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A B S T R A C T   

Many people find it morally impermissible to put kidneys, jury duty exemptions, or permits for having children 
on the free market. All of these are examples of repugnant transactions—market transactions that third parties 
want to prevent. In two studies (N = 1,554), using respondents’ judgments of 51 different market transactions 
across 21 characteristics, we show that repugnance can be decomposed into five higher-order dimensions: moral 
outrage, need for regulation, incommensurability, exploitation, and unknown risk. Repugnance toward the 51 
market transactions was highly consistent across two samples. Our results can help identify mismatches between 
public sentiments and current regulations (selling carbon emissions is currently legal but considered repugnant), 
anticipate responses to novel markets that have not been publicly scrutinized (often arising from technological 
advances, such as markets for “designer babies”), and help design less repugnant markets (e.g., by making the 
risks involved in a transaction known to sellers).   

1. Introduction 

Dwarf tossing is a pub game in which contestants compete to throw 
people with dwarfism as far as possible. In many countries, human rights 
organisations have lobbied for dwarf tossing to be banned, arguing that 
it violates human dignity by objectifying people with dwarfism and that 
it represents a risk to those being tossed (CBC, 2012). Dwarf tossing is an 
instance of a repugnant transaction (Roth, 2007). 

Repugnant transactions are market exchanges that third parties want 
to prevent (Roth, 2007) out of moral concerns.1 Repugnance is associ
ated with a strong opposition to certain markets—stronger than an op
position to transactions that could be called “distasteful, inappropriate, 
unfair, undignified, or unprofessional” (Roth, 2007, p. 40). Repugnance 
has been observed in many domains, including prostitution, escort ser
vices, and the purchase and sale of human organs. Life insurance—the 
idea of setting a price on one’s life, and then placing a bet on one’s date 
of death—was initially considered repugnant (Roth, 2007; Zelizer, 
1979). Some transactions have been classified as “taboo tradeoffs” 
(Fiske & Tetlock, 1997; Tetlock, 2003) because people are unwilling or 
unable to compare the relative importance of secular values such as 
money, time, and convenience with values that have infinite or 

transcendent significance, such as love, honour, and justice. This may 
lead people to not only oppose particular transactions between third 
parties, but also refuse to take part in certain markets themselves. 

Repugnance can be a “constraint on markets and how they are 
designed” (Roth, 2007, p. 40). For instance, many people find the 
thought of kidneys being sold on the free market repugnant (Roth, 
2015). At the same time, in many countries patients may wait for years 
for a transplant because too few people are willing to donate kidneys. 
Monetary compensation may solve the problem: Within 11 years, 
Iran—the only country that allows kidneys to be sold on the free mar
ket—had virtually eliminated its waiting list for kidney transplants 
(Ghods & Savaj, 2006; Hammond, 2018), though evidence is not un
equivocal (Rouchi, Ghaemi, & Aghighi, 2014). Perhaps monetary in
centives are stronger motivators than altruism (Lacetera, 2017). And 
yet, every country in the world but one bans the sale of kidneys on the 
free market. There is an immediate tension between “the efficiency 
enhancing effects of trades mediated by a monetary price and the moral 
opposition to the provision of these prices” (Lacetera, 2017, p. 14). Note, 
however, that involving money in a transaction may backfire for reasons 
other than moral opposition: People who register to donate an organ for 
altruistic reasons may be unwilling to register if money is involved, since 
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1 We added “moral concerns” to Roth’s (2007) definition because people may want to prevent market transactions for economic reasons (e.g., competitors). The 
present research in part informs the definition of “repugnance” itself (see the Discussion section.) 
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financial incentives can undermine—or, “crowd out”—existing intrinsic 
motivations (Frey & Jegen, 2001; Frey & Oberholzer-Gee, 1997). 

When and why do people want to restrict certain transactions? 
Feelings of repugnance vary across cultures and countries. For instance, 
prostitution is illegal in the US but legal in Germany, while surrogate 
motherhood is illegal in Germany but legal in the US. Slaughtering and 
selling cows is prohibited in most states in India, but in most other 
countries it is not given a second thought. Feelings of repugnance can 
also vary across time; for instance, alcohol, gambling, and life insurance 
were once considered repugnant but are now mostly accepted. Finally, 
feelings of repugnance can vary strongly across individuals even within 
the same country or culture: Some people find a kidney market perfectly 
acceptable while others do not (Roth, 2007), and people with dwarfism 
disagree on whether dwarf tossing is acceptable. In short, “repugnance is 
hard to predict” (Roth, 2007, p. 42). 

Whereas prior qualitative research has compared and contrasted a 
variety of transactions and sought to explain what makes some trans
actions more repugnant than others (Roth, 2007; Roth, 2015; Sandel, 
2012; Sandel, 2013; Satz, 2010), extant quantitative research has, by 
and large, focused on research questions that concern specific trans
actions, such as how the acceptability of kidney donations changes as a 
function of the architecture of the particular transaction (e.g., the 
amount or form of payment). Apart from kidney donations (Decker, 
Winter, Brähler, & Beutel, 2008; Elias, Lacetera, & Macis, 2016; Niederle 
& Roth, 2014; Querido, Weigert, Adragão, Machado, & Pais, 2019) and 
organ donations more generally (Rodrigue et al., 2009), empirical 
research has also scrutinized clinical trials (Ambuehl, Niederle, & Roth, 
2015; Leuker, Samartzidis, Hertwig, & Pleskac, 2020), blood donations 
(Goette & Stutzer, 2020; Lee, Piliavin, & Call, 1999) and other trans
actions (see next section for details). However, quantitative research 
into the underlying psychological dimensions that shape feelings of 
repugnance is still scant. A clearer understanding of those dimensions 
would make it possible to determine similarities and dissimilarities be
tween transactions by focusing on their “deep grammar” rather than 
their surface features. For instance, people may feel repugnance in 
response to any market transaction that involves largely unknown risks, 
such as selling organs or selling cocaine, even though on the surface they 
are two very different undertakings. Understanding how and why people 
respond to certain types of market transactions can also provide new 
entry points for policy intervention. For instance, if the main driver of 
public repugnance toward a transaction is exploitation of disadvantaged 
individuals, an effective policy response may have little in common with 
a policy for a transaction in which unknown risk is the main cause of 
repugnance. In one case the policy may be geared toward protecting 
vulnerable people, while in the other, the policy may focus on reducing 
and clearly communicating potential risks. In addition, policy makers 
who can identify the underlying dimensions of transactions that evoke 
strong opposition may be in a better position to anticipate responses to 
newly emerging markets and to recognize sensitive issues that require 
regulation. This is important, given that recent technological and sci
entific advances have often outpaced public scrutiny: Consider, for 
instance, algorithms that aim to predict an individual’s sexual orienta
tion (Wang & Kosinski, 2018) or life expectancy (Briseño, 2018, 
September 19); insects processed for human consumption (Premalatha, 
Abbasi, Abbasi, & Abbasi, 2011); tests for trisomies 21, 18, or 13 in 
fetuses (Quezada, Gil, Francisco, Oròsz, & Nicolaides, 2015); gender 
selection and “designer babies” (Ball, 2018; Hercher, 2018); or the 
purchase and sale of autonomic weapons (Rahwan et al., 2019). 

Here, we study the extent to which repugnance is quantifiable and 
predictable across 51 diverse transactions that are or have been 
considered repugnant. Respondents initially judged these transactions 
on 25 characteristics identified in the literature. Using these judgments, 
we applied a psychometric approach previously used by Slovic (1987) to 
understand how people think about, and respond to, a variety of risks, 
including handguns, fossil fuels, and vaccines. In Slovic’s study, par
ticipants judged a number of risky activities and commodities on a range 

of characteristics that were then statistically combined into higher-order 
dimensions using a factor analysis. Those, in turn, were predictive of 
people’s attitudes toward regulation of the risks. Following this 
approach, we also aim to identify the underlying dimensions crucial in 
people’s judgments of repugnant transactions—the deep grammar of 
repugnant transactions. We do so in two independent studies (N =
1,554). In Study 1, we had no prior expectations on the number of 
relevant higher-order dimensions that would emerge, and thus ran an 
exploratory factor analysis. In Study 2, we preregistered the expected 
number of factors based on the results obtained in Study 1. Before we 
describe the studies in detail, we provide a brief summary of our findings 
and turn to the characteristics that have been invoked in past research to 
explain the transactions’ propensity to trigger feelings of repugnance. 

