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Abstract 

Previous research on the acceptability of dishonest actions has focused on the role of 

social norms and internal reward mechanisms. Using a sample of over 2,000 Swedish 

adult twins, this manuscript examines whether there exists another source that is driving 

differences in perceptions of the acceptability of dishonest actions: genetic variation. We 

find that much of the variation in perceptions of the acceptability of dishonest actions is 

attributable to genetic variation between individuals. 
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1. Introduction 

Individuals regularly commit dishonest actions, such as cheating on taxes, accepting 

bribes, skipping on public transit fares, and claiming sick days when they are not ill. 

While seemingly small in isolation, such actions impose substantial externalities. More 

than $1 trillion of global GDP is paid annually in bribes, to the detriment of economic 

growth (The World Bank, 2004). Governments lose trillions to tax evasion (Werdigier, 

2011). Businesses are equally harmed, with as many as half of service sector employees 

in the United States committing theft against their companies (Wimbush & Dalton, 1997).  

Why do some individuals feel it is acceptable to engage in everyday dishonesty 

while others do not? A standard economic model of dishonesty suggests that decisions to 

be dishonest are like any other decision; they are based on an analysis of the externally 

given costs such as the risks of being caught and magnitudes of punishments and the 

benefits of the dishonest act (Becker, 1968). Thus, to the extent that all individuals are 

selfish maximizers there should not be any individual differences. However, a more 

comprehensive rendering in the behavioral economics literature and related fields that 

considers individuals’ social context and internal states suggests that factors such as 

identity (e.g. gender; see Croson & Gneezy, 2009; Dreber & Johannesson, 2008), cultural, 

social and religious norms (see e.g., Bénabou & Tirole, 2011; Mazar & Aggarwal, 2011), 

and people’s internal reward mechanisms (for the role of consequences see Gneezy, 

2005; Sutter, 2009; for justification and awareness see Mazar, Amir, & Ariely, 2008; 

Schweitzer and Hsee, 2002) shape individuals’ decisions and behaviors and can lead to 

differences between individuals. For example, previous research has shown that feelings 

of unfairness in an interaction with another person or organization can lead individuals to 
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suspend their moral beliefs and willingly cause harm to the other party (Fehr, 

Kirchsteiger, & Riedl, 2003; Greenberg, 1990; Henrich et al., 2010).  

Extending the existing body of work on individual differences in moral decision 

making, in this short note, we argue that heterogeneity in the perceptions of the 

acceptability of dishonest actions is the result not only of environmental differences, but 

also of a more fundamental difference: genetic variation between individuals. In doing so, 

we add to a growing body of evidence in related fields demonstrating that variation in a 

large number of individual preferences, behavior, and traits are attributable to genetic 

variation. Examples from economics include risk preferences (Cesarini et al 2009, 2010), 

preferences for fairness in an ultimatum game (Wallace et al 2007), and rates of 

cooperation in trust games (Cesarini et al 2008). Results from psychology and behavior 

genetics abound, such that stylized laws of behavior genetics have emerged (Turkheimer 

2000), the first of which is that every behavioral outcome is heritable. However, to our 

knowledge, this is the first study to establish the heritability of moral standards.  

Based on a classic twin study-design with over 2,000 Swedish adult twins, we 

show that genetic variation is a significant source of heterogeneity in perceptions of the 

acceptability of dishonest actions. Indeed, we find that nearly a third of the variance in 

such perceptions is attributable to genetic variation. In what follows, we discuss the 

design of our study, present our results, and discuss their implications.  

 

2. Twin Study Design 

A classic twin study design (for a review, see Benjamin et al., 2012) relies on the fact that 

Monozygotic (MZ) twins share ~100% of their genetic material while Dyzygotic (DZ) 
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twins share ~50% on average. Greater similarity of the behavior of MZ twins versus DZ 

twins can thus be attributed to genetic influences, provided the twins are drawn from a 

common environment.  

We estimate heritability using a standard ACE model, where A estimates additive 

genetic effects, C estimates common environment effects (this includes the family 

environment in which both twins were raised and any other factor to which both twins 

were exposed, such as, for example, cultural norms) and E estimates unique environment 

effects (i.e. influences not correlated within twins) and noise. This method has enjoyed 

wide, fruitful use in the study of various behavioral and psychological traits (e.g., 

Bouchard et al., 1990; Plomin, 1990). 

