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Abstract
This study is the first to propose and provide empirical evidence for a dual-process theory of
criminalization, a corollary of Joshua Greene’s dual-process theory of moral judgment (Greene, 2013,
2014). The norm in criminalization theory is slow, reasoned argumentation. Our study demonstrates
that fast, intuitive processes (in this case: a dispositional proneness to experience disgust, measured by
disgust sensitivity) are associated with the decision to criminalize behavior, particularly virtual child
pornography. Several studies have linked disgust sensitivity to harsher moral condemnation. However,
no previous study has empirically investigated whether individual differences in disgust sensitivity also
influence the criminalization of behavior. We tested this hypothesis in an online study (N = 1,175),
using several vignettes in which harmfulness and disgustingness were varied orthogonally. In line with
our hypothesis, 1) the vignette low in harm, high in disgust (virtual child pornography) was criminalized
more readily than the vignette high in harm, low in disgust (financial harm), and 2) disgust-sensitivity
was significantly associated with the decision to criminalize virtual child pornography, in both lay
participants and legal professionals, such that more sensitive individuals were more inclined to
criminalize. Ultimately, this could result in a criminalization bias. Limitations and implications are
discussed.
Keywords: criminalization, dual-process theory, disgust sensitivity, intuition, moral decisionmaking.
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Criminalization, Fast and Slow?
Intuition Predicts Criminalization of Virtual Child Pornography
One of the most fundamental questions in criminal legal theory is: what type of behavior should
we bring under the scope of criminal law? This is a moral question, and answering it is a moral decision
(Stanton-Ife, 2022). In