compared to artwork 

created by a human. We tested this framework in a series of four studies, where we kept 

the focal measure constant and participants rated in each study how much awe they 

experience for a piece of art created by AI compared to a piece of art created by a human. 

The first two studies were similar in their design, with one major difference: Whereas 

study 1 made use of music that was actually created by AI, study 2 used paintings from 

human artist as stimuli. Both studies showed that people are motivated to discount the 

creativeness of AI developed artwork and therefore rate the AI artwork as less creative 

compared to the human work, which drives the experience of awe in favor of the human 

artwork. This is consistent with our reasoning that people are motivated to come to the 

favorable conclusion that creativity is a uniquely human capability and will process 

information in line with their belief, resulting in more awe for human artwork. Study 3 

provides experimental evidence for our reasoning by highlighting the role of human 

uniqueness beliefs. In this study, we showed that the more people believe that creativity is 

uniquely human, the more they experience awe for the human vs. the AI developed piece 

of art, which we reason is due to higher discounting of the creativity of AI developed 
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artwork. Thus, we provided additional evidence by blocking the effect for people that do 

not view creativity as a unique human capability. Study 4 summarized the whole 

framework by replicating the previous results and shows an important downstream 

consequence of the discussed effects: people’s bias against AI artwork also effects their 

likelihood to buy. Thereby, art created by a human is preferred by consumers compared to 

a piece created by an AI, irrespectively of the artwork itself – a condition we observe in all 

our studies as we randomized the artworks between subjects. 

Overall, the results indicate that observed effects are irrespectively of the quality of 

the artwork itself, which we controlled for by randomizing the actual stimuli in our studies. 

Instead, the pure mention of the identity of the creator led to the effects. Further, the used 

method allows us to generalize the findings as we used different modalities (music, 

paintings) as stimuli. It was shown that music is in general more involving (Campos-Bueno 

et al., 2015) and therefore more likely to elicits emotions like awe. However, we also 

observe the same effects in another stimuli (i.e. paintings and poster), speaking for a 

universal underlying mechanism independent of the used stimuli. 

The findings provide empirical support for our reasoning that humans belief that 

they are unique in their ability to be creative, which is questioned by a piece of art created 

by AI. Thus, people are motivated to downplay the creativeness of the AI artwork, which 

drives the experience of awe. This suggests that the above discussed effects are not a direct 

response to AI itself, but a consequence of the human uniqueness concerns it triggers. 

Consuming a product that expresses creativity reminds humans about the unique capability 

to be creative they have compared to any other living being.  

The findings contribute to research on AI and consumers’ reaction towards AI 

products. Thereby, this research suggests that human uniqueness concerns might also play 

an important role in the experience of products created by AI and not only in its general 
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acceptance. Our findings connect thereby to work showing that as soon as products take 

over tasks that are linked to important parts of the user’s identity (e.g. an automated fishing 

rod for a fisherman), the products are not accepted anymore (Leung, Paolacci, & Puntoni, 

2018). 

Further, we contribute by highlighting the importance of creativity and people’s 

belief that it is a uniquely human capability. This belief is so strong, that it motivates 

people to discount reality. In our studies, we see this in the creativity ratings of the AI 

created artwork. Thereby, we add support to the general belief that creativity is an 

important aspect of human identity and what makes us unique compared to other beings 

(e.g. Chamberlain et al., 2018). 

Lastly, our framework and findings contribute to the research agenda about 

speciesism in AI adoption and offers an empirical test of it in the domain of artwork 

(Schmitt, 2020). We argued that artwork can elicit speciesism by reminding consumers that 

they are not the only creative species, which does not fit with our self-view as humans. 

Thus, people are motivated to downplay the creativeness of the AI invented products. We 

thereby identify a cognitive mechanism that can enhance speciesism in the acceptance of 

AI product. To our knowledge, this is the first test of the speciesism paradigm in the 

domain of hedonic product experience. Next to researchers, this might be very useful to 

marketing managers, as many consumer products are of hedonic nature and AI will 

become more influential in this domain. Especially the findings regarding consumers 

likelihood to buy human vs. AI artwork may be of importance, as this can have direct 

bottom-line consequences for companies. 

Extrapolating the here presented findings, this research also adds to our general 

understanding of consumer’s acceptance of new technology. Consumer aversion towards 

innovations might often too easily be classified as pure technophobia. However, our results 
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suggest that people’s aversion can also be rooted in uniqueness concerns, which lead 

people to discount certain capabilities of the technology (e.g. AI threatens the belief that 

humans are unique in their ability to be creative – see speciesism; Schmitt, 2020). As a 

result, people might not act out of technophobia, but truly believe that the technology and 

the products it produces are of less intrinsic qualities (e.g. discount creativeness and 

experience less awe for an AI created artwork).  

 

 Future research 

An interesting extension to the current research might be to investigate if the observed 

effect also applies to other products that are an expression of creativity. AI is already used 

to design product packaging or houses; both are also domains where the end result is 

usually considered an expression of creativity. It is likely that the same mechanism applies 

and it might add to the relevance of this research program to show effects on consumption 

and product adoption (e.g. sales data for AI designed products compared to human 

designed products). Thereby, this research agenda can look at downstream consequences 

like purchasing behavior of consumers. So far, the established innovation adoption models 

focuses mostly on the objective properties of a products (e.g. usefulness and ease of use) 

but neglect behavioral or speciesism aspects. 

Further, whereas this research focused on creativity as a unique human capability, it 

might be interesting to explore other aspects that can lead to an identity threat and efforts 

to prevent the threat. Besides creativity, aspects like consciousness might be worth 

investigating, as researchers in robotics and AI are already considering machines which 

such abilities (Hildt, 2019). This question would add to the understanding of AI besides the 

pure technical and commercial aspects, but also highlights the psychological effects it can 

have to humans. 
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Lastly, our research may raise the question what it means to be creative. Although AI 

created products can satisfy the definition of creativeness, our findings suggest that people 

do not accept it as creative. Researchers and philosophers might need to ask what creativity 

is and how it can be defined in a world where humans do not have a monopoly on 

creativity anymore. So far, although it was acknowledged that certain animals can be 

creative (Kaufman, Butt, Kaufman, & Colbert-White, 2011), it was usually distinguished 

to human creativity, as only the latter can add real value to humanity. Now, this view is 

challenged by AI as shown in the Turing test example above. 

 

 Conclusion 

The developments in AI enables us as humans to do more than ever before and it is 

fascinating to observe its ever-growing abilities. But this doesn’t come without 

disadvantages: it may threaten what it means to be human. In this research we discussed 

and showed how AI developed artwork leads less awe and likelihood to buy compared to 

human artwork, which is driven by people’s motivation to discount the creativity in the AI 

artwork. It is likely that the mechanism behind this discounting (i.e. preventing threat 

resulting from uniqueness concerns) is not only at work in the domain of arts, but 

everywhere where AI is evolving to domains previously only inhabited by humans. This 

might have influence on the general adoption of AI in the future and people’s response to 

its work. 
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Chapter IV. It was(n’t) me: Why Biological Doping is more Tempting 

than Mechanical Doping 

It is well documented that people behave dishonest and cheat from time to time. Especially 

in performance settings, cheating is quite prevalent, as exemplified by the media attention 

to the long and notorious history of cheating in sports or in business environments, but also 

in exams and other assessments of student performance, and as such needs better 

understanding. Whereas many motives and circumstances have been identified that 

stimulate cheating (e.g. Gino, Ayal, & Ariely, 2009; Petróczi & Aidman, 2008), less 

attention has been paid to distinguishing the different means that people can use to cheat. 

This is remarkable, because there is a wide range of (illegal) performance enhancing 

products, that vary in terms of popularity, but also in terms of their perceived effectiveness, 

risk, and ethicality. In this paper, we specifically focus on the question of what makes 

some doping products more acceptable to people than others. 

One of the most prominent examples of cheating in competitive settings is the use 

of doping in (professional) sports, including products like cortisone, EPO, steroids, and 

growth hormones (Tokish, Kocher, & Hawkins, 2004), as illustrated by the fact that the 

estimated global market for anabolic steroids alone is worth a staggering 13.8 billion USD 

in a single year (QY Research, 2018). Accordingly, up to three million athletes in the 

United States use or have used anabolic steroids (Silver, 2001), although the downsides of 

these biological doping products are manifold and include serious physical and 

psychological health risks (e.g. Preston & Szymanski, 2003). 