The main findings and insights of our studies can be summarized as 
follows: First, we found that 25 characteristics previously identified in 
the study of repugnant transactions can be reduced to five distinct 
psychological dimensions: moral outrage, need for regulation, incommen
surability, exploitation, and unknown risk. This classification means that 
these dimensions can be, for the time being, hypothesized to represent 
its deep grammar. Second, we were able to quantify the extent to which 
a total of 51 transactions are considered to be repugnant, and also to 
describe the notable heterogeneity in the extent to which these trans
actions trigger repugnant feelings, with some transactions consistently 
triggering strong collective disapproval (e.g., right to hunt endangered 
animals, bride price). Importantly, respondents’ average judgments 
proved highly consistent across both studies. At the same time, there was 
substantial individual variability in how people assessed some of the 
moderately repugnant transactions (e.g., surrogate motherhood, horse 
meat in a restaurant, algorithms predicting life expectancy). This sug
gests that some types of transactions are “on ideological fringes,” 
inducing approval in some individuals and opposition in others (Tetlock, 
2003, p. 321). These transactions are a promising avenue for further 
investigations and public discourse: Why do people’s opinions on these 
transactions vary, and can opinions change if characteristics of the 
transactions are altered? Third, we identified the extent to which each of 
the identified dimensions contributes to feelings of repugnance for each 
transaction, thereby offering hypotheses about the hot buttons that each 
transaction pushes. While many characteristics that make transactions 
repugnant have been articulated in extant literature, quantifying how 
different dimensions contribute to judged repugnance helps in deter
mining which issues most urgently require public discourse. Fourth, we 
identified mismatches between judged repugnance of an transaction and 
its current legal status. For instance, respondents considered carbon 
emissions trading and selling permits to shoot rare animals highly 
repugnant, but both are legal in their countries. Such mismatches may 
be grounds for policy makers to take a closer look at certain transactions 
(also see Roth & Wang, 2020). Note, however, that legalization does not 
necessarily need to reflect public sentiment—for instance, if the trade in 
question affects a minority population that, contrary to the majority, 
does not find it repugnant. Finally, we observed that the degree of moral 
outrage that a transaction prompts is a good predictor of the desire for 
regulation (comparable to “dread risk” in the case of desired regulation 
of risks; see Slovic, 1987), even though notable cases exist in which 
regulation is desired in the absence of moral outrage. In other words, the 
correlation between moral outrage and the need for regulation is 
imperfect. This can be accounted for theoretically because moral 
outrage can, in the absence of other reasons, be misplaced (Baier, 1960). 

1.1. Characteristics of repugnant transactions 

Previous research has identified characteristics that seem to trigger 
opposition to certain transactions. Here, we briefly review this litera
ture. Our review reflects that research has focused on specific types of 
morally contested transactions (e.g., markets for body parts), even 
though these characteristics may apply across a range of transactions. 
Financial compensation and price gouging. Money can make a transaction 
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repugnant. Relatively few people are opposed to kidney donation, but 
many oppose selling kidneys to the highest bidder; in-kind benefits such 
as income tax credits to sellers are more accepted (Querido et al., 2019; 
Rodrigue et al., 2009). Money changing hands seems to be integral to 
repugnance in other domains as well: The practice of paying people to 
stand in line for lobbyists who wish to attend congressional hearings has 
been called into question (e.g., “linestanding.com”; see Sandel, 2013), 
and many people who have no problem with two parties entering a 
consensual intimate relationship may oppose the “economization” of 
intimate relationships found in escort services, prostitution, and 
pornography (Sandel, 2013). Sometimes, prices on transactions only 
meet with disapproval when they are too high, for instance selling basic 
necessities at higher prices after a natural disaster (price gouging; see 
Kahneman, Knetsch, & Thaler, 1986) or buying tickets to an event in 
order to sell them on at a higher price (ticket scalping; see Roth, 2007). 
Judging from these examples, transactions may be repugnant if they are 
perceived as exploiting the socioeconomically disadvantaged (Hill, 
1994; Roth, 2007), highlight economic inequalities (Sandel, 2012), or 
objectify sellers by treating them as means to an end (Roth, 2007, also 
see Table 1). 

1.1.1. Markets for body parts 
The purchase and sale of body parts is probably one of the best- 

studied contested market transactions. Although free markets for or
gans could reduce or completely eliminate waiting lists for organ 
transplants (Ghods & Savaj, 2006), there are concerns that organ mar
kets can be manipulative and coercive. Research has explored whether 
these concerns can be addressed through how the market is designed 
(Lacetera, 2017; Niederle, Roth, & Sonmez, 2008; Roth, 2015). For 
instance, kidney markets received more approval if the buyer was an 
institution (e.g., government) rather than an individual (Leider & Roth, 
2010). A similar logic may apply to clinical trials that typically offer 
significantly higher pay compared to other types of “unskilled” labour 
(Ambuehl, 2017; Roth, 2007; Wilkinson & Moore, 1997). Thus, markets 
for body parts are often judged to be repugnant if they are seen as co
ercive (Ambuehl et al., 2015) or exploitative (also see previous section), 
or if they may expose participants to unknown risks (Ambuehl et al., 
2015; Leuker et al., 2020). 

1.1.2. Children and reproductive medicine 
Buying a child from its mother is widely considered repugnant; 

however, in some countries it is legal and socially acceptable to pay 
surrogate mothers to carry a baby to whom they are genetically unre
lated (Roth, 2007). Sperm donation2 is legal in many countries—but the 
number of children, the amount of money that can be paid, and the 
eligibility of potential recipients are often restricted. Selling one’s own 
child can be considered exploitative and coercive for poorer individuals. 
These examples also highlight that reproduction in general, including 
sperm donation may be considered sacred (Khalil & Marciano, 2018), 
making them taboo trade-offs (Tetlock, 2003). 

1.1.3. Sex, love, and friendship 
Why are markets for sex (prostitution, pornography) or compan

ionship (escort services) considered unacceptable by some? Many of the 
previously identified characteristics appear to play a role: Causing or 
inciting another person to become a prostitute for gain is an offence in 
the UK (The Sexual Offences Act, 2003) because it is exploitative. Love 
and friendship may be considered “absolute and inviolable” (Tetlock, 
2003), making prostitution and escort services taboo trade-offs. In 
addition, these transactions may also evoke concerns about effects they 
can have outside the transactions themselves. For example, sex markets 
may impact the communities in which they are found (Roth, 2007), and 
affected communities may intimidate and harass sex workers (Sanders, 

2004). On the other hand, completely prohibiting these transactions 
may lead to black markets (Roth, 2015). 

1.1.4. Blasphemy 
Blasphemy can lead to or reflect discrimination, hatred, or hostility 

between groups with different religious beliefs or worldviews (Roth, 
2007). Some consider Kanye West’s album “Yeezus,” in which he refers 
to himself as Jesus, to be blasphemous. At the same time, protected 
values such as freedom of speech preclude prohibiting all potentially 
blasphemous texts or art (indeed, the album Yeezus is not illegal). A 
crucial characteristic here may be the extent to which the transaction is 
harmful to society (Satz, 2010). 

1.1.5. Drugs and addiction 
One concern surrounding the purchase and sale of substances like 

alcohol, marijuana, or cocaine on the free market is their addictive na
ture (Roth, 2007). The same concern can be raised for gambling; 
governmental regulators often strive to strike a balance between reaping 
the benefits of a tax source and protecting citizens who gamble. Pro
hibiting transactions such as gambling or selling alcohol can be trou
blesome because voluntary buyers and sellers may respond to 
prohibitive laws by creating black markets (Roth, 2007; Roth, 2015), 
which may lead buyers into even riskier situations. 

1.1.6. Civil duties 
Civil rights and duties are often considered incommensurable with 

money (Tetlock, 2003). Even the mere act of contemplating buying 
citizenship or buying one’s way out of jury duty or into college (Roth, 
2007; Sandel, 2013) can “disqualify [people from their] moral com
munity” (Tetlock, 2003, p. 321). In addition, selling them may be 
considered harmful to society (Satz, 2010). 