Since the ACE model requires strong functional form and independence 

assumptions, it has been the object of criticism (Kamin & Goldberger, 2002).  A linear 

functional form implies that there are no gene-environment or gene-gene interactions. 

Violations of this assumption have implications for heritability estimates. A unique 

environment interaction downwardly biases heritability whereas a shared environment 

interaction upwardly biases heritability.  An omitted gene-gene interaction upwardly 

biases heritability.  The independence assumption implies there is no gene-environment 

correlation.  Interactions can be incorporated into the ACE model (for example a GXE 

model), however, a hypothesis of how and why genes and environment interact, as well 

as a direct measures of environmental factors, is required. 

The standard ACE model assumes random mating, which implies that DZ twins 

share on average 50% of their segregating genes.  Assortative mating would increase the 
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resemblance of parents and thus DZ twins, meaning the estimate of heritability is 

downwardly biased. 

The assumption that is the most controversial, however, is the equal environments 

assumption (EEA). Identification of the ACE model requires the assumption that 

differences in MZ and DZ twins for a particular trait are not due to similarity in the 

exogenous environmental conditions facing MZ twins.  Based on this definition, 

exposure to environmental conditions that are the result of genetic endowments does not 

violate the EEA.  For example, MZ twins may be treated more similarly by others than 

DZ twins because they look alike.  MZ twins may also select into more similar 

environments due to their genetic similarity.  However, the EEA is violated if genetic 

similarity affects within-pair behavior.  This would be the case, for example, if due to 

genetic similarity an MZ twin became better at playing the piano by observing their 

sibling’s experiences than a DZ twin would (see Benjamin et al. 2012).  In terms of ACE 

model estimates, a violation of the EEA would mean that the estimate of genetic 

influence was overstated and the estimate of common environmental influence was 

understated.  

One way to theoretically avoid relying on the EEA is to analyze twins reared apart 

since by definition there would be no shared environmental factors. However, studies of 

twins reared apart yield similar heritability estimates for cognitive ability and personality 

traits (Bouchard et al., 1990) suggesting that the EEA is valid for those traits. In addition, 

scholars have attempted to test the EEA by comparing the similarity of twins as a 

function of perceived rather than actual zygosity. The EEA suggests that only actual 

zygosity should matter, which has been shown to be the case for intelligence, social 



7  

attitudes, personality, and psychiatric disorders (Scarr 1968, Scarr & Carter-Saltzman 

1979; Kendler et al.,1993; Xian et al. 2000).  

 

3. Procedure 

We queried 2,273 individuals that belonged to a same-sex twin pair from the Swedish 

twin registry (45.8% males; M(age) = 60, SE = 0.05) on the acceptability of four 

everyday dishonest behaviors: claiming sick benefits while healthy (1.4% thought it 

totally or fairly acceptable), avoiding paying for public transit (2.8% thought it totally or 

fairly acceptable), avoiding paying taxes (9.7% thought it totally or fairly acceptable), 

and accepting bribes on the job (6.4% thought it totally or fairly acceptable).  Internal 

consistency between these measures was relatively high (Cronbach’s alpha=.68). As 

previous work suggests other factors which explain variation in moral standards, we also 

queried participants regarding their general risk preference, their sense of economic 

fairness, their religiosity, locus of control, behavioral inhibition, voluntary and charitable 

activity, and basic sociodemographics to assess to what extent those factors correlated 

with the acceptability of dishonest actions in our sample (for survey question wordings 

and answer scales see Appendix A in the Supplementary Material).  