The consequences of cheating reach far beyond the athletes that are risking their 

health, but have severe business and marketing consequences too. Individual athletes and 
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sports teams are often sponsored by companies and organizations, with the goal to improve 

brand image and increase brand equity (Gwinner & Eaton, 1999). When an athlete uses a 

doping product and is cheating, negative image spill-over effects can impact the sponsor 

company (Messner & Reinhard, 2012). This has not only negative consequences for the 

sponsor in terms of image, but also often leads to an end of the sponsoring. For instance, a 

recent doping scandal in athletics led to the end of multi-million sponsorship deals of 

Adidas and Nestle (Bloom, 2016) or the wide-spread doping schemes in professional 

cycling that led to the end of professional teams (Walker, 2012). 

Although up to now biological doping was almost synonymous for all doping (e.g. 

EPO, steroids, growth hormone;), several instances of mechanical doping use have been 

surfacing in recent years, including hidden electric motors in bicycles (McMahon, 2016), 

self-floating high-performance swimsuits (Wong, 2010), illegal algorithms in eSports 

tournaments (Fuentes & Mercês, 2019) or students using technological devices like 

smartwatches to cheat in exams (Chandler, 2019; Ruby Devices, 2021). In the remainder of 

this paper, we will use the term biological doping to refer to forbidden substances that 

enter someone’s body and are used to enhance performance (e.g., EPO, hormones, 

amphetamine, and other performance enhancing drugs; see e.g. Wyatt, 2007). Likewise, 

we use the term mechanical doping to refer to forbidden cheating products of mechanical 

nature, such as little motor in racing bikes or calculators with forbidden hidden functions 

used in school exams.  

Whereas all forbidden doping products mentioned above clearly cross the red line 

of what is considered right or wrong and are generally seen as morally wrong (Erickson, 

McKenna, & Backhouse, 2015), we posit that some doping products may be more 

attractive to use and seen as more acceptable than others, despite a similar presumed 

effectiveness. For instance, whereas professional cyclists cheat by means of both biological 
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doping as well as mechanical doping, popular media reports hint at more negative and 

harsh judgments against mechanical than biological doping use (e.g. Ryan, 2016). Recent 

technological developments allow athletes to cheat by using illegal doping products 

without any health risk, however it is unclear if and how people exactly differentiate 

between mechanical and biological doping. In this paper, we will show that people indeed 

differentiate between both types of doping (biological vs. mechanical doping) and why so. 

Thereby our studies will not only demonstrate that not all doping is equal, but also provide 

a deeper understanding of the antecedents and consequences of different doping products.  

It is not immediately clear which of the two types of doping should be preferred by 

people. A rational perspective in which people pursue their own interests (Becker, 1968) 

posits that people are merely driven by their desire to maximize own (expected) utility and 

follow a simple ‘cost-benefit analysis’ to decide whether or not to cheat (Lewicki, 1984). 

That is, someone interested in cheating could weigh the costs (e.g. the potential 

punishment when getting caught) and the benefits (e.g. monetary reward) resulting from 

cheating. If we assume that both expected gains and probability to get caught are equal (a 

condition that we pre-specify in each of the scenarios we study), a cost-benefit analysis 

would predict that it is more attractive to use mechanical doping than biological doping as 

only the latter may involve serious health risks. However, people do not only take external 

costs and benefits into account (like in the rational choice model), but also the internal 

‘psychological’ costs of cheating (Mazar & Ariely, 2006). For instance, people are averse 

to dishonest behavior even if their dishonest deeds cannot be detected by other people 

(Fischbacher & Föllmi-Heusi, 2013; Hilbig & Hessler, 2013; Lundquist, Ellingson, Gribbe, 

& Johannesson , 2009). Indeed, people experience a threat to their self-concept when they 

lie, for example (Shalvi, Dana, Handgraaf, & De Dreu, 2011). This self-concept 

maintenance perspective (Mazar, Amir, & Ariely, 2008) illustrates how internal 
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motivations like the maintenance of a positive self-concept need to be taken into account, 

and as such people are inclined to justify their dishonest behavior and search for 

rationalizations to keep a positive self-image (Shalvi, Gino, Barkan, & Ayal, 2015): For 

instance, when many others expose the same behavior (e.g. professional cyclists making 

use of specific biological doping) it is much easier to justify the use of such doping while 

keeping the self-perception of being a honest person. Based on this perspective, we 

propose that biological and mechanical doping relate differently to a person’s self-concept, 

and therefore may be more or less acceptable in a performance setting as they do not leave 

the same room to attribute the dishonest performance enhancement to the self (i.e. by 

claiming that it was done via own capabilities). Whereas different factors have been 

identified that make it more or less difficult to justify dishonest behavior (e.g. using a 

doping), the role of the doping type (biological vs. mechanical) has not been investigated 

before. 

Therefore, we contribute to the literature in several important ways: First, we show 

that people differentiate biological and mechanical doping, even when both lead to the 

same outcome. Second, this differentiation is driven by the room a doping product leaves 

to attribute the performance improvement to the self. Finally, we show that this mechanism 

not only leads to differences in people’s temptation to make use of doping, but also 

differentially affects people's pride on the performance and happiness about the outcome. 

As such, our insights have implications for policy making.  

 

4.1.  Rationalizing dishonest behavior to keep a positive self-concept 

A psychological perspective on cheating builds on peoples’ internalized norms and values 

(Campbell, 1964; Henrich et al., 2001). Both privately and publicly, people are driven to 

maintain a positive image of themselves (Allport, 1955; Rosenberg, 1979). It has been 
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shown that one important aspect of the self-concept are beliefs about one’s own morality 

(Dunning, 2007; Greenwald, 1980; Griffin & Ross, 1991). As such, acting in line with 

internalized standards of honesty is rewarding while acting dishonestly comes at a 

psychological cost (Mazar et al., 2008). The need to comply with these internal standards 

is so strong that people even sacrifice financial gains or spend money to comply (e.g. 

Harris, Mussen, & Rutherford, 1976).  

Typically, people will try to find a balance between the motivation to cheat to 

maximize profit and the motivation to maintain a positive self-perception of being an 

honest person (Klein, Thielmann, Hilbig, & Zettler, 2017; Mazar & Ariely, 2006). 

Accordingly, people typically try to reinterpret certain types of dishonest actions in a self-

serving manner if possible (Mazar et al., 2008): For instance, when people are paid in cash 

vs. tokens, they tend to cheat more in the token condition, as this offers people more room 

to self-servingly reinterpret their deeds into less severe categories and therefore reducing 

the moral implications of their actions while cheating. Thus, doing so allows them to cheat 

and at the same time avoid the negative self-signal that cheating would bring and the 

pressure to update the self-concept negatively. Therefore, the easier it is to recategorize an 

act and hence justify a dishonest action, the more people are able to cheat without 

influencing their self-concept (Baumeister, 1998; Pina e Cunha & Cabral-Cardoso, 2006).  

 

4.2.  Biological versus mechanical doping: different relationships to the 

self-concept 

In an effort to maintain a positive self-concept, people engaging in dishonest behaviors 

seek to (re-)categorize their actions in ways that allow them to avoid updating their moral 

self-concept negatively (Mazar et al., 2008). A possible implication of this is that products 

may differ in the extent to which they leave room for the rationalization of dishonesty: In 
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an experiment where the researchers dispatched 6 Coke cans (each worth 1 dollar) or 6 

one-dollar bills in a communal fridge, subjects stole only the cans and not the dollar bills 

of the same worth (Ariely, 2008). The same action (i.e. stealing) is malleable to the objects 

that are stolen, and in the example above the cans leave more room to re-interpret the 

dishonest act and thereby lessen the moral implication of this behavior. Still, as far as we 

know, it has not been investigated before if illegal doping products differ in the room they 

leave to rationalize people’s dishonesty and consequently translates to their acceptance. 

We posit that this is a crucial difference between mechanical and biological doping.  

A main difference between biological and mechanical doping is the way they lead to 

performance improvement: biological doping increase performance by increasing the 

user’s capabilities. That is, when making use of biological doping, the body itself changes 

and the body can deliver the performance. On the other hand, mechanical doping increase 

someone’s performance without intervening with the body. As such, there is no risk 

involved to personal health (and as such should be preferred in accordance with a rational 

choice model, cf. Becker, 1968), but it also removes any possibility to rationalize the use 

of the doping.  

People are motivated to rationalize own immoral behavior to avoid updating their 

self-concept negatively. Hence, especially in self-threatening situations, people are tempted 

to make self-serving attributions (Campbell & Sedikides, 1999) allowing them to justify 

moral misconduct. However, this process has its limits: People can stretch the truth only to 

a certain degree, i.e. they can only bend reality up to a certain point as long as there is 

some ground to make these rationalizations (Kunda, 1990). Likewise, whereas biological 

doping still leaves some ground to ascertain that a performance is delivered by the own 

body, this is no longer possible when making use of external mechanical products to 

improve performance. By rationalizing cheating behavior as own ability, people make self-
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serving justifications by providing reasons for dishonest behavior and thereby making it 

seem less dishonest (Gino, Norton, Weber, 2016; Shalvi et al., 2015). As such 

justifications are necessary to reduce the self-threatening nature of cheating, we believe 

that biological doping is more attractive than mechanical doping to enhance performance. 