1.1.7. Merit 
Most people would agree that some goods, such as doctorates or 

scholarships, should be allocated based on merit (Roth, 2007; Sandel, 
2013). Selling them is harmful to society (Ezell & Bear, 2005; Satz, 
2010) and likely opposes people’s values. 

1.1.8. Environment 
Trophy hunters can travel to the Arctic and obtain the right to shoot a 

walrus. In 2013, a trip cost $5,000 − $6,000 (Sandel, 2013). The com
munity that sells some of the permits it receives from the government to 
trophy hunters generally finds the transaction—in which both the meat 
and the money stay in the community—acceptable, but many others find 
this transaction repugnant. It does not align with their values and 
typically produces high moral outrage (Chivers, 2002; Herskovitz, 
2014). Some critics also consider tradeable emissions (i.e., one’s right to 
pollute) repugnant (Roth, 2007), although this market initially 
encountered relatively little opposition (Schmalensee, Joskow, Eller
man, Montero, & Bailey, 1998). These transactions may be character
ized by harms imposed on society (Satz, 2010), a strong conflict with 
one’s values (Elias, Lacetera, Macis, & Salardi, 2017), and feeling 
personally affected by the transaction (Roth, 2015). 

2. Study 1: exploratory factor analysis 

2.1. Participants 

A total of N = 854 respondents completed a survey posted on Prolific 
Academic for a flat payment of £2.10 for an average of 21 minutes of 
their time (interquartile range = 17–27 minutes) in December 2018. 
Inclusion criteria were being a UK resident (indicated nationality = .97 
UK; indicated residence = .99 UK), fluency in English (self-assessed), 
and a minimum approval rating of 80% in earlier studies completed on 
the platform. The survey was approved by the Institutional Review 
Board of the Max Planck Institute for Human Development. We analyzed 2 Although payment is usually involved, this is the standard term. 
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data from N = 799 respondents who passed two simple attention checks 
(questions pertaining to the instructions on the same page). The final 
sample consisted of 493 females, 301 males, and 5 respondents who 
identified as “other”; the average age of the sample was 38 years old 
(range 18–75 years, SD = 12.5; see Supplementary Material 1.1 for 
distributions). The sample size for both studies was determined before 
any data analysis. We report all measures (individual difference mea
sures and analyses are reported in the Supplementary Material). 

2.2. Survey 

2.2.1. Transactions 
We retrieved our examples of potentially repugnant transactions 

from several sources: articles directly discussing repugnance (Roth, 
2007), closely related empirical articles (e.g., Ambuehl, 2017; Elias 
et al., 2016; Leider & Roth, 2010), works in political philosophy (e.g., 
Sandel, 2013; Satz, 2010) and psychology (Kahneman et al., 1986). 
From this literature, we retrieved 48 transactions that have been 

classified as repugnant, unethical, or “a good that should not be for sale” 
(Satz, 2010) and added three transactions of own interest to the list, for a 
total of 51. Transactions were taken from a variety of domains, such as 
transactions involving body parts or bodily functions (e.g., organs, life 
insurance, surrogate motherhood), transactions that may corrupt social 
values (e.g., child labour, standing in line for others, citizenship) and 
transactions that may pose a risk to the seller (e.g., boxing, clinical trials, 
cocaine). Each transaction was summarized in a brief sentence indi
cating the seller, the buyer, and the good they sought to exchange. For 
instance, the transaction child labour was summarized as follows: “A 
child under the age of 16 (‘seller’) is paid to work full time for a com
pany/person (‘buyer’).” The Supplementary Material (Section 2) con
tains a list of all transactions and their summaries. To keep the survey 
manageable, each respondent evaluated the degree of repugnance and 
25 characteristics of a random subset of three transactions 

2.2.2. General repugnance measure 
The first evaluation respondents made pertained to the overall 

Table 1 
Characteristics identified in extant literature on repugnant transactions, closely related empirical articles, and work in political philosophy.   

Characteristic Wording of question with labels in empirical studies Domain in original paper 

(1) Amount of money (Roth, 2007) “How much money would be acceptable to change hands when transacting [TRANSACTION]?” (No 
money ⇔ Any amount agreed upon) 

Kidneys, Clinical trials 

(2) No direct payments (Lacetera, 
2017) 

“To what extent would offering an incentive other than money (e.g., tax credit) be acceptable?” 
(Completely acceptable ⇔ Completely unacceptable) 

Kidneys 

(3) Governmental involvement (Leider 
& Roth, 2010) 

“To what extent should the government or an institution act as an intermediary (the ‘buyer’) in 
transacting [TRANSACTION] (i.e., should a governmental agency/institution make a standard 
payment to the seller)?” (Anyone can sell to anyone ⇔ Government/institution needed) 

Kidneys 

(4) International (Roth, 2007) “To what extent should transacting [TRANSACTION] be restricted to the buyer’s/seller’s own 
country?” (Only own country ⇔ Worldwide) 

Kidneys 

(5) Undue influence (Ambuehl, 2017;  
Elias et al., 2015) 

“To what extent does the involvement of money have an undue influence on the seller’s decision when 
transacting [TRANSACTION]?” (No undue influence ⇔ Strong undue influence) 

Clinical trials, Organs 

(6) Seller’s risk (Leuker et al., 2020) “To what extent does transacting [TRANSACTION] pose a risk to the seller?” (No risk at all ⇔ High 
risk) 

Clinical trials 

(7) Buyer’s risk (own) “To what extent does transacting [TRANSACTION] pose a risk to the buyer?” (No risk at all ⇔ High 
risk) 

– 

(8) Risk known to seller (Leuker et al., 
2020) 

“To what extent are the risks known to the seller?” (Completely known ⇔ Completely unknown) Clinical trials 

(9) Understand consequences ( 
Ambuehl & Ockenfels, 2017) 

“To what extent can the consequences of transacting [TRANSACTION] be fully understood by the 
seller?” (Fully understandable ⇔ Not understandable at all) 

Human egg donation 

(10) Exploitative (Hill, 1994; Roth, 2007) “Does transacting [TRANSACTION] leave some people, particularly the poor, open to exploitation?” 
(Not at all open to exploitation ⇔ Completely open to exploitation) 

Various (e.g., 
prostitution) 

(11) Objectification (Roth, 2007) “Does putting a price on [TRANSACTION] objectify it or those involved in the transaction?” (Does not 
objectify at all ⇔ Completely objectifies) 

Organs 

(12) Dignity seller (Elias et al., 2016) “How does transacting [TRANSACTION] affect the dignity of the seller?” (Promotes human dignity ⇔ 
Violates human dignity) 

Kidneys 

(13) Personally affected (Roth, 2015) “If it were legal and common, how would transacting [TRANSACTION] affect you personally?” (Not 
affected at all ⇔ Strongly affected) 

Various 

(14) Conflict with values (Elias et al., 
2016) 

“Is transacting [TRANSACTION] compatible with your values?” (Compatible ⇔ Incompatible) Human egg donation 

(15) Common (own) “Is transacting [TRANSACTION] common in your society?” (Very rare ⇔ Very common) – 
(16) Experience as a seller (own) “Have you considered selling [TRANSACTION]?” (Never ⇔ Often) – 
(17) Experience as a buyer (own) “Have you considered buying [TRANSACTION]?” (Never ⇔ Often) – 
(18) Empathy buyer (Bruneau et al., 

2017) 
“To what extent can you relate to the buyer of [TRANSACTION]?” (Cannot relate at all to buyer ⇔ Can 
fully relate to buyer) 

– 

(19) Empathy seller (Bruneau et al., 
2017) 

“To what extent can you relate to the seller of [TRANSACTION]?” (Cannot relate at all to seller ⇔ Can 
fully relate to seller) 

– 

(20) Disgust (Nussbaum, 2010) “To what extent do you consider transacting [TRANSACTION] disgusting?” (Not at all disgusting ⇔ 
Extremely disgusting) 

Various (e.g., Sex) 

(21) Sacredness of good (Khalil & 
Marciano, 2018) 

“Do you consider [TRANSACTION] to be sacred?” (Not at all sacred ⇔ Highly sacred) Various 

(22) Harmful to society (Satz, 2010) “To what extent is transacting [TRANSACTION] harmful to society?” (Not at all harmful ⇔ Extremely 
harmful) 

Various (e.g., Sex, 
Organs) 

(23) Fairness (Elias et al., 2016;  
Kahneman et al., 1986) 