 

4. Results  

Our outcome of interest is the extent to which individuals agree that various actions are 

dishonest is attributable to genetic variation. Since the frequency of responses indicating 

dishonesty was low and non-normally distributed, we performed a principal components 

factor analysis on respondents’ answers to each dishonesty item. As the items all loaded 
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strongly on a single dimension, we took the predicted score from this dimension as a 

latent measure of a respondent’s assessment of the acceptability of dishonest actions.1 We 

called this our Acceptability Score.  This measure was related to a number of the 

additionally assessed factors suggested by previous work on sources of individual 

variation in moral standards. Significant correlations were exhibited for age (r=.10, 

p=.00), sex (r=.12, p=.00), religiosity (r=.06, p=.00), preferences for risk (r=-.09, p=.00) 

and fairness (r=-.10, p=.00), locus of control (r=-.03, p=.01), and charitable giving 

(r=.09, p=.00). However, these significant correlations were relatively weak, suggesting 

that our measure is not merely standing in for these demographic and psychological 

differences between individuals. There were no significant correlations with behavioral 

inhibition (r=-.00, p=.81) or volunteering (r=.01, p=.29).  Table S1 presents all pairwise 

correlations.  

Since the ACE model has been shown to produce reliable estimates (see section 2 

of the paper) as a first step in understanding the genetic contribution to judgments and 

beahvior, we estimated heritability using a standard ACE model. As can be seen in Table 

1, estimates of heritability for assessments of the acceptability of each dishonest action 

ranged from 26% (95% CI 10%, 33%) for avoiding taxes to 42.5% (95% CI 10%, 59%) 

for claiming unnecessary sick leave. The heritability for the Acceptability Score was 

estimated at 32% (95% CI 26%, 37%; polychoric within-twin correlations also support 

our results, see Table S2 in the Supplementary Material). The remaining variance was 

explained by unique environment. We used a standard Akaike information criteria 

                                                 
1 The eigenvalue for the first dimension was 2.14. The eigenvalue on the second 
dimension was 0.79. The first dimension explained 53% of the variance. Factor loadings 
were .68 for cheating on taxes, .71 for bribery, .73 for claiming sick days, and .80 for 
skipping on public transit fares.  
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approach to determine the best-fitting empirical model. The best-fitting model suggested 

that common environment explained no variance. Moreover, as can be seen from the sex-

limitation estimates in Table 1, model fit could not be improved by estimating separate 

models by sex. 

 
Table 1. Estimates of the Heritability of Everyday Dishonest Actions 

Variable 
A 

(95% CI) 
C 

(95% CI) 
E 

(95% CI) -2*LL 

Sex 
Limitation 
p-value 

Sick benefits 
0.425 

(0.100, 0.590) 
0.000 

(0.000, 0.239) 
0.575 

(0.410, 0.763) 2141.720 0.515 

Transportation 
0.423 

(0.197, 0.495) 
0.000 

(0.000, 0.180) 
0.577 

(0.505, 0.659) 7082.669 0.256 

Avoid taxes 
0.263 

(0.095, 0.325) 
0.000 

(0.000, 0.133) 
0.737 

(0.675, 0.802) 11077.137 0.378 

Accept bribe 
0.397 

(0.222, 0.467) 
0.000 

(0.000,0.138) 
0.603 

(0.533, 0.678) 7866.381 0.988 
Acceptability 
Score 

0.324 
(0.259, 0.373) 

0.000 
(0.000, 0.042) 

0.676 
(0.627, 0.728) 12366.424 0.353 

Note: The table presents estimates of additive genetic effect (A), the shared environment 
effect (C), and the unique environment effect (E) with 95% confidence intervals (CI) in 
parentheses. Models were estimated using MX. The minimum number of respondents 
was: 436 male MZ, 463 male DZ, 619 female MZ, 639 female DZ twins. -2*LL reports 
the log-likelihood of the model. Variance components were constrained to be the same in 
men and women. The sex limitation p-value tests for the null-hypothesis that a sex 
limitation model fits the data better than a pooled model. 
 

5. Discussion 

Recent research on dishonesty in the behavioral economics literature and related fields 

suggest that identity, the social context, and internal reward mechanisms matter for 

individuals’ actions (e.g., Bénabou & Tirole, 2011; Croson & Gneezy, 2009; Mazar, 

Amir, & Ariely, 2008). Our work extends the current body of knowledge on dishonest 

behavior by demonstrating that variance between individuals in perceptions of the 

acceptability of certain everyday dishonest activities has a genetic component. In addition, 
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this component is conceptually and empirically largely independent of some of the 

factors often implicated in people’s decisions about immoral behaviors such as sex, 

religiosity, risk and fairness preferences, socioeconomic factors, and other individual 

differences.  Finally, the heterogeneity in the perceptions of the acceptability of dishonest 

actions in our sample does not appear to be influenced by the common environment 

shared by twin pairs, suggesting that the influence exerted by the environment occurs 

through individual, unique experiences. 