In summary, we propose the following hypotheses: 

 

H1. The acceptability of doping products is a function of the ability to attribute the 

performance enhancement to the self. 

H2. Forbidden biological doping is more tempting to use than forbidden mechanical 

doping because people can attribute the performance more to themselves when making use 

of biological products.  

 

4.3.  Emotional effects of biological and mechanical doping use 

When engaging in dishonest behavior, people might experience potential self-threats at two 

different points in time: before they engage in ethical misconduct (anticipated threat) and 

after they engaged in it (experienced threat). Therefore, in the literature, two types of 

justification routes have been distinguished to cope with ethical misconduct: pre-violation 

rationalizations that focus on the anticipated threat and post-violation rationalizations 

focusing on the experienced threat (Shalvi et al., 2015). Whereas pre-violation 

rationalizations enable to excuse misbehavior that people are to commit (i.e. before they 

enact dishonestly), post-violation rationalizations help people to deal with the experience 

of ethical dissonance after their misbehavior. Up to now we only focused on potential pre-

violation considerations and how these may lead to the differentiation between biological 

and mechanical doping. However, the question remains how people will feel about their 
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achievements when doping products had been used to increase performance and if the use 

of different types of products leads to different reactions. 

Thus, to obtain insights in the different psychological consequences of using 

biological and mechanical doping, we focus on emotional appraisal elicited by the use of 

doping. People often refer to emotions when determining future actions or evaluating own 

behavior (Schwarz, 1990). An emotion close to people’s sense of the self is pride, that 

results of the consistency with a self-relevant goal (Tracy & Robins, 2004). For instance, a 

person seeing themselves as a ‘good student’ performing good in an exam would feel 

proud as the performance is in line with their self-concept. Pride is defined as a positive, 

self-conscious emotion, that results from achievements that a person can attribute to own 

efforts and abilities (Lewis, 1997; Tangney, 1999; Tracy & Robins, 2004). 

Pride is an important factor in people’s actions, as it is a motivator to pursue goals 

(Williams & DeSteno, 2008). Accordingly, when people perform well in achievement 

situations (e.g. athletic competitions or student exams) they report to be proud about their 

performance (Goetz, Frenzel, Stoeger, & Hall, 2010; Weidman, Tracy & Elliot, 2016). 

Performance outcomes (e.g. at school, in sports) thus elicit pride to the extent that someone 

is responsible for the outcome (Tracy & Prehn, 2012; Tracy & Robins, 2007; Weiner, 

1985): after training or studying hard, you feel proud of passing an exam or breaking a 

personal record. Thus, pride can provide insights in the different emotional consequences 

of using biological or mechanical doping. When people perform well as a result of their 

own ability, they should feel more proud about their performance. 

Based on this, we propose that feelings of pride about a deceitful performance are 

more pronounced after using biological, rather than mechanical, doping as pride is a self-

conscious emotion that arises when performance outcomes can be attributed to the self. 
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Furthermore, this effect should also be mediated by the extent to which people are able to 

attribute the enhancement in performance to oneself: 

 

H3. People are more proud about their performance when they made use of a biological 

than a mechanical doping because the performance can be better attributed to the self 

when making use of biological products. 

 

So far, we focus on pride as an emotion that is self-conscious and self-centered 

(Tracy & Robins, 2007). Another positive emotion linked to success is happiness (Bagozzi 

& Pieters, 1998; Weiner, 2014). Happiness is pleasureful to experience and an important 

determinant for emotional well-being (Barrett & Russell, 1999; Ryan & Deci, 2000). 

Overall, positive emotions like happiness are beneficiary for social, physical and cognitive 

well-being (Fredrickson, 1998), facilitate cognitive flexibility (Carver, 2003, Tamir & 

Robinson, 2007) and improve physical and mental health (e.g. Lyubomirsky, King, & 

Diener, 2005; Tugade, Fredrickson, & Barrett, 2004). Therefore, people desire to feel 

happy (e.g. Tamir & Ford, 2012) and as such strive for it (e.g. Myers, 2000).  

Whereas happiness is also a motivator of future behavior (Haase, Poulin, & 

Heckhausen, 2012), it is more externally focused, as people consider outcomes rather than 

personal attributions (Bagozzi & Pieters, 1998). Therefore, the role of the self is less 

central to happiness than it is to pride, as happiness does not require internal attribution of 

the causes of success (Tracy & Robins, 2004). If our reasoning is correct that biological 

doping leaves more room than mechanical doping to attribute performance enhancement to 

oneself, it logically follows that the type of doping product one used will have less impact 

on happiness with the resulting outcome than pride of the achievement. This brings us to 

our final hypothesis: 
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H4. There is an interaction between the type of cheating product used and type of emotions 

(happiness vs. pride): The impact of doping product type (biological vs. mechanical) will 

be stronger for pride than happiness with the outcome after the use of doping. 

 

4.4.  Overview of studies 

We test our predictions in four studies. First, we aim to show that the acceptability of 

doping products is a function of the ability to attribute the performance enhancement to the 

self (hypothesis 1). In the second study, we provide an experimental test of this 

differentiation and investigate the proposed underlying mechanism that this differentiation 

is driven by the ability to self-attribute the performance benefits more when using 

biological doping than mechanical doping (hypothesis 2). In the third study, we generalize 

our findings to another sample and scenario and test if this mechanism also leads to a 

difference in pride about the achievement depending on the type of doping product used, 

i.e. that participants who imagine using a biological doping product (vs. a mechanical one) 

anticipate greater pride (hypothesis 3). In the last study, we further generalize our findings 

to a third performance context and test if the type of doping product has less impact on 

happiness with the resulting outcome than on pride (hypothesis 4). 

 

 Study 1 

In study 1, we set out to test whether the acceptability of doping products is a function of 

the ability to attribute the performance enhancement to the self. To do so, we adopted a 

cycling scenario - being the original source of terminology - and real doping products that 

are all equally banned but used by some cyclists (e.g., Lindsey, 2016; Macur, 2006). 

Thereby, the aim of study 1 was to provide an initial test of our framework: that the ability 
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to attribute performance enhancement to the self is positively related to people’s perception 

of the acceptability of the product, and to provide initial evidence that biological doping 

products are more acceptable than mechanical ones. To do so, we selected different doping 

products -both mechanical and biological - that are all used by athletes in competitions. 

These products were selected to represent the whole spectrum from classical biological 

doping like injecting substances in the body to innovative mechanical doping like using 

electronics. In addition, we added some outright forms of cheating that may also be used to 

increase performance, but do not constitute products and therefore do not fit into one of our 

two doping product categories (biological or mechanical). We also measure how (un)fair 

each product was to use, since this perception is reflecting the acceptability of specific 

actions or practices (cf. Kahneman, Knetsch, & Taler, 1986). 

 

4.4.1.1. Method 

We asked 198 participants from the UK (Mage= 34.79, SDage=12.09; 68.7% women - all 

recruited on the Prolific Academic platform; Peer, Brandimarte, Samat, & Acquisti, 2017) 

to imagine being a cyclist who can improve his/her personal record by using a doping 

product. Subsequently, participants received 10 different doping products, e.g. using a 

cortisone crème that suppresses the feeling of fatigue, blood doping (i.e. injecting own 

blood which is processed to transport more oxygen) or a hidden electrical motor installed 

in the bike (see Appendix 4.1 for the 10 products). They evaluated these 10 products on 

two different dimensions depending on the condition they were assigned to: (a) in the 

fairness condition they were asked for every cheat to evaluate the extent it was fair to 

improve the personal record making use of this product (5 point scale: fair - unfair), while 

participants (b) in the self-attribution condition were asked to what extent the improvement 

in performance was due to the cheating product vs. oneself (5 point scale: all the cheat - all 
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me). The evaluations of each participant for either fairness (in the fairness condition) or 

self-attribution (in the self-attribution condition) were averaged to test for the relation 

between perceptions of fairness and self-attribution. 

 

4.4.1.2. Results 

As expected, people indeed differentiate the 10 doping products although they all lead to 

the same outcome and are equally forbidden. For instance, the use of an asthma spray (M = 

1.55, SD = 1.08) is perceived as more fair than making use of a hidden motor (M = 1.20, 

SD = 0.78), although both lead to the same outcome and are equally forbidden. Also as 

expected, evaluations of both conditions were quite similarly ranked as exemplified by a 

Spearman’s correlation coefficient of -.865 between averaged fairness and self-attribution 

scores (see figure 4.1). This indicated the predicted relation between fairness (which we 

use to measures acceptance) and self-attributions. Overall, the fairness scores are relatively 

low (M = 1.33) for all doping products and cheating methods, which can be explained by 

the fact that it was made very salient to subjects that all products are forbidden to use.  