“To what extent is transacting [TRANSACTION] advantageous for the seller or the buyer?” 
(Advantageous for seller ⇔ Advantageous for buyer) 

Various 

(24) Inequalities (Sandel, 2012) “To what extent does transacting [TRANSACTION] highlight economic inequalities (i.e., class-based 
privileges and disadvantages)?” (Not at all ⇔ Very much) 

Various (e.g., carbon 
emission trading) 

(25) Black markets (Roth, 2015) “If transacting [TRANSACTION] were made illegal, how likely is it that black markets would emerge?” 
(Very unlikely ⇔ Very likely) 

Prostitution 

Throughout, we refer to each of these characteristics using their referents in Table 1 (first column, bold). Including the general repugnance measure, each participant 
made 84 judgments (28 per transaction × 3 transactions). 
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repugnance of a transaction. The measure consisted of three questions 
that people responded to on a 7-point Likert scale with reference points: 
(1) “How morally permissible do you consider transacting [name of 
transaction]?” (Morally impermissible ⇔ Morally permissible) [reverse 
coded]; (2) “To what extent should transacting [name of transaction] be 
forbidden?” (Never forbidden ⇔ Always forbidden); and (3) “To what 
extent would transacting [name of transaction] be permissible if no 
money changed hands?” (Morally impermissible ⇔ Morally permissible) 
[reverse coded]. These questions were constructed from the definition of 
repugnant transactions (Roth, 2007; Sandel, 2013) and slightly adapted 
from an earlier empirical study (Leuker et al., 2020). In general, the 
scale achieved high internal consistency (Cronbach’s α = .84). There
fore, in the analyses, we use a participant’s mean judgments to all three 
questions as a dependent variable. Note that robustness checks using 
only the first question—To what extent is a given transaction morally 
permissible?—showed that this analytic decision did not systematically 
alter our conclusions. This can also be expected based on the high cor
relation between the three items. 

2.2.3. Characteristics 
We identified 25 characteristics that have been shown or suggested 

to be associated with repugnance (e.g., Roth, 2007; Lacetera, 2017; 
Elias, Lacetera, & Macis, 2015; Ambuehl, 2017; Bruneau, Cikara, & 
Saxe, 2017; Sandel, 2013, see Table 1). Respondents assessed trans
actions on these 25 characteristics on 7-point Likert scales with refer
ence points. The question order was randomized across participants. 

2.2.4. Individual differences 
At the end of the survey, we explored individual differences with 

brief scales and measures of interest including a personality scale (Soto 
& John, 2017), a market attitudes scale (Goff & Noblet, 2018), and a 
question about religiosity. The scales were always presented in the same 
order, but items within scales were randomized. The survey concluded 
with demographic questions (gender, age, education, income, country of 
origin, country of residence). As religion may in part determine the 
extent to which some goods are considered sacred, we also asked re
spondents to indicate the extent to which religion is an important aspect 

of their life (7-point Likert scale: Not at all important ⇔ Very important). 
Analyses of individual differences in judgments of repugnance, complete 
scales, and evaluations of internal consistency (Cronbach’s alpha) can be 
found in the Supplementary Material (Section 7). These analyses showed 
that respondents who consider some goods sacred, consider religion 
important, subscribe to deontological reasoning, or hold conservative 
political views were more likely to rate the transactions in our set to be 
more repugnant. Respondents who subscribed to utilitarian reasoning 
considered the transactions in our set overall less repugnant. 

2.3. Statistical analyses 

2.3.1. Bayesian regression modeling 
We relied on Bayesian estimation techniques (Kruschke, 2014) and 

applied Bayesian Generalized Linear Models using Stan in R for regres
sion analyses with the brms package (Bürkner, 2017). Likert scale 
data—typically not normally distributed—was modelled with ordinal 
cumulative regression models (Bürkner & Vuorre, 2018). We controlled 
for individual variation by adding a random “respondent” intercept in 
all models that used more than one observation per individual. We relied 
on leave-one-out crossvalidation (LOO) to identify best-fitting models 
(Bürkner, 2017). These analyses suggested that models controlling for 
individual variation (with respondent intercepts) yielded better fit 
(indicated by lower LOO values) than those that did not. We investigated 
the convergence of posteriors through visual inspection and the Gel
man–Rubin statistic (Gelman & Rubin, 1992). We used weakly infor
mative default priors from the brms package Bürkner and Vuorre 
(2018). 

In general, we report the mean of the posterior distribution of the 
parameter or statistic of interest and two-sided 95% equal tail credible 
intervals (CI) around each value. Our focus is on estimating the effects of 
particular conditions and our analyses reflect this goal; in comparing the 
models and predictors, however, the crucial issue was whether the CI 
included 0 or not. If the interval around a given coefficient does not 
include 0, there is a credible positive (negative) association between 
variables in a given regression model. 

Immigration rights
Cadavers for anatomical studiesMarijuanaGenetically modified cropsDeceased organs

QueuingSurrogacy
LitteringHuman eggs

BloodLiving organs
Right to marry to a gay coupleGamblingNuclear energy

Abortion
BoxingCigarettesCharging interestClinical trial participationEscort serviceYeezus albumSelling spermLife insuranceMedical marijuana
Alcohol

1 2 3 4 5 6 7
Judged repugnance

Right to hunt endangered animalsBride priceVoting rightsChild labour
Guns

CocaineDoctoratePrice gouging
BriberyTradeable emissionsCitizenshipDwarf tossingSelling a childTicket scalpingUniversity entrance

Jury dutySterilization
Sending waste to other countriesRefugee quotasMercenary armiesHorse meat in a restaurantPermits for having children

Algorithm predicting life expectancyVoluntary slaveryProstitutionPornography
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Fig. 1. Judged repugnance across transactions (ordered from least to most repugnant transaction) in Study 1. Vertical lines represent median judgments across 
respondents. 
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2.3.2. Factor analysis 
To investigate whether the characteristics of repugnance can be 

reduced to a lower number of higher-order factors, we conducted an 
exploratory factor analysis (EFA) using the package psych in R (Revelle, 
2018). Our methodical choices are based on recommendations from 
Costello and Osborne (2005). We excluded two items for which skew
ness and kurtosis exceeded ∣2∣ (experience as a seller and experience as a 
buyer) and one item with an inadequate amount of variance for a factor 
analysis (fear that black markets would emerge if transaction were 
illegal), leaving 22 items in the analysis. We allowed for respondents’ 
evaluations of various properties to be correlated, and thus chose an 
oblique (oblimin) method to rotate extracted factors. In selecting our 
final model, we sought to identify a clean factor model that exhibits item 
loadings above 0.32, none or few items with crossloadings between 
factors (Costello & Osborne, 2005), a reasonable Tucker Lewis Index (a 
fit index in which a cutoff of .95 or greater indicates good model fit), and 
theoretically sensible factors. Further details and model code are pro
vided on the Open Science Framework (osf.io/efzsm). 

2.4. Results 

2.4.1. Repugnance by transaction 
Fig. 1 shows that mean judgments of repugnance across the 51 

transactions were highly variable. The most permissible transactions 
included buying and selling alcohol (M = 1.58 [1.26,1.95]), medical 
marijuana (M = 1.75 [1.40,2.14]), and life insurance (M = 1.74 
[1.40,2.12])—transactions that are also legal in the UK, albeit with re
strictions. The most repugnant transaction was selling the right to hunt 
an endangered animal (M = 6.11 [5.90,6.24]); other highly repugnant 
transactions included selling voting rights (M = 5.83 [5.55,6.03]) and 
bride prices (M = 5.66 [5.37,5.89]). The Supplementary Material 
(Section 5.1) lists coefficients with Bayesian highest density intervals for 
all transactions, ordered from least to most repugnant. 

2.4.2. Dimensions (exploratory factor analysis) 
Many of the characteristics of transactions assessed by our re

spondents are likely to be correlated across different transactions. For 
example, transactions that were judged “exploitative” may also have 
been judged “harmful to society” and transactions that were judged 
“common” may correlate with a respondent’s “experience as a buyer.” 
Such patterns of correlations can be investigated systematically with a 
factor analysis, revealing a condensed number of factors or dimensions3 

along which (more or less) morally contested market transactions can be 
described. 