Our work has three limitations, each of which offers interesting avenues for future 

research. First, we rely on self-reports of the acceptability of dishonest actions, a second 

best to an observation of actual dishonest actions. While future innovative data collection 

strategies could provide data on actual dishonest action, our findings are still of interest to 

the extent that reported perceptions of the acceptability of dishonest actions affect 

judgments and decision-making or accurately map onto real dishonest behavior.  The 

later assumption should be tested, however, as dishonest individuals may very well 

misreport the acceptability of dishonest behavior in a manner different than honest 

individuals. Strategic misreporting of this sort could potentially bias our results. Second, 

while our work parameterizes the amount of variance attributable to genes, it does not 

point to obvious policy corrections (Manski, 2011). After all, our findings do not assert 

that genes determine behavior. Identifying effective responses to genetic variation in 

assessments of dishonesty likely requires a better understanding of what biological and 

psychological mechanisms lead from such assessments to actual dishonest behavior. 

Second, our results are obtained over a limited participant age range. As the comparative 

influence of genes and environment can change over the life cycle (e.g., Bergen, Gardner, 
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& Kendler, 2007) future work could replicate our findings over a wider age range to 

better understand how age interacts with the influence of genetic variation. Third, our 

work is based on data from a single country with well-developed social norms towards 

fairness (Rothstein, 1998). The lack of a common environment-influence on assessments 

of dishonest behavior may well be attributable to a lack of variance in social norms. 

Replication in other countries should occur, as the exact role and extent of genetic and 

common environment-influence could change in different national and cultural contexts. 

Such a multi-country approach could thus offer some clues on the generalizability of our 

findings.  
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Appendix A 

 

Survey Question Wordings and Answer Scales 

 

1. Survey Question Wordings  

All questions are presented as translated from Swedish.  

Our four dishonest actions were measured using the following wording. “Mark below how 

acceptable or unacceptable you think the actions below are:”  

1. “To claim sick benefits without being sick.” (M = 3.9, SE = 0.005)  

2. “To avoid paying for public transit.” (M = 3.6, SE = 0.009) 

3. “To avoid paying taxes if given the opportunity.” (M = 3.1, SE = 0.013) 

4. “To accept a bribe on the job.” (M = 3.5, SE = 0.01) 

For each item, respondents could indicate if the action was 1:totally acceptable, 2:fairly 

acceptable, 3:neither acceptable nor unacceptable, 4:fairly unacceptable, or 5:totally 

unacceptable.  

Score is a factor score from the first dimension of a principal components factor analysis of 

the sum of all four dishonesty items. (M = 0.00, SE=0.01.)  

Religiosity: “Generally speaking, how religious would you say you are?” Respondents 

were asked to indicate their response on a four point scale: 1: No religious faith, 2: Not 

particularly religious, 3: Fairly religious, 4: Very religious. (M=1.97 , SE=0.01 ).  

Age: Contained in subject records. (M = 60, SE = 0.05) 
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Gender: Contained in subject records. 45.8% of subjects are males.   

Risk preference: “How do you see yourself: are you generally a person that is fully 

prepared to take risks or do you try to avoid taking risks?” Respondents were asked to indicate 

their answer on an 11-point scale ranging from 0:unwilling to take risks to 10:fully prepared to 

take risks (M = 4.5, SE = 0.03). 

Sense of Economic Fairness was measured using the following three questions:  

1. “A hardware store has been selling snow shovels for SEK 150. The morning after a large 

snowstorm the store raises the price to SEK 200. How fair do you think that is?” (M =2.76, 

SE = 0.01) 

2. “A company is making a small profit. However, due to a recession the unemployment is 

high and it is easy to hire people. The company therefore decides to decrease wages and 

salaries by 10% for all its employees. How fair do you think that is?” (M = 3.09, SE = 0.01) 

3. “A small factory is making kitchen tables. Because of changes in the price of materials, the 

cost of making each table has decreased by SEK 200. But the factory does not lower its price 

for the tables. How fair do you think that is?” (M = 2.36, SE = 0.01) 

Each question had four response categories: 1:completely fair, 2:acceptable, 3:unfair, and 

4:very unfair. All three questions were reverse coded and the sense of economic fairness 

measure was the sum of responses to all three (Cronbach’s alpha = 0.55; M = 6.8, SE = 0.02; 

scale from 3 to 9).  