 

Figure 4.1 Correlation of Self-Attribution and Fairness  
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4.4.1.3. Discussion 

Even though, the doping products used in this are all equally forbidden and should 

therefore be seen as equally unfair, the first study shows that people indeed differentiate 

between them in the degree to which they are perceived as unfair as well as the degree to 

which they can be used to attribute performance to the self. In line with hypothesis 1, the 

degree to which a cheating product is accepted (as seen in the fairness measure) is related 

to the degree the improvement can be attributed to the self. The study also suggests that 

people seem to differentiate between biological and mechanical ways of doping, for 

instance asthma spray or cortisone crème are more accepted than mechanical devices like a 

motor or wheel (see figure 4.1).  

While this study provides first evidence for the hypothesized relation between 

acceptance and self-attributions, we have so far only correlational evidence. Therefore, we 

will in the following studies manipulate the doping product used to test if the results hold 

that acceptability is driven by the degree of self-attributions. 

 

 Study 2 

The aim of the second study was to test our hypothesis that biological doping is more 

attractive to use than mechanical doping because consumers are better able to attribute the 

performance enhancement to themselves. Thus, the aim of the second study is twofold: 

First, to show that performance increase due to biological doping can be attributed to the 

self to a greater extent by people than when making use of mechanical doping. Second, to 

provide experimental evidence for the effect that people find biological doping more 

tempting to use than mechanical doping and that self-attribution statistically mediates this 

effect. To do so, we adopt a cycling scenario and manipulated the type of doping product 
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that is used to improve performance before measuring how tempted subjects are to make 

use of the doping product. 

 

4.4.2.1. Method 

We recruited on 302 participants from the UK participants on Prolific Academic (Mage = 

34.37, SDage = 13.06; 57.1% women) and assigned them to one of two between-subjects 

conditions. In both conditions, the participants were asked to imagine a cyclist who is 

participating in a race to beat their personal record. Next, participants learned about a 

product that could lead to a significant performance improvement. Thereafter, we 

randomly assigned them to one of the two products. The product was either a performance 

enhancing pill (i.e. biological doping) or motor (i.e. mechanical doping). The performance 

enhancing pill was described as a pill that helps the muscles produce more power during 

cycling, thereby making the cyclist faster, has no other effects (i.e. no health risks) and the 

cyclist can be sure that it will never be discovered that they used it. The motor was 

described as a little engine that is installed inside the bike and produces extra power while 

cycling, thereby making the cyclist faster, had no other effects and the cyclist can be sure 

that it will never be discovered that they used it. The two conditions were inspired by real 

instances in professional cycling, as recently a cyclist got caught having used a hidden 

motor (cf., McMahon, 2016).  

To assess the attractiveness of the product, we asked participants to imagine that they 

were in the cyclist’s place and measured the extent to which they would be tempted to use 

the product (three-item scale, “... be tempted to make use of the pill/motor”, “... consider 

using the pill/motor”, and “... find it attractive to use the pill/motor” (5 point Likert scale: 

not at all – very much); Cronbach’s alpha=.878). Thereafter, we measured self-attributions 

with a five-item measure (“…facilitated me to show my hidden potential”, “… enabled me 
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to show how good I am”, “The performance provides some evidence for my true 

potential”, “The performance was a result of my strength & capabilities”, “The 

performance in the race reflected my inner qualities” (5 item Likert scale: Strongly 

disagree – Strongly agree; Cronbach’s alpha=.881).  

 

4.4.2.2. Results 

In line with hypothesis 2 and the previous study, we find that people in the biological 

doping condition (M = 2.00; SD = 1.56) are more tempted to make use of the product than 

the people in the mechanical doping condition (M = 1.62; SD = 0.95), F(1,300) = 9.74, p = 

.002. We also examine our proposed underlying mechanism. People using the pill make 

more self-attributions (M = 1.97; SD = 0.97) than the people using the motor (M = 1.57; 

SD = 0.74), F(1,300) = 16.89, p < .001. We predicted that this effect on self-attributions 

would mediate the temptation to use biological doping (vs. mechanical doping). This 

prediction was tested using Hayes’ PROCESS macro (Model 4; Hayes, 2017). The 

experimental condition (biological doping vs. mechanical doping) was the independent 

variable, self-attributions the mediator, and the temptation to make use of the doping the 

dependent variable. This analysis revealed evidence for a significant direct effect of 

condition on temptation (B = .380, p = .002, F(1, 300) = 9.74, R2 = .03). Self-attributions 

were also significantly increased when biological doping was used (B = .410, p < .001, 

F(1, 300) = 16.89, R2 = .05). When regressing temptation on experimental condition and 

self-attributions, there was a significant effect of self-attributions (B = .69, p < .001, F(2, 

299) = 77.05, R2 = .34), while the effect of condition disappeared when self-attributions 

were added to the model (B = .097 , p = .347, F(2, 299) = 77.05, R2 = .34). Most 

important, the model revealed a significant indirect effect of experimental condition on 

temptation through the proposed mechanism of attributing to the self (a x b = .282, LLCI = 
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.1458, ULCI = .442). This analysis suggests that the greater temptation of biological (vs. 

mechanical) doping was caused by increased self-attributions, in support of hypothesis 2. 

 

4.4.2.3. Discussion 

The second study provides experimental evidence for the main effect that biological 

doping is more tempting than mechanical doping. More interestingly, we show that people 

are better able to make self-attributions of the outcome improvements from biological than 

mechanical doping use and that this effect explains the relative temptingness of biological 

to mechanical doping. Whereas these findings show how the nature of doping products 

may be problematic since biological doping leaves the room to excuse the misbehavior 

people are to commit (cf. pre-violation justifications, Shalvi et al. 2015), it remains an open 

question if people would also be able to justify misbehavior and how they would feel about 

their performance after their use of a doping product. Therefore, in the next study we will 

focus on post-violation justifications and how these may influence how people feel about 

their performance afterwards depending on the type of doping product. Additionally, one 

might argue that these effects in study 2 are unique to one domain (cycling) and sample 

(online participants on prolific academic), where the subjects do not feel much connection 

to the cover story, we aim generalize our findings to another context that is more closely 

connected to the daily life of our subjects: illegally improving performance on an 

important exam. 

 

 Study 3 

Whereas people may be more attracted to biological doping than mechanical doping due to 

the opportunity biological doping leaves to attribute the resulting performance to the self 

(study 2), it remains unclear if a similar justification process will influence feelings after 
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doping use. We focus on authentic feelings of pride since this is a self-conscious emotion 

that typically results from achievements that are attributed to the self (Tracy & Robins, 

2004). If our reasoning is correct that performance enhancement is more attributed to the 

self when making use of biological than mechanical doping we expect to replicate our 

study 2 results on post-violation self-conscious emotional responses like pride. Therefore, 

study 3 was set up to test our third hypothesis that people are prouder of their performance 

after using biological doping than mechanical doping, because the resultant performance 

can be better attributed to the self. The scenario of our third study adopted a different 

performance context where participants are deeply familiar with: namely a mathematics 

exam at school (all subjects were students at this school and share the experience of an 

important mathematics exam in their first year of study). As in the previous study, either 

biological or mechanical doping was used to improve performance. This study was 

preregistered 2 (Aspredicted #23240).  

 

4.4.3.1. Method 

One-hundred-ninety participants (Mage=19.29, 31.6% women, all first-year university 

students) from a large European University were asked to imagine they participate in a 

course with a two-part exam. To make the context more concrete, they were informed of 

their grade for the first part (6.2 out of 10), and that they can use a forbidden product to 

improve the performance in the second part of the exam (resulting in a 7.6 out of 10). We 

thus specified a situation in which a forbidden doping product would lead to a specific and 

substantial performance improvement. In the biological doping condition, participants read 

 

 
2 We based our preregistration on an exploratory experiment that included exactly the same scenario and the 

same measure of pride, but not including this specific mediator. We found that the biological doping led to 

higher pride (M = 2.89) than the mechanical doping (M = 2.48 (t(199) = -2.39, p < .05). We based our 

estimate for the sample size of Study 3 on the effect size of this effect in the exploratory study 
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that they could take a forbidden pill which improves the brain functions that help to solve 

math questions, whereas in the mechanical doping condition they could use a forbidden 

type of calculator which has hidden functions that help to solve math questions. In both 

scenarios, participants were ensured that there are no other consequences to the usage and 

that they can be sure that it will never be discovered that they made use of the product. To 

measure participants’ responses, we adopted a similar measure of internal attribution as in 

the previous experiment (we adapted it to the scenario by changing the name of the doping 

to pill/calculator) and asked our participants how proud they would feel of their 

improvement after using the product (“I would feel proud of the improvement in my 

grade”; On a 5-point scale from strongly disagree to strongly agree).  