We conducted an exploratory factor analysis with no prior hypoth
eses about the number and the nature of the factors to emerge. Table 2 
shows the best-fitting solution of this analysis. The solution is a 
compromise of reasonable fit indices (e.g., a Tucker Lewis Index of 0.99, 
where a cutoff of 0.95 or greater indicates good model fit), a limited 
amount of crossloadings between factors, and avoiding factors with 
fewer than three items (though see factors 3 and 6). 

The factor analysis revealed six dimensions associated with repug
nant transactions: moral disgust, exploitation, unknown risk, incom
mensurability, need for regulation, and seller’s risk. Moral disgust arises 
when a person finds a transaction disgusting and strongly opposed to 
their values and has little empathy for anyone engaging in the trans
action. Note that the item “No direct payments” also loaded on the factor 
moral disgust. This item probed the permissibility of a transaction if it 
offered incentives other than money (e.g., tax credit). This correlation 
likely arose because people opposed the transactions in our set just as 
strongly if the seller were to be offered incentives other than immediate 
monetary payment (e.g., tax credits). We removed this item in Study 2 
since it is theoretically unrelated to moral disgust. Exploitation is judged 
to be higher the more a transaction objectifies the seller and the more 

Table 2 
Six-factor model solution.  

Factor Characteristic Factor loadings 

(1) (2) (3) (4) (5) (6) 

(1) Moral disgust No direct payments 0.91      
Disgust 0.85      
Empathy seller − 0.84      
Empathy buyer − 0.84     − 0.30 
Conflict with values 0.83      
Harmful to society 0.69      
Dignity seller 0.65 0.40     
Common − 0.46  − 0.38 − 0.41   

(2) Exploitation Exploitative  0.85     
Inequalities  0.81     
Undue influence  0.63     
Objectification 0.38 0.46  0.30   

(3) Unknown risk Risk known to seller   0.92    
Understand consequences   0.92    

(4) Incommensurability Fairness    0.74  0.37 
Sacredness of good    0.72   
Acceptance of money − 0.39   − 0.48  0.35 

(5) Need for regulation Governmental involvement     0.81  
Buyer’s risk  0.36   0.57  
International     − 0.53  
Personally affected     0.46 − 0.36 

(6) Seller’s risk Seller’s risk  0.34    0.73 

Variance (proportion)  0.24 0.13 0.10 0.08 0.08 0.06 

Variance (cumulative)  0.24 0.37 0.47 0.55 0.63 0.69 

Note. Only loadings above .3 are displayed; properties are ordered based on their loadings to the six factors. We allowed for respondents’ evaluations of various 
properties to be correlated (oblimin method). 

3 We use the term factors when referring to the statistical analysis and di
mensions when referring to the psychological interpretations of the factors 
identified in the analysis. 
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coercive it is. Unknown risks may be a concern if the risks or conse
quences of a transaction are poorly understood. Incommensurability 
denotes that no amount of money is considered acceptable in a trans
action (e.g., for brides), or that a good or service is considered sacred. 
Fairness also loaded on this factor but crossloaded with seller’s risk. We 
suspected this was due to the reference points (advantageous to seller ⇔ 
advantageous to buyer). We rephrased the “fairness” question and its 
reference points in Study 2, and do not interpret it further here. Next, 
some transactions may be characterized by a need for regulation; this 
indicates a call for governmental involvement and a restriction to the 
buyer’s and seller’s own country (as opposed to international trade). 
Interestingly, “buyer’s risk” was also associated with this factor, 
potentially because respondents interpreted the question as the “buyer’s 
risk” of being sanctioned. We tested this hypothesis in the second study. 
Lastly, seller’s risk emerged as an own factor. As multiple items are 
needed to obtain a stable, reasonable factor structure, we do not inter
pret it further here. We rephrased this factor in Study 2. 

2.5. Conclusion 

The results of Study 1 suggest that repugnance toward a specific 
transaction can be quantified and possibly predicted. Study 1 identifies 
key dimensions that appear to make up the deep grammar of repugnant 
transactions. They can be used to map all market transactions in our set 
onto a factor space and compare them across these dimensions. Trans
actions that score high on all dimensions may be seen as most repugnant. 
We report these analyses, a more detailed discussion of the factors, and 
an analysis of individual differences in Study 2, in which, importantly, 
we first replicated the proposed factor structure. 

3. Study 2: replication and extension of study 1 dimensions 

In Study 2, we sought to confirm and improve the proposed explor
atory factor model from Study 1 in a new sample. Whereas Study 1 
focused on UK citizens, anyone fluent in English (self-assessed) was 

eligible to participate in Study 2. Before collecting data, we preregis
tered the factor structure we expected to emerge (based on Study 1), the 
number of items and transactions, sample size, and exclusion criteria on 
aspredicted.org/blind.php?x=yt2v7k. 

3.1. Participants 

A total of N = 855 respondents completed our survey on Prolific 
Academic for a flat payment of £2.10 for an average of 25 minutes of 
their time (interquartile range = 18–30 minutes) in July 2019. Inclusion 
criteria were fluency in English (self-assessed) and a minimum approval 
rating of 80% in earlier studies completed on the platform. Respondents 
who took part in Study 1 were excluded from taking part. The survey 
was approved by the Institutional Review Board of the Max Planck 
Institute for Human Development. We analyzed data from N = 755 re
spondents who passed two simple attention checks (questions pertaining 
to the instructions on the same page). The final sample consisted of 392 
females, 358 males, and 5 respondents who identified as “other”; the 
average age of the sample was 31 years old (range 18–76 years,4 SD =
10.7). Nationalities primarily included the UK (.32), Poland (.10), 
Portugal (.09) and a diverse set of other countries worldwide; a similar 
pattern emerged for respondents’ current country of residence (see 
Supplementary Material Section 1.2 for distributions of main sample 
characteristics). 

3.2. Survey (Adapted) 

We administered the same survey as in Study 1, but with modifica
tions to the questions about the properties of the transactions. Based on 
the exploratory factor analysis in Study 1, we predicted that five factors 
would emerge in a novel sample (we removed the question loading on 
factor 6): moral disgust, exploitation, unknown risk, incommensura
bility, and need for regulation. In order to reach a cleaner factor struc
ture, we implemented three changes relative to Study 1. First, we 
changed the wording of some questions. For instance, the “fairness” 

Right to marry to a gay coupleImmigration rights
GamblingSurrogacyHorse meat in a restaurant

BloodPornographyMarijuanaNuclear energyLiving organsDeceased organs
Cadavers for anatomical studies

Queuing
AbortionCharging interestClinical trial participationYeezus album

BoxingGenetically modified cropsEscort serviceLife insuranceHuman eggs
AlcoholSelling spermMedical marijuana

1 2 3 4 5 6 7
Judged repugnance

Right to hunt endangered animalsVoting rightsBride priceTradeable emissionsDoctorate
CocaineChild labourPrice gouging
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BriberyUniversity entranceTicket scalpingSelling a childSterilizationDwarf tossingPermits for having childrenMercenary armiesCitizenship

Jury duty
Sending waste to other countriesRefugee quotasVoluntary slaveryProstitutionCigarettes
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Algorithm predicting life expectancy

1 2 3 4 5 6 7
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Fig. 2. Judged repugnance across transactions (ordered from least to most repugnant transaction) in Study 2. Vertical lines represent median judgments across 
respondents. 

4 One person indicated being 16 years old, which is inconsistent with Prolific 
records and terms of use; it also did not match the age listed on their Prolific ID. 

C. Leuker et al.                                                                                                                                                                                                                                  

http://aspredicted.org/blind.php?x=yt2v7k


Cognition 212 (2021) 104644

8

question originally asked whether the transaction was more advanta
geous for the seller or the buyer with reference points (advantageous to 
seller ⇔ advantageous to buyer) and loaded on multiple factors. The 
revised question only asked for the extent to which the transaction is 
advantageous to the buyer. Second, we removed two questions that did 
not produce enough variance (fear that black markets would emerge, 
experience as a seller), two that loaded on several factors and could not 
be uniquely assigned (common in own society, objectification of the 
seller) and a question that was conceptually unrelated to factor 1 (“No 
direct payments”). Third, we added four new questions for factors that 
had a low number of properties loading on them (2–3) in order to obtain 
a more robust factor structure (e.g., we added “How regulated should 
[name of transaction] be in your society?”, completely regulated ⇔ not 
regulated at all) and predicted this item to load on the factor need for 
regulation. Lastly, the property “seller’s risk” emerged as an own factor 
in Study 1 but crossloaded with the factor need for regulation. We 
rephrased this question (“To what extent does the buyer of [name of 
transaction] risk being sanctioned by the state?”, not at all ⇔ very much) 
and predicted it to load on the factor need for regulation. In total, Study 
2 respondents evaluated a random subset of three transactions regarding 
the degree of repugnance and 21 other properties (compared to 25 in 
Study 1). The complete list of questions is provided in the Supplemen
tary Material (Section 6.2). 