Locus of control: Measured using a 13-item scale. Subjects were asked “Please choose one 

choice (a or b) for each number: 1. a. Children get into trouble because their patents punish them 

too much. 1. b. The trouble with most children nowadays is that their parents are too easy with 
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them. 2. a. Many of the unhappy things in people's lives are partly due to bad luck. 2. b. People's 

misfortunes result from the mistakes they make.  3. a. One of the major reasons why we have 

wars is because people don't take enough interest in politics. 3. b. There will always be wars, no 

matter how hard people try to prevent them. 4. a. In the long run people get the respect they 

deserve in this world. 4. b. Unfortunately, an individual's worth often passes unrecognized no 

matter how hard he tries. 5. a. The idea that teachers are unfair to students is nonsense.5. b. 

Most students don't realize the extent to which their grades are influenced by accidental 

happenings. 6. a. Without the right breaks, one cannot be an effective leader. 6. b. Capable 

people who fail to become leaders have not taken advantage of their opportunities. 7. a. No 

matter how hard you try, some people just don't like you. 7. b. People who can't get others to like 

them don't understand how to get along with others. 8. a. Heredity plays the major role in 

determining one's personality. 8. b. It is one's experiences in life which determine what they're 

like. 9. a. I have often found that what is going to happen will happen. 9. b. Trusting fate has 

never turned out as well for me as making a decision to take a definite course of action. 10. a. In 

the case of the well prepared student there is rarely, if ever, such a thing as an unfair test. 10. b. 

Many times, exam questions tend to be so unrelated to course work that studying in really 

useless. 11. a. Becoming a success is a matter of hard work, luck has little or nothing to do with 

it.  11. b. Getting a good job depends mainly on being in the right place at the right time. 12. a. 

The average citizen can have an influence in government decisions.12. b. This world is run by 

the few people in power, and there is not much the little guy can do about it. 13. a. When I make 

plans, I am almost certain that I can make them work. 13. b. It is not always wise to plan too far 

ahead because many things turn out to be a matter of good or bad fortune anyhow.  
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1 point was given to each of the following responses: ‘a’ to questions 1, 3, 4, 5, 10, 11 and 

12’ ‘b’ to questions 2, 6, 7, 8, and 9. Score ranges from 0 to 13.  (M=5.79, SE=0.04) 

Adult Measure of Behavioral Inhibition: For each of the following eleven items, subjects 

were asked: “When you enter a new or unfamiliar social situation or whenever you are faced 

with new and unfamiliar surroundings or people”: 1. Do you tend to become vigilant and wary of 

your surroundings?; 2. Do you feel awkward when you are approached by someone new?; 3. Do 

you tend to become quiet?; 4. Do you tend to approach people whom you don’t know and talk to 

them?; 5. Do you tend to spend time observing strangers from a distance first, before being able 

to mix in?; 6. Do you tend to be chatty in conversation when you are speaking to someone new?; 

7. Are you likely to spend most of your time next to a person whom you know well?; 8. Do you 

tend to feel physically anxious (e.g. racing pulse, sweaty, butterflies)?; 9. Do you tend to 

introduce yourself to new people?; 10. Do you tend to keep a fair distance away from 

strangers?; 11. Do you tend to withdraw and retreat from those around you?. For each of the 

following five items, subjects were asked: “Generally, not just in new or unfamiliar situations:” 

12. Do you prefer your own company over the company of others?; 13. Do you usually enjoy 

going to social events with large crowds of people?; 14. Would you tend to choose solitary 

leisure activities over spending time with close friends?; 15. Do you prefer to be surrounded by 

lively activity rather than a quiet gathering?; 16. If physically able, would you enjoy adventure 

holidays with some element of risk?. All questions were rated on a 3-point scale: 0: no/hardly 

ever; 1: some of the time, or 2: yes/most of the time.  

Negative item were reversed and all scores summed to generate a score between 0 and 51. 