 

4.4.3.2. Results 

In line with the previous results, people in the biological doping condition attributed their 

performance enhancement more to themselves (M = 3.14; SD = 0.94) than people in the 

mechanical doping condition (M = 2.23; SD = 0.85), F(1,188) = 49.14, p < .001. Also, in 

line with previous results and in support of hypothesis 3, participants in the pill condition 

(M = 2.93; SD = 1.32) indicated to feel more proud than participants in the calculator 

condition (albeit only marginally; M = 2.61; SD = 1.31, F(1,188) = 2.81, p = .095). Since 

we predicted that this effect of doping type on pride would be mediated by self-

attributions, we tested this prediction using Hayes’ PROCESS macro (Model 4; Hayes, 

2017). The experimental condition (biological doping vs. mechanical doping) was the 

independent variable, self-attributions the mediator, and pride the dependent variable. This 

analysis revealed evidence for a marginally significant direct effect of condition on pride 

(B = .321, p = .095, F(1, 188) = 2.81, R2 = .015). The ability to attribute to the self was 

also significantly increased when biological doping was used (B = .914, p < .001, F(1, 
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188) = 49.14, R2 = .21). When regressing pride on experimental condition and the ability to 

attribute to the self, there was a significant effect of ability to attribute to the self (B = .780, 

p < .001, F(2, 187) = 38.77, R2 = .29), the effect of condition turned out to be significant 

when attribution to the self was added to the model (B = -.392 , p = .033, F(2, 187) = 

38.77, R2 = .29) and - in line with our prediction - , a significant indirect effect of 

experimental condition on pride through the proposed mechanism of self-attributions 

emerged (a x b = .713, LLCI = .4729, ULCI = .9924).  

 

4.4.3.3. Discussion 

In our third study, we provide evidence for our third hypothesis: people are prouder of their 

performance when making use of biological than mechanical doping and this effect is 

statistically mediated by self-attributions. Furthermore, this evidence shows that this 

phenomenon is not limited to the context of sports, and can be generalized to other 

performance contexts like student exams.  

Our findings suggest that the nature of the different doping products continues to 

have an influence on its acceptability after the moral violation took place, as reflected in 

the self-conscious emotion pride. However, doping products are not just consumed to 

increase performance as an expression of intrinsic capabilities and reflected in the emotion 

of pride, but also for the outcome itself since it may bring other outcome benefits (e.g. 

prize money). Therefore, in the next study we aim to replicate the effect of doping type on 

pride, but also investigate if this effect also emerges for happiness with the outcome 

benefits the performance brings. Again, we aim to generalize our findings to another 

context in which both biological and mechanical doping make sense to make use of, and in 

which the outcome incentives (e.g. financial stakes) will only become larger in the future: 

eSports.  
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 Study 4 

In our final study, we aim to replicate the effect of doping type on pride, but also allocate 

attention to the happiness with the outcome. Whereas pride is a self-conscious emotion 

focused on the performance as an expression of own capabilities, our presumed 

psychological mechanism (i.e. post-violation self-attribution justifications) would predict 

that the effect is attenuated for the happiness about the outcomes that come along with the 

performance (hypothesis 4) since these are less connected to the self. Still, we predict that 

the doping type will remain to influence (be it only to a lower extent) the happiness with 

the financial outcome, since the decreased ability to justify the performance will also 

contaminate the resulting benefits of cheating.  

Further, the last study was again designed to generalize our reasoning to another 

highly relevant context where our effects may become more and more relevant as revenues 

are expected to increase: eSports. This new branch of ‘sports’ is also known as eGaming 

and is about online computer game competitions. The professional eSports scene recently 

transformed from a niche market to big business for both game studios and players. The 

eSports market is estimated (already before COVID-19) to be on track to surpass 1.5 

billion USD in worldwide revenue in 2022 (Reyes, 2021). Interestingly, with the rise of 

this new branch of ‘sports’, cheating also becomes a major concern as reflected by the 

establishment in 2015 of a not-for-profit organization, the Esports Integrity 

Coalition (ESIC), to deal with “integrity challenges” to eSports. One of the major threats to 

eSports is mechanical doping in the form of software cheats (hacks or illegal algorithms 

that interact with the game), but also biological doping (Ashton, 2019).  
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4.4.4.1. Method 

We recruited 531 participants from the UK (Mage = 34.37, SDage = 13.79; 57.1% women) 

on Prolific Academic and introduced them to the scenario by explaining that eSports is a 

driving factor of the video game industry and players can win much money at big 

tournaments. To investigate the difference in pride and happiness about the outcome we 

randomly assigned subjects to a 2 (between subject: biological vs. mechanical doping) x 2 

(within subject: pride & happiness) mixed design. In both between subject conditions, 

subjects were asked to imagine being a professional eSports player in a game that requires 

tremendous concentration and excellent motoric skills. They were told that they are already 

one of the best players in the game and finished the last tournament just outside of the top 

3. Similar as in the previous experiments, subjects were either in a biological or 

mechanical doping condition. In the biological doping condition, we told participants that 

they made use of an illegal performance enhancing medical product (a “pill”), whereas in 

the mechanical doping condition, they were told that they make use of an illegal 

performance enhancing software (a ”hack”). For both products, participants were ensured 

that there were no other effects and it will never be discovered that they made use of the 

pill/hack. In both between subject conditions, subjects learned that making use of the 

pill/hack, they significantly improved performance in the tournament and become the best 

player, thereby winning a serious amount of prize money.  

Thereafter, we asked the two dependent measures pride and happiness about the 

financial outcome in random order both on a 7-point Likert scale (Not at all – very much) 

each on a separate page. Pride was asked by “How proud would you feel of your 

achievement (winning the tournament)?” and happiness about the financial outcome by 

“How happy would you be with your prize money (that comes with winning the 

tournament)?”. Right after this, we included a manipulation attention check measure by 
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asking subjects what product they used to improve performance (“pill”, “hack”, “none”) 

before asking basic demographics. 

 

4.4.4.2. Results  

A total of 17 (out of 531 subjects) failed the manipulation attention check. This means, 

they did right after answering the depending measures indicate the wrong doping product 

that they used and cannot be considered for our results, leaving 514 for the analysis. In line 

with the previous results, people in the biological doping condition were more proud about 

their achievement (M = 3.17; SD = 2.15) than people in the mechanical doping condition 

(M = 2.07; SD = 1.62), F(1, 512) = 43.09, p < .001. Also, we found an effect on happiness 

about the financial outcome, where people in the pill condition reported higher happiness 

(M = 4.66; SD = 2.12) compared to people in the hack condition (M = 3.87; SD = 2.24), 

F(1, 512) = 16.91, p < .001. Importantly, and in line with our prediction (hypothesis 4), 

there was a significant interaction between condition (type of doping) and the emotions 

(F(1, 512) = 3.96, p = .047), indicating that the impact of doping type (biological vs. 

mechanical) is indeed stronger for pride than happiness with the outcome (see figure 4.2).  
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Figure 4.2 Differences in Pride and Happiness depending on the type of doping 

 
 

4.4.4.3. Discussion 

The last study provides evidence for the fourth hypothesis that the effect of the type of 

doping product is stronger for the self-conscious emotion pride than for the happiness with 

the outcome. Still, our findings show that the different types of doping continue to have an 

influence on how people feel about the consequences of their dishonest deed. As such, the 

negative outcomes of using doping for self-perceptions (expressed in pride) do spillover to 

benefits that are actually not directly associated with the self (expressed in happiness). 

Further, we replicate our results in yet another domain (eSports), where mechanical doping 

is or may become much more prominent than in other performance contexts, given the 

specific nature of this context. We will discuss these findings and the potential 

consequences in the general discussion. 
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4.5.  General discussion 

Is all doping treated equal? Whereas a rational framework would suggest so, the current 

research follows a psychological perspective on cheating and suggests that people 

differentiate between different doping products. Thereby, this research explored the aspects 

that can lead to a differentiation of equally effective doping, as well as their consequences. 

In a series of four studies, subjects preferred biological doping over mechanical doping, as 

biological doping allows to attribute the performance more to themselves compared to 

mechanical doping. Hence, a key difference between both types is the extent to which its 

use can be justified to the self. 