3.3. Results 

3.3.1. Repugnance by transaction 
As in Study 1, we found that the degree of repugnance varied widely 

across the transactions studied (Fig. 2). On average, the transactions 
were judged similarly repugnant in Studies 1 and 2: Medical marijuana, 
the second-least repugnant transaction in Study 1, was judged to be the 
least repugnant transaction (M = 1.56 [1.23,1.92]). As in Study 1, the 
right to hunt an endangered animal was judged to be the most repugnant 
transaction in the set (M = 5.95 [5.70,6.12]). 

Also consistent with Study 1, we observed bimodal distributions of 
responses for the moderately repugnant transactions (on average, 
transactions were found to be moderately repugnant). These include 
selling horse meat in a restaurant (M = 3.03 [2.51,3.56]), selling the 
right to marry to a gay couple ([M = 3.19 [2.61,3.79]), and selling an 
algorithm that can predict life expectancy (M = 3.48 [2.99,4.00]). The 
findings suggest that some transactions are repugnant to everyone, 
whereas other transactions are approved of by some and disapproved of 
by others (Tetlock, 2003). The Supplementary Material (Section 5.2) 
lists coefficients for all transactions, ordered from least to most 
repugnant. 

3.3.2. Consistency between studies 
Overall, the mean judgments observed in Study 1 and 2 proved 

highly consistent. When ranking transactions in each study from the 
least to the most repugnant (see Supplementary Material, Sections 5.1 
and 5.2), we found high agreement between respondents in Study 1 (UK) 
and Study 2 (a wider range of countries), with a Spearman rank corre
lation ρ = .92 (Fig. 3). 

3.3.3. Dimensions (replication of study 1 factors) 
A factor analysis replicates all five predicted factors (Table 3). As in 

Study 1, the most important factor is moral outrage. The higher a 
transaction’s score on this factor, the more disgust and anger it triggers. 
Higher scores on this factor also indicate less empathy for the people 
engaged in the transaction, and more harm to society. The first factor 
also included two items that we originally predicted to load on other 
factors—the extent to which a transaction is considered taboo (sus
pected to load on “incommensurability) and the extent to which the 
transaction is unfair to the seller (suspected to load on “fairness”). 
Table 3 shows that these items have crossloadings with two other factors 
each. We recommend not including them in future studies. Also note 

that we relabelled this key factor moral outrage (from moral disgust in 
Study 1) because two emotions, anger and disgust, loaded on this factor. 
Moral outrage—the interaction between anger and disgust (Salerno & 
Peter-Hagene, 2013)—is a powerful emotion that “motivates people to 
shame and punish wrongdoers” (Crockett, 2017, p. 17). In the Sacred 
Value Protection Model, moral outrage is referred to as a “coping 
strategy” for judging taboo trade-offs (Tetlock, Kristel, Elson, Green, & 
Lerner, 2000). 

The second factor, need for regulation, refers to the extent to which 
people want governments to regulate a transaction in question and to 
restrict it to the parties’ home country. As predicted, a “buyer’s risk to be 
sanctioned” now loads on this factor, likely because our set of trans
actions already included transactions that are currently regulated (e.g., 
gun trade, medical marijuana). The higher a transaction’s score on the 
third factor, incommensurability, the more difficulty people have trans
lating the transaction’s worth into a monetary value and the more sacred 
they judge the good or service to be—and therefore, the less willing they 
will be to accept an exchange of money. The fourth factor, exploitation, 
describes the extent to which transactions are disadvantageous for 
people living in poverty by highlighting disparities between socioeco
nomic classes—for instance, it is unlikely that an affluent individual 
would feel financial pressure to sell their kidney. The final factor is 
unknown risk. The higher a transaction’s score here, the more sellers are 
perceived as being exposed to unknown risks or as unable to fully 
anticipate the consequences of the transaction. The first factor, moral 
outrage, explains the largest proportion of variance in the data (.29). The 
remaining four factors each explain a similar proportion of variance 
(around .10). All factors consisted of three characteristics or more and 
had relatively few crossloadings. Most factors were moderately associ
ated with each other (see Supplementary Material Section 6.6). Note 
that we explicitly allowed for factors and properties to be correlated (by 
choosing an oblique method to rotate extracted factors) because of 
theoretical considerations—transactions that trigger moral outrage will 
likely also elicit a need for regulation. As a robustness check, we also ran 
a confirmatory factor analysis using the lavaan package in R (Rosseel, 

Fig. 3. Rank order correlation between repugnance judgments in Study 1 
versus Study 2. Each dot represents one of the 51 market transactions in the set. 
Transactions are ordered from least to most repugnant across both studies; 
deviations from the identity line indicate differences in rank orders between 
studies. Generally, the order of transactions from least to most repugnant is 
highly consistent between studies (ρ = .92, with 1.0 indicating perfect agree
ment between samples). 
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2012). This analysis provided further evidence for the factor structure 
reported above (see Supplementary Material Section 6.8). 

Fig. 4 plots all 51 transactions in a factor space made up of two of the 
five factors, moral outrage and the need for regulation. This factor space 
shows that many transactions that trigger substantial moral outrage also 
trigger a strong perceived need for regulation (upper right quadrant). 
This echoes the finding that the higher the dread potential of a risk, the 
more people want it to be strictly regulated (Slovic, 1987). However, 
some transactions elicit little moral outrage but are still associated with 
a strong need for regulation (upper left quadrant). Surrogate mother
hood, organ donations from deceased donors, and offering abortions fall 
into this category. The figure illustrates that repugnance can be broken 
down into different factors—such as moral outrage and the need for 
regulation—and that not all characteristics are perceived as equally 
pronounced across different transactions. 

3.3.4. Profiles of repugnant transactions 
Fig. 5 plots each transaction’s scores on all five factors, ordered from 

least repugnant (top left: medical marijuana) to most repugnant (bottom 
right: right to hunt an endangered animal). All factor scores are based on 
normalized values. Consequently, deviations from 0 indicate the trans
action scores higher or lower on a particular factor relative to the other 
transactions in the set. The figure reveals two interesting aspects of these 
profiles of repugnant transactions. 

First, the most repugnant transaction in the set—the right to hunt an 
endangered animal—scores higher than the average transaction does on 
most dimensions. Consistent with media reports (e.g., Herskovitz, 
2014), the right to hunt an endangered animal co-occurs with high 
moral outrage, the need for regulation, and some degree of incom
mensurability. This transaction is also deemed exploitative, and thought 
to expose the seller to unknown risks. Conversely, many of the least 
repugnant transactions (e.g., the sale of medical marijuana or alcohol) 
score lower than the average transaction on all or four of the five factors. 
A regression analysis revealed that all factors were positively associated 
with judged repugnance (bmoraloutrage = 1.04 [0.95,1.13], bneed for regulation 
= 0.45 [0.16,0.74], bincommensurability = 0.39 [0.10,0.68], bexploitation = 0.53 

[0.25,0.80], bunknownrisk = 0.38 [0.08,0.67]). These associations are 
imperfect: As Fig. 5 also shows, different factors matter more or less in 
explaining repugnance for different transactions—which is unsurprising 
given the wide range of transactions sampled for the current studies. The 
Supplementary Material (Section 6.5) shows that most of the factors 
were also imperfectly correlated with each other. This is a consequence 
of theoretical considerations (a transaction may trigger more moral 
outrage and a higher need for regulation if it is more exploitative). 