(M=14.6, SE=0.07.)  
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Charity: “How much money to you give to charity?” Respondents were asked to indicate 

their response on a seven point scale: 1: SEK 0 per year, 2: Less than 100 SEK per year, 3: SEK 

100-500 per year, 4: SEK 500-1000 per year, 5: SEK 1000-3000 per year, 6: SEK 3000-5000 

per year, 7: More than SEK 5000 per year. (M=3.47 , SE=0.02 ). 

Volunteer: “How much time do you devote to unpaid voluntary work, for instance in a 

society?” Respondents were asked to indicate their response on a six point scale: 1: 0 hours per 

week, 2: Less than  hour per week, 3: 1-2 hours per week, 4: 2-5 hours per week, 5: 5-10 hours 

per week, 6: More than 10 hours per week. (M=1.85 , SE=0.02 ).  

 

 

 

 



Table S1. Pairwise correlation matrix of key variables 

| Score Sick Transport Taxes Bribe Religiosity Age Sex Risk Fairness 
Locus of 
control 

Adult 
measure of 
behavioral 
inhibition Charity Volunteer 

Score 1              
               
Sick .73 1             
 .00              
Transport .80 .53 1            
 .00 .00             
Taxes .69 .27 .41 1           
 .00 .00 .00            
Bribe .72 .36 .39 .40 1          
 .00 .00 .00 .00           
Religiosity .06 .00 .05 .08 .04 1         
 .00 .70 .00 .00 .00          
Age .10 .02 .15 .05 .05 .04 1        
 .00 .04 .00 .00 .00 .00         
Sex .12 .03 .05 .19 .10 .11 -.02 1       
 .00 .01 .00 .00 .00 .00 .17        
Risk -.10 -.02 -.10 -.11 -.06 .01 -.10 -.13 1      
 .00 .18 .00 .00 .00 .49 .00 .00       
Fairness -.10 -.02 -.07 -.13 -.07 .03 -.02 -.18 .13 1     
 .00 .11 .00 .00 .00 .01 .09 .00 .00      
Locus of  
control -.03 -.02 -.01 .01 -.08 -.02 .00 .10 -.12 -.15 1    
 .01 .10 .44 .25 .00 .10 .95 .00 .00 .00     
Adult 
measure of 
behavioral 
inhibition  .00 -.03 .01 .02 -.02 .00 .07 .05 -.29 -.13 .31 1   
 .81 .01 .25 .06 .12 .94 .00 .00 .00 .00 .00    
Charity .09 .05 .06 .07 .09 .22 .03 .05 .06 .07 -.10 -.12 1  
 .00 .00 .00 .00 .00 .00 .03 .00 .00 .00 .00 .00   
Volunteer .01 .02 .02 -.01 .01 .17 .07 -.17 .15 .09 -.10 -.15 .18 1 
 .29 .20 .16 .55 .42 .00 .00 .00 .00 .00 .00 .00 .00  

Note: This table reports pairwise correlation coefficients between our key variables. P-values are reported below each coefficient.  



 

Table S2. Polychoric Within-Twin Correlations 

Variable 
MZ 

(95% CI) 
DZ 

(95% CI) DIFF p N 

Sick benefits 
0.43 

(0.24, 0.59) 
0.01  

(-0.84, 0.26) 0.43 0.00 2,273 

Transportation 
0.41 

(0.32, 0.49) 
0.22  

(0.13, 0.31) 0.19 0.00 2,273 

Avoid taxes 
0.30  

(0.23, 0.37) 
0.17  

(0.09, 0.24) 0.14 0.00 2,273 

Accept bribe 
0.42  

(0.34, 0.50) 
0.19  

(0.11, 0.26) 0.23 0.00 2,273 

Score 
0.33  

(0.27, 0.38) 
0.17  

(0.12, 0.23) 0.15 0.00 2,273 
 

Note: This table reports the polychoric within twin correlations for each surveyed 

dishonest action, as well as the Score measure with 95% confidence intervals (CI) in 

parentheses. The DIFF and p columns report the difference between the correlations and 

the significance of this difference, according to 1000 bootstraps. For each variable, the 

correlation (i.e. concordance in assessments of the acceptability of dishonest actions) 

between Monozygotic twins is significantly higher than that among Dyzygotic twins.  

 

 

 