The first study shows that the acceptability of doping products is a function of the 

ability to attribute the performance enhancement to the self. Furthermore, the findings of 

study 1 suggest that people differentiate between biological and mechanical doping 

products, although they all lead to the same outcome and are equally forbidden. Finally, as 

we predicted, this differentiation is correlated to the degree the performance can be 

attributed to the self, leading to an overall preference of biological doping. 

The second study tested the predicted mechanism that people can attribute the 

performance more to themselves when making use of biological doping, which results in 

higher temptation to make use of biological doping compared to mechanical doping. In our 

study, participants were again more tempted to make use of biological doping than 

mechanical doping and this difference was mediated by their ability to attribute the 

performance more to themselves. Thereby, the first two studies provided insights in 

peoples acceptance and temptation when considering doping use. Further, both studies 

were conducted in a domain that is well known for doping: cycling. Studies 3 and 4 

generalized these findings to other contexts (exam taking by students and eSports), and 

examined the consequences of these attributions. 
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The third study tested whether not only temptation to make use of doping is 

influenced by the difference to better attribute the performance to the self when making use 

of biological doping, but that this also has influence on emotional appraisal in terms of 

pride. Indeed, participants were more proud about their achievement when making use of 

biological compared to mechanical doping, which was again mediated by people’s ability 

to attribute the performance to themselves. The last study showed that compared to pride, 

happiness about the outcome is less affected by the type of doping product. This adds 

support for the proposed mechanisms that the differences are driven by attributions to the 

self, because, compared to pride, happiness is less dependent on the self but more on the 

outcome. Further, we again generalize our paradigm with the last study to another context. 

These findings support the proposed framework, demonstrating that people differentiate 

doping products based on their ability to attribute the performance to themselves, and that 

this drives people’s temptation to make use of a product as well as the emotional 

consequences of the use. Our findings suggest that not all doping products are equal: 

biological doping is more acceptable than mechanical doping because it leaves more room 

to attribute the resulting performance enhancement to one’s own capabilities. 

 

 Implications 

We provide further support for a psychological perspective on cheating, that takes internal 

reward mechanisms like the maintenance of the self-concept into account (e.g. Gino, Ayal, 

& Ariely, 2009). The drive to maintain a positive self is thereby even more important when 

the behavior in question is morally questionable. This contrasts economic research, which 

build on a pure rational perspective where cheaters only weight the potential costs (risk of 

getting caught and the chance of it) and benefits (monetary reward) from the cheating. This 

is of importance, as the rational considerations are typically considered to be important in 
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theories of crime and punishment, which are the basis for many policies against cheating 

(Mazar et al., 2008). Our findings add to recent insights from behavioral research (e.g. 

Ayal, Celese, & Hochman, 2019; Thielmann & Hilbig, 2018) and underlines their 

proposition that we may need to take the psychological factors more into account. Further, 

we add to the literature that it is important to consider the extent to which a specific type of 

doping has “self-serving justification potential”, suggesting that the nature of products used 

to cheat is a relevant factor in peoples inclination to display dishonest behavior. 

Appling these insights to contexts like sports and other performance settings, we can 

argue that people might not be purely driven to reduce the costs of their cheating, for 

instance by making use of mechanical doping as they reduce the health risks. Instead, they 

make use of a doping product allowing them to attribute the performance to themselves, 

thereby maintaining a positive self. Thus, our findings have implications for policy 

making. So far, initiatives against doping focus on athlete’s health risks. However, our 

research shows that there are other major factors that contribute to people’s decision to 

make use of doping products. Some products offer more opportunity to attribute the 

performance to the self and are therefore preferred. Thereby, our findings further 

demonstrate that people in general want to keep a positive self-view. This contrasts with 

the typical mindset of anti-doping initiatives, that display a rather cynical view of the 

dopers. These insights can not only be applied to doping in sports, but cheating in many 

performance domains, where people make use of products to do so. For instance, as shown 

in our studies in domains like education or gaming.  

 

 Future research 

Building on the notion that people are driven to accredit performance to themselves, we 

can speculate that product adoption in general is influenced by this desire. It has been 



 

 

   91 

shown for instance that products that improve performance in everyday life, for instance 

electric bicycles, are rejected for people who see themselves more as a cyclist (Leung, 

Paolacci, & Puntoni, 2018). Again, the desire to maintain a positive self-concept leads to 

people’s acceptance of a certain product. Future research may investigate the extent to 

which this desire to maintain a positive self may prevent the adoption of new technology. 

Similarly, it is interesting for further research to investigate other factors that may 

influence the acceptance of performance improvement products through differences in self-

attributions. Especially, when the products are beneficial (e.g. a bicycle with an electric 

motor for commuters), one may look into nudges to decrease people’s aversion when the 

self is threatened. Based on our studies, a potential path for research is to change people’s 

perception of how the performance improvement is generated. Note that in our studies 

people perceived the biological doping to be more tempting as they seem to contribute 

more to the performance outcome. Using these insights, framing performance 

improvement technology not as improving the outcome, but a person’s own ability could 

lead to higher acceptance. Lastly, the same notion can also be used to make people more 

aversive towards performance products, for instance in settings where they are 

unwelcomed or forbidden. For instance, the use of biological doping products in exam 

situations is constantly growing (Maier, Ferris, & Winstock, 2018). This is often not only 

dangerous for the doper’s health (which in this case are often students in adolescence), but 

also forbidden and undesirable. Based on our studies, we could speculate that framing the 

performance improvement more as an outcome of the product instead of the doper’s own 

capability would degrease the ability to attribute it to the self. Therefore, future research 

could investigate how the framing of doping products impact their acceptability.  
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 Conclusion 

The usage of doping products is widespread and a huge market is serving consumers 

demand for those products. While people typically draw a clear red line between honest 

and dishonest when observing cheating behavior, our research suggests that people bend 

this line when they are cheating themselves. Adding support to a self-maintenance 

perspective of cheating, our research shows that the type of doping products used for 

cheating plays an important role in people’s tendency to cheat. Thereby, not potential 

health risks play the guiding role, but the opportunity the products offers to attribute the 

performance to themselves, which helps them to justify the cheating; and go on with their 

life.  
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Chapter V. General Discussion 

 

Technology intended to improve performance is omnipresent. Companies often assume 

that, when they bring new products to the market, consumers will adopt them as long as 

they provide clear advantages and utility. What is often overlooked by businesses is the 

role that people’s self plays in this process and focus is erroneously put primarily on 

factors like usefulness and ease of use to explain adoption behavior (see e.g. Davis, 1989). 

This dissertation is a collection of three empirical chapters investigating the role of the self 

and how it can explain peoples’ resistance towards technological innovation that are meant 

to improve performance. Thus, each empirical chapter studies a specific innovation and 

contributes in its own right. 

Consumers need to maintain a positive – sometimes even described as sacrosanct – 

self-view, which is often challenged in their daily lives (Dunning, 2007). Self-serving 

information processing and motivated reasoning are strategies that allow people to arrive at 

favorable conclusions about themselves (Kunda, 1990). In this dissertation, I applied these 

processes to three specific performance domains where recent innovations in consumer 

products are continuing to take place. The main thesis of my dissertation is that people 

misuse, depreciate, or outright refuse to accept innovative products that are meant to 

improve performance when they cannot use these products in a way to maintain and 

protect a positive self-view.  

 

5.1.  Summary of main findings 

In the second chapter, I studied how consumers react to detailed outcome feedback. In the 

literature, more feedback is generally assumed to be better, as it is expected to allow 
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people to form an accurate self-assessment, which is seen as a necessary precondition to 

improve performance in the future (Butler & Woodward, 2018). Indeed, many 

technological innovations allow the provision of detailed, personalized, and objective 

outcome feedback. The experiments reported in chapter two however showed that more 

detailed outcome feedback is not necessarily beneficial to form an accurate self-

assessment. Subjects with more detailed feedback used the available information to 

improve their self-view, leading to an inaccurate and inflated assessment of their own 

performance. Similarly, when providing subjects with more detailed feedback suggesting 

them to downgrade their performance evaluations, they neglected the additional 

information, which again led to an inaccurate self-assessment. Overall the findings of this 

empirical chapter suggest that technological innovations that simply supply consumers 

with more detailed outcome feedback may not always facilitate accurate self-assessments. 

Further, the findings suggest that this is due to people’s desire to maintain a positive self-

view and their motivated processing of the available information. 