Second, consistent with this analysis, each transaction’s profile is 
unique (Fig. 5). Notably, factor scores across transactions are highly 
variable for the moderately repugnant transactions, while overall judged 
repugnance is not. For instance, clinical trial participation induced little 
moral outrage but was considered somewhat exploitative, and judged to 
expose volunteers to unknown risks (consistent with earlier research; 
Leuker et al., 2020). A rapper selling an album named “Yeezus” was 
judged to be the most commensurable with money and the least 
exploitative of all transactions in the set. Surrogate motherhood was 
characterized more by the unknown risk to women than by its poten
tially exploitative nature, and was considered only somewhat incom
mensurable with money (but not much more than the average 
transaction in the set). Dwarf tossing and selling permits for having 
children were considered similarly repugnant on average, yet Fig. 5 
reveals that the desire to regulate (or perhaps prohibit) permits for 
having children is much higher than the desire to regulate dwarf tossing, 
even though both transactions trigger high moral outrage. Permits for 
having children are also considered more incommensurable with money 
than dwarf tossing. Identifying the dimensions that primarily shape 
perceptions of a given transaction can offer proponents and opponents of 
a particular market a valuable common starting point for productive 
public discourse. 

3.4. Conclusion 

Morally contested market transactions can be described on five 
distinct dimensions: moral outrage, need for regulation, incommensu
rability, exploitation, and unknown risk. All are associated with the 

Table 3 
Final five-factor model solution.  

Factor Characteristic Factor loadings 

(1) (2) (3) (4) (5) 

(1) Moral outrage Disgust 0.92     
Conflict with values 0.90     
Anger 0.85     
Empathy for buyers/sellers − 0.77    − 0.40 
Harmful to society 0.75     
Dignity seller 0.73  0.32   
Taboo trade-off 0.53 0.30   0.37 
Fairness − 0.48 0.40   0.31 

(2) Need for regulation Governmental involvement  0.90    
Need for regulation  − 0.78    
Sanctions 0.31 0.50   0.35 
International  − 0.41    

(3) Incommensurability Translatable to monetary value   − 0.75   
Sacredness of good/service   0.76   
Amount of money   − 0.64   

(4) Exploitation Exploitative    0.85  
Inequalities    0.79  
Undue influence    0.58  

(5) Unknown risk Surprising consequences     0.78 
Understand consequences     0.52 
Risk known to seller − 0.27    0.50 

Variance (proportion)  0.29 0.12 0.13 0.13 0.11 

Variance (cumulative)  0.29 0.41 0.54 0.67 0.78 

Note. Only loadings above .3 are displayed; characteristics are ordered based on their loadings to the five factors. We allowed for respondents’ evaluations of various 
characteristics to be correlated (oblimin method). 
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Fig. 4. Location of 51 transactions on factors 1 (moral outrage) and 2 (need for regulation) derived from the relationship among 22 characteristics of repugnant 
transactions. Each factor consists of a combination of characteristics, as shown below the x-axis. Color denotes factor 3 (incommensurability). 
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Fig. 5. Profiles of all 51 transactions on across the five factors, ordered from least repugnant (medical marijuana) to most repugnant (right to hunt an endangered 
animal) in the set. All factor scores are based on normalized values; deviations from 0 indicate the transaction scores higher or lower on a particular factor relative to 
the other transactions in the set. 
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extent to which market transactions were perceived as repugnant. 
Moreover, we found a similar rank order of the extent to which market 
transactions are considered repugnant across two studies. The five di
mensions can be used to create profiles for each transaction and compare 
people’s perceptions across transactions. While transactions that are 
considered extremely repugnant appear to score high on each of the five 
factors, perceptions vary for moderately repugnant transactions. 

4. General discussion 

Many people find markets for body parts, sex, companionship, and 
civil duties repugnant (Roth, 2007). Repugnance has often been studied 
separately within each of these domains, but not across them, making it 
difficult to gain a clearer understanding of the shared dimensions of 
repugnant transactions. Since this understanding is arguably crucial for 
reliably predicting how people might respond to novel kinds of market 
transactions, we aimed to shine a light on the deep grammar of repug
nance in transactions. 

First, we found that 25 characteristics previously identified in the 
study of repugnant transactions can be distilled into five distinct psy
chological dimensions: moral outrage, need for regulation, incommensu
rability, exploitation, and unknown risk. Classifying the multifaceted 
nature of repugnance into a handful of dimensions provides a structure 
that can, for the time being, be hypothesized to represent its deep 
grammar. Second, we were able to both quantify the extent to which a 
total of 51 transactions are considered to be repugnant and to describe 
the notable heterogeneity in the extent to which these transactions 
trigger repugnant feelings. Some transactions scored high on all or most 
of the five dimensions (e.g., right to hunt endangered animals, bride 
price); others scored high on only one or two dimensions (e.g., escort 
service, pornography; see Fig. 5). 

Importantly, respondents’ average judgments of repugnance proved 
highly consistent across both studies. At the same time, there was sub
stantial individual variability in how people assessed some of the 
moderately repugnant transactions (e.g., surrogate motherhood, horse 
meat in a restaurant, algorithms predicting life expectancy). This sug
gests that some types of transactions are “on ideological fringes,” 
inducing approval in some individuals and opposition in others (Tetlock, 
2003, p. 321). Third, we identified the extent to which each of the 
identified dimensions contributes to feelings of repugnance for each 
transaction. Transactions’ scores on the five factors can be used to create 
unique profiles for market transactions—thereby revealing, for example, 
whether a particular transaction is seen as incommensurable, exploit
ative, or both. This shows how transactions that, on average, prompt the 
same or similar degrees of repugnance may do so for very different 
reasons. Relatedly, a close comparison of transactions in Fig. 5 suggests 
that factors other than those identified in this work may contribute to 
global judgments of repugnance. For instance, selling cigarettes is 
considered slightly more repugnant than selling an algorithm predicting 
life expectancy—yet, selling cigarettes scores lower on most of the five 
factors than the algorithm. Future research should seek to identify fac
tors that account for such differences. 

Fourth, we identified mismatches between judged repugnance of a 
transaction and its current legal status. For instance, respondents 
considered carbon emissions trading and selling permits to shoot rare 
animals highly repugnant, but both are legal. Such mismatches may be 
grounds for policy makers to reevaluate those transactions (also see Roth 
& Wang, 2020); however, it is worth noting that legalization does not 
necessarily need to reflect the sentiments of the majority (e.g., if the 
trade in question affects a group of people who disagree with the ma
jority on the transaction’s repugnance). Finally, we observed that the 
degree of moral outrage a transaction prompts is a good predictor for the 
desire for regulation (comparable to “dread risk” in the case of desired 
regulation of risks Slovic, 1987), even though notable exceptions exist in 
which regulation is desired in the absence of moral outrage (e.g., sur
rogate motherhood, organ donations from deceased donors). 

Let us also highlight some of the limitations of our investigation. 
Even though we replicated the factor structure in two studies, the factor 
space needs to be replicated in different groups of respondents (e.g., 
respondents with different educational backgrounds, respondents with 
different cultural backgrounds, laypeople vs. experts). Culture-specific 
sets of transactions could also be examined (our studies used an 
encompassing and diverse global set of transactions). The factor struc
ture we identified is robust and informative, but detailed replication 
studies are necessary to capture the cognitive mapping of the domain of 
repugnant transactions across an even wider range of transactions and 
populations. Moreover, our studies represent a snapshot in time and 
cannot capture how perception of repugnance may change across time 
and locations (for an excellent analysis of historical case studies see 
Frevert et al., 2019). Next, in identifying characteristics that can induce 
repugnance, we harnessed the existing literature. Our set of character
istics is by no means exhaustive, and characteristics and factors other 
than those we identified may cause people to oppose certain types of 
transactions. Last but not least, our sample size, for the purpose of 
conducting factor analyses, was relatively small, thereby possibly 
limiting the robustness of the obtained factor structure even though the 
factor structure was replicated independently. With these qualifications 
in mind, we now turn to implications of our findings. 