In the third chapter, I studied consumers’ reactions to art created by artificial 

intelligence systems. Although the outcome created by those systems is of the same quality 

as human-created art (Elgammal et al., 2017), I predicted that people have a biased view of 

art when they know it is created by AI. Creativity is considered to be the foundation of 

artwork and it is generally perceived to be a uniquely human capability. Therefore, I posit 

that in the presence of AI-created art, people experience a potential threat to this 

fundamental belief and therefore devalue the creativity of AI, resulting in decreased 

appreciation of the piece of art. The experiments in this chapter supported this idea and 

showed that consumers generally preferred human-created art over AI art. Further, they do 

so because people rate AI artwork as less creative than human work. The experiments 

showed that the more people believed that creativity is uniquely human, the more they 
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were aversive against AI art, thereby supporting the idea that creativity is an important 

aspect of what it means to be human. Lastly, the results showed that those mechanisms 

even led to a decreased likelihood of buying the artwork. Summarizing the findings in 

chapter three, consumers may feel threatened by AI-created artwork in their belief that 

creativity is something uniquely human and thus they respond by simply denying AI art 

that it is creative.  

In the fourth chapter, I studied technological innovations that can be used to cheat 

in competitive settings. In sports as well as in contexts like education, individuals often 

have an incentive to gain a competitive advantage by employing dishonest behavior. At the 

same time, they have a desire to maintain a positive self-view and see themselves as a 

moral person (Greenwald, 1980; Griffin & Ross, 1991). Thus, people need to balance their 

motivation to gain from dishonest behavior and their need to maintain a positive self-view 

(Mazar & Ariely, 2006). In the last empirical chapter, I argued that products that are 

perceived as improving performance through people’s own capabilities offer more room to 

rationalize dishonest behavior than products that directly improve performance. Four 

experiments supported this idea: people accepted doping products more when they can 

make self-serving justifications, i.e. when the products allowed attributions of the 

performance improvement to the self instead of to the products. As a downstream 

consequence of this attribution process, people felt more proud of their performance when 

they made use of cheating products that allowed attributions to the self, while at the same 

time the happiness about the outcome was influenced to a lesser degree. Thereby, the last 

empirical chapter provides further evidence for the idea that people use technological 

innovations to arrive at a certain goal (i.e. maintaining a positive self), even if this is to 

rationalize dishonest behavior. 
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5.2.  Connecting thread 

Although the empirical chapters of this dissertation are scientific research intended for 

publication as standalone articles about specific innovations aiming to improve human 

performance and the role of people’s self, there is a main thread that that binds them 

together. In all of the presented chapters, I found and discussed that although technological 

innovations may have the merit to improve people’s performance (and probably life), 

unanticipated effects may appear due to people’s need to affirm their sacrosanct self-view. 

The empirical chapters demonstrated that consumers do this with the motive of reaching 

positive self-evaluations. This can take different forms: In chapter two, it manifested as 

subjects interpreting feedback favorably; in chapter three, it led to rejecting creative works 

made by AI; and in chapter four it created a preference for biological doping, that is 

potentially more harmful than mechanical alternatives.  

The three innovations in the empirical chapters are specific instances of a larger 

phenomenon of products that businesses assume are purely beneficial for the consumers. 

However, the findings made evident that once a technology is aiming to improve human 

performance in an important domain of the self, the motivation to maintain a positive self-

view needs to be taken into account. Especially the ability to attribute outcome success to 

the self (be it from feedback, the ability to be creative, or direct performance outcomes) 

may drive peoples encounter with innovative performance improvement products, so one 

can be proud of oneself as a capable, loveable, and moral human being. Thereby, 

Dunning’s (2007) notion of people’s positive self-view guides this dissertation and the 

general idea I intend to convey with it: we as humans want to feel good about ourselves, 

our deeds, and even our species – three elements that should be taken into account for 

marketing scholars and practitioners. 
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5.3.  Scientific implications 

The general scientific implication of this dissertation is twofold. First, the dissertation 

contributes to universal knowledge about the self and people’s desire to act self-servingly. 

In all three empirical chapters, I argued and showed that the way people see themselves 

affects their consumption of products. Thereby, the general theme in all chapters was that 

products reflect on people’s self, and when this reflection does not fit their self-view, they 

are motivated to reason their way to the desired conclusion, thereby influencing the 

consumption. As shown in chapter two, students (who want to see themselves generally as 

capable) used available information to feel good about themselves in the form of an overly-

positive self-evaluation. Thereby, more available information fostered this process, which 

was even more pronounced for students that find it important to perform well. Similarly, in 

chapter three, people were more biased against AI created artwork when they believe that 

creativity is uniquely human. This is consistent with the idea that people want to affirm 

their self-view which they can do by reinterpreting the available information in a way that 

reflects most positive on them. 

Second, the dissertation informs our general understanding of technological 

innovations and how consumers experience such. Up to now, the role of the self has been 

often overlooked in industries that develop new technologies. Instead, lots of innovations 

have been viewed by businesses with a purely rational mindset and the idea that ‘if it 

brings value to the customers, they will like it’. Too often, however, this view neglects that 

people also receive benefits from how a product may impact their self-view. This can be a 

problem, as specific technological innovations may be close to people’s sense of self, 

especially when they relate to human performance. Hence, consumers are likely to take the 

need to maintain a positive self into account when consuming such products. For instance, 

as argued in chapter two, an implicit assumption behind much feedback technology is that 
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it helps us to assess our performance better and improve in the future. Consequently, much 

previous literature has focused on how elaborate feedback may improve learning (e.g. 

Butler & Woodward, 2018). The presented results however demonstrated that such 

feedback may be counterproductive if the consumer’s objective is to keep up a positive 

self-view rather than assessing one’s own ability, since they may be more likely to overrate 

own skills when they receive more feedback.  

Likewise, chapter three outlined that artificial intelligence technology that is able to 

create products of human quality like artwork is seen as a huge market in the future. 

However, the creation of art is of special interest, as humans consider creativity as a unique 

human capability. The results showed that people downgrade their evaluation of the quality 

of the AI art, especially when they believe that creativity is uniquely human – thereby 

hinting at a compensation reaction because of potential self-threats. Lastly, chapter four 

argued that for doping use in performance contexts, technology products could be 

beneficial for the cheater, as it may allow performance improvement without harming the 

body by taking forbidden substances. However, the results demonstrated that cheaters 

rather prefer doping products that may have potential harmful effects to the body, but can 

be rationalized as their own performance. Thus, all of the assumptions about the usefulness 

of technological innovations may only be true from a purely rational perspective, but as 

soon as we start considering a behavioral perspective including people’s need to maintain a 

positive self, potential counterproductive effects occur.  

 

5.4.  Implications for business and society 

New technologies usually require a new understanding of how consumers interact and 

experience them. Thereby, especially innovations like artificial intelligence can be seen as 

a game-changer, as it is a technology that has the potential to improve, outperform, or even 
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replace humans. From a managerial viewpoint, it seems tempting to offer increasingly 

more products and services that enable consumers to perform better, either by quantifying, 

substituting, or enhancing human performance. This however may backfire as highlighted 

in this dissertation. Human performance may come in various forms, be it in the ability to 

evaluate or estimate own actions, create products, or compete. What combines all these 

performances is that they are usually closely connected to the consumer’s identity and 

sense of self: people have the need to affirm the self in whatever they do. If a product does 

not allow this affirmation, consumers react by unintended using, depreciating, or not 

accepting the product as highlighted in the empirical chapters. Thus, businesses need to 

take the role of people’s self into account when developing and marketing technological 

innovations.  

There are also important implications for society at large. In many domains, people are 

believed to be rational decision-makers. A prominent stream of literature showed that there 

are however many other influences that steer consumers decision-making (e.g. 

Dijksterhuis, Smith, van Baaren, & Wigboldus, 2005; Strack, Werth, & Deutsch, 2006). 

This dissertation highlights the role of the self and especially how the fundamental need to 

affirm a positive self leads people to decisions that are not explainable with a traditional 

rational framework. Hence, the findings of this dissertation can be used for instance by 

initiatives against cheating and dishonest behavior. As argued in chapter four, the drive to 

maintain a positive self is important even when people’s behavior is morally questionable. 

The findings highlight that people differentiate between various doping products, which is 

especially relevant given recent innovations that allow cheating by means of technological 

doping. Contrary to the general debate about those developments, the threat from those 

doping technologies may be less of a concern than assumed, as people generally aim to 
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maintain a positive self-view, which is more difficult to do with technological doping 

compared to the use of traditional doping methods. 

Lastly, it is safe to assume that technological innovations are becoming ever more 

capable in their efforts to improve human performance. Overcoming and transcending 

human limitations are supposed to help humankind to reach its true potential (Puntoni, 

Reczek, Giesler, & Botti, 2021). This dissertation adds to this, by suggesting that 

performance improvement is often not an end in itself, but a mean to affirm one’s self-

view. Replacing this with a machine may lead to aversive consequences like shown in all 

empirical chapters. Hence, if people react aversive to new technology, they might not act 

out of technophobia, but because they truly believe that the technology and the outcome it 

produces are of less intrinsic quality – a belief that allows them to maintain a positive self-

view. Further, the general debate about human replacement by technology may be 

informed by this dissertation in a way that it is not the general replacement of humans in 

this process, but especially our individual need to maintain a positive self as a capable, 

lovable, and moral human being. Humans need to be recognized as such, which is often 

done by their deeds and desires. Using performance to reflect on the self, i.e. recognizing 

achievement as something a person has done may play a crucial role. Taking this insight 

into account can inform consumer wellbeing, company success, and societal debates. 

 

5.5.  Directions for further research 

This dissertation discussed possible unanticipated reactions to consumer technology 

aiming to improve human performance because of the (potentially overlooked) role of 

consumer’s self. An interesting path for future research can be to investigate situations 

beyond the pure judgment and evaluation of the product. As demonstrated in chapter three, 

people’s need to maintain a positive self has effects on their intent to buy products created 
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by AI. Other research may investigate such downstream effects for other products to 

increase the generalizability of this finding. This could be done for example by assessing 

consumers’ willingness to pay for real products; for instance at art auctions. Besides the 

purchase and payment decisions, the usage over time of such products could be an 

interesting variable for future studies. Doing so would advance the understanding of the 

impact and consequences of people’s self in technological innovation adoption, as well as 

its effects on companies’ balance sheets. 

Another path for future research would be to explore situations where AI is taking 

over other unique human capabilities. A possible way to cope with this takeover can be to 

decrease the importance of the replaced capability as a uniquely human characteristic. 

Consider for instance psychological therapists that generally view their ability to diagnose 

and treat patients as a uniquely human characteristic. AI and big data may soon outperform 

those therapists in their daily tasks. How will they think about the unique human ability to 

understand and help other humans? A possible hypothesis that could be tested in the future 

is that consumers of such technology (therapists and probably also patients) may downplay 

the importance of diagnosing and treating others – thereby reclassifying the so far viewed 

unique human ability as less central of what it means to be human.  

As argued extensively, consumer technology is often designed to help people improve 

in domains they consider important. For instance, receiving feedback on performance in an 

important test. The implicit assumption of many managers and marketeers (and sometimes 

even policy makers and scholars) is that especially when people find a domain important, 

they will profit from using an innovative product. However, the results of this dissertation 

suggest that counterintuitive effects are especially pronounced for people that identify the 

task or domain as important to them. For instance, students who are highly motivated to 

perform well on an exam are not only especially likely to request more feedback but may 
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also be more inclined to make use of this detailed feedback in a self-serving way instead of 

the intended improvement in self-assessment. Therefore, especially for highly motivated 

students, providing detailed feedback could lead to biased processing of the information. 

Further research may explore this idea and test similar effects for other consumers and 

products. Not only in education, but also at the workplace or for health improvement 

campaigns, it is often assumed that innovative products are a key component for a better 

life as they offer more insights in people’s own performance. The findings reported in this 

dissertation contradict this assumption.  

 

5.6.  Conclusion 

I believe that researching the role of the self in relation to specific recent technological 

developments has great potential to inform other areas of marketing and psychology, as it 

offers insights into how consumers may judge and decide upon their use. Whereas many of 

these recent innovative breakthroughs are purely marketed with a classical ‘if it brings 

value to the consumer, they will use it’ mindset, this dissertation highlights that the role of 

the self and our innate tendency to protect our self-view can influence how we react to 

products aiming to improve performance by either misusing, depreciating, or simply not 

accepting them. I hope to have contributed to academia, business, and society and inspire 

others to further contribute to our understanding of the role of the self in people’s reactions 

to innovative breakthroughs aiming to improve human performance. 
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Appendices 

 

Appendix 2.1 

Illustration of detailed objective feedback from a popular assessment software (Canvas) 
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Appendix 2.2 

Illustrations of each feedback condition in Experiment 1 

 

Quiz question: 

 
 

No Feedback condition:  

No screenshot as participants continued without receiving feedback in-between 

 

Generic Feedback: 

 
 

Detailed Feedback: 
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Appendix 2.3 

Feedback manipulation Experiment 2 & short survey 2 
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Appendix 3.1 

Illustration of the stimuli in Study 1 

 
 

Appendix 3.2 

Measurement used in Study 1 
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Appendix 3.3 

AI generated paintings by AICAN 

 

‘The Beach at Pourville’  

 
 

 

‘Psychedelic’  
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Appendix 3.4 

Stimuli used in Study 4 
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Appendix 4.1 

Overview of products with self-attribution and fairness scores  
 

Self-Attribution 

(n=98) 

Fairness 

(n=100)  
M (SD) M (SD) 

Asthma Spray 3,35 (1,47) 1,55 (1,08) 

Blood Doping 3,42 (1,42) 1,34 (0,83) 

Steroids 3,62 (1,56) 1,23 (0,74) 

Cortisone 3,45 (1,39) 1,57 (1,10) 

Growth Hormones 3,47 (1,56) 1,33 (0,92) 

Electromagnetic Wheel 3,98 (1,49) 1,20 (0,59) 

Holding on to a motorbike 3,83 (1,69) 1,20 (0,75) 

Forbidden bike parts 3,65 (1,50) 1,50 (1,01) 

Hidden Motor 3,89 (1,67) 1,20 (0,78) 

Taking a shortcut 3,66 (1,70) 1,21 (0,77) 

Overall Mean 3,63 1,33 
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Summary 

Companies often assume that consumers will adopt new products as long as these provide 

a clear objective advantage in terms of performance to them. This dissertation studies three 

specific examples of such innovative products and how the consumer’s self may influence 

their consumption: feedback technology, artificial intelligence, and products that can be 

used to cheat in performance contexts. Each of these innovations may have a clear benefit 

from the underlying intent of what people want to achieve with them, but a behavioral 

science perspective may predict potential backfire effects such as misusing the product 

(Chapter II), depreciating its outcomes (Chapter III), and outright not accepting the 

innovation (Chapter IV).  

A classical rational choice perspective assumes that consumers will always choose 

the best available alternative, predicting that consumers will use technical innovation 

products that enable them achieving better performance. In contrast, this dissertation 

argues and demonstrates often unanticipated effects because the potential role of the self 

may have been overlooked. Thereby, it provides insights for scholars and marketers by 

showing that especially for those technical innovations that can help to improve human 

performance, it is important to consider how the specific product usage may help or hinder 

a consumer in maintaining a positive self-view. 

Chapter II highlights the need to process available information in a self-serving 

way and that more available information fosters this process, questioning if the more fine-

grinded information new consumer apps and tools offer are actually used in a way that they 

are meant for. Specifically, this chapter studies how consumers form self-assessments of 

their own skills differently based on more vs. less available feedback information. 

Although people have a clear preference for more detailed outcome feedback, they use the 
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available information in a self-serving way, which leads to less accurate and even inflated 

performance assessments.  

Chapter III shows that recent innovations in artificial intelligence may actually be 

undervalued by consumers since they may question unique human superiority, thereby 

potentially triggering defensive reactions against AI exactly because of its human-like 

capabilities. Especially, this chapter investigates consumers’ reactions to AI-produced 

artwork and provides evidence showing that AI-produced art is perceived as less 

impressive than human art, irrespective of its intrinsic quality. Overall, the findings support 

the idea that products created by AI with humanlike capabilities in a domain that is seen as 

unique to humans urge people to protect their self-view. This leads to a biased view on AI-

developed art and thereby depreciating the outcome of AI systems.  

Chapter IV examines the dark side of performance improvement innovations and 

points out that consumers are less likely to accept products that can improve their 

performance directly, indicating that using such products to cheat in competitive settings 

might actually be a lesser threat than generally assumed. Further, it shows that people 

differentiate between different means of cheating and that there is a relation between the 

ability to attribute the performance to the self and the acceptance of the product, even when 

doping products are clearly described as illegal and forbidden. This ability to attribute 

performance to the self leads people to feel prouder about their performance. Thereby, this 

chapter adds further support for the importance of the self in the consumption of such 

products.  

All chapters of this dissertation argue and show that people can misuse, depreciate, 

or outright refuse to accept innovative products that are meant to improve performance 

when they cannot use these products in a way to maintain and protect a positive self-view. 

Performance may come in various forms, what combines them is that they are usually 
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closely connected to the consumer’s identity and sense of self: people have the need to 

affirm the self in whatever they do. If a product does not allow this affirmation, consumers 

may not use the innovation in the way it is designed for. Thus, businesses need to take the 

role of people’s self into account when developing and marketing technological 

innovations
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