4.1. How does a transactions’ legal status relate to its factor-analytic 
representation? 

In Fig. 6, we plot the transactions’ positions in a factor space made of 
two factors, moral outrage (factor 1) and incommensurability (factor 2, 
denoting the degree to which the exchange of money for the entity 
traded is considered acceptable in a transaction). The color of a point 
represents a transaction’s actual legal status in the UK at the time of 
writing and the point’s size represents the strength of the desire to forbid 
the transaction. In general, transactions that score high on the factors 
moral outrage and incommensurability invoke a stronger desire to 
forbid. Many of these transactions are also illegal. This is most pro
nounced in the upper right cell, where transactions that score high on 
both factors cluster (e.g., child labor, dwarf tossing, the sale of voting 
rights). However, Fig. 6 also reveals a few transactions that score high on 
moral outrage and are legal, such as the right to hunt an endangered 
animal and trading carbon emissions. High moral outrage for trans
actions that are currently legal signals that public acceptance of the 
policy in place is threatened, or that public attitudes are polarized. This 
could necessitate measures such as reconsidering the transaction’s legal 
status or improving communication around the rationale associated 
with a policy (e.g., the carbon emission trade as a tool for reducing 
carbon emissions). The transaction-specific profiles plotted in Fig. 5 can 
pinpoint why a particular transaction is considered repugnant. They also 
show that similar degrees of mean repugnance can emerge for different 
reasons. Consider prostitution and the sale of citizenship: Both are 
considered similarly repugnant, but prostitution scores high on moral 
outrage and low on the need for regulation, while the sale of citizenship 
scores low on moral outrage but high on the need for regulation. The 
kinds of profiles plotted in Fig. 5 help identify the hot buttons a trans
action may or may not push and thus guide public and legal discourse on 
these transactions. 

4.2. What we have learned about the nature of repugnance? 

Roth (2007) called on economists “to understand better and engage 
more with the phenomenon of repugnant transactions. Attitudes about 
the repugnance (or other kinds of inappropriateness) of transactions 
shape whole markets, and therefore shape what choices people face” (p. 
38). However, he also highlighted that “predicting when repugnance 
will play a decisive role is difficult, because apparently similar activities 
and transactions are often judged differently” (p. 43). In principle, there 
are at least two distinct ways to better understand why a market activity 
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is perceived as repugnant or not. One is to thoroughly dissect a specific 
transaction, isolate its key properties, and experimentally investigate 
how removing or adding these properties changes feelings of repug
nance. While insightful for a specific transaction, this approach ulti
mately leaves researchers with a long list of characteristics that are 
deemed crucial. For instance, we identified a total of 25 characteristics 
based on past research. An unwieldy list makes it increasingly hard to 
see the forest for the trees; nor does it necessarily improve the accuracy 
of predictions about repugnance. 

A second approach is comparative and aims to understand what 
common grammar might underlie repugnant transactions. This is the 
approach we took here. We adopted the “psychometric paradigm” that 
Slovic (1987) and colleagues have successfully established in the 
investigation of public perception of risk. Their goal was to develop a 
taxonomy of hazards that, in turn, can be used to understand and even 
predict responses to their risks. “A taxonomic scheme might explain, for 
example, people’s extreme aversion to some hazards, their indifference 
to others, and the discrepancies between these reactions and the opin
ions of experts” (Slovic, 1987, p. 281). This description of the seeming 
incoherence of people’s responses to hazards and their risks echoes the 
elusive nature of repugnance in transactions. The psychometric para
digm enabled us to take an important step toward predicting when 
repugnance will emerge. We found that when a transaction scores high 
on strong moral outrage, need for regulation, incommensurability, 
exploitation, and unknown risk, people are very likely to perceive it as 
repugnant. We also found, in both of our studies, that moral outrage 
explained the largest proportion of variance in the data. This suggests, at 
least initially, that the essence of repugnance may be a strong emotional 
response. An emotionally rooted opposition to a concept or idea would 
indeed be consistent with previous accounts (e.g., Ekman, 2016; Kass, 

1997). For instance, according to Kass (1997), repugnance can be “an 
emotional expression of deep wisdom, beyond reason’s power to fully 
articulate it” (p. 17). In addition, moral outrage has been conceived as a 
powerful emotion that leads people to shame and punish wrongdoers in 
their community (Crockett, 2017; Tetlock, 2003). One may thus be 
tempted to think of moral outrage as adaptive and in our analyses, it is 
indeed elicited by transactions perceived to be harmful to society. Other 
scholars, however, have highlighted that moral outrage as a gut 
response and in the absence of other reasons for objecting to a trans
action can exact substantial negative consequences (e.g., supporting 
sexism or bigotry, Nussbaum, 2010), including tempting people toward 
moral grandstanding (Baier, 1960). 

4.3. Implications for policy makers 

Roth’s (2007) observation that repugnance can emerge in many 
markets has prompted debates about how these markets should be 
regulated. Analyses such as ours that shed light on the diverse sources of 
repugnance can make these debates more productive. For instance, some 
transactions are seen as entailing high unknown risk but do not provoke 
moral outrage; others provoke significant moral outrage but are not seen 
as entailing exploitation or unknown risk (Fig. 5). Distinct commonal
ities and differences can be used to identify, as (Roth, 2007) put it, 
“issues that are fundamentally empirical … from areas of disagreement 
that are not primarily empirical” (p. 54). For instance, if the key concern 
is that a transaction entails unknown risk, it can be made less repugnant 
by regulating the conditions of the transaction, thereby reducing the risk 
as much as possible (this is the case for, e.g., clinical trials; see Leuker 
et al., 2020). If risk reduction is not possible, another approach to 
reducing public concern could involve transparently communicating the 

Fig. 6. Location of transactions on factors 1 (moral outrage) and 2 (incommensurability). Transactions are also categorized depending on their legal status in the UK 
(see color coding) and the desire to forbid (the larger the point, the greater the desire for banning the transaction). Only transactions with moral outrage >0 are 
labelled for clarity. 

C. Leuker et al.                                                                                                                                                                                                                                  



Cognition 212 (2021) 104644

14

risks. As people feel better informed about the risks, they may be more 
willing to approve of certain market transactions (Schmidt, 2019). 

Alternatively, repugnance in a transaction may stem from the fact or 
perception that the transaction is exploitative. If so, policy interventions 
could aim to protect those who are at risk of being exploited. For 
instance, selling kidneys on the free market is considered exploitative by 
most; it is also prohibited in most countries. One way to address this 
concern is to redesign the market such that kidney donations can be 
swapped between compatible donors (typically patients’ friends or 
family members whose kidney is incompatible with their loved one). 
These paired donations are not perceived as exploitative and have been 
instrumental in increasing kidney transplantation rates (Wallis, Samy, 
Roth, & Rees, 2011). 

In considering the public discussion of specific potentially repugnant 
market transactions, it is helpful to keep in mind that there are trans
actions—including the sale of horse meat in a restaurant, algorithms 
predicting life expectancy, the sale of cigarettes, and the export of waste 
to other countries—that elicit strong repugnance in some, but not all, 
respondents. This may be due to individual characteristics of the re
spondents themselves. For instance, the best single predictors for 
repugnance in both studies was disgust, which is part of moral outrage. 
Sensitivity to disgust varies across individuals; for instance, women have 
been found to be more easily morally disgusted than men, though evi
dence is mixed (Al-Shawaf, Lewis, & Buss, 2015, 2018; Tybur, Lieber
man, & Griskevicius, 2009). It is also possible that the source of 
interindividual differences resides in the interaction between a partic
ular transaction and individual characteristics (Roth & Wang, 2020). 
Whatever the reason, understanding what causes polarized attitudes 
toward specific transactions is likely to foster more constructive public 
debate. 

Roth (2007) noted that economists and proponents of controversial 
markets such as kidney sales do not always take repugnance seriously 
enough. One benefit of our approach of identifying the deep grammar of 
repugnant market transactions is to facilitate serious discussions be
tween advocates for and opponents of specific controversial market 
transactions by permitting both sides to better engage with the cause of 
feelings of repugnance and to clarify whether and how these feelings 
might be concretely addressed. This kind of informed discussion could 
lead to an appropriately regulated market—or to the conclusion that the 
concerns voiced cannot be addressed by regulation. It is important to 
note that the rise of polarization and the spread of misinformation and 
conspiracy theories has undermined many people’s trust in evidence 
and, as a result, added further complications to public discourse over 
controversial issues (see?). This does not mean, however, that all is lost. 
Rather, it is more important than ever to forge fundamental connections 
between sides. We believe that pinpointing the sources of repugnance 
can help establish crucial common ground in polarized discussions 
about controversial markets. 

5. Conclusion 

Our studies show that sources of repugnance can be revealed. 
Gaining insight into psychological dimensions that underlie repugnant 
transactions may facilitate constructive discussions between proponents 
and opponents of a specific market. The factor space we identified is 
robust across two studies and informative; future research should aim to 
determing the extent to which it generalizes to other places, times, and 
sets of markets. 
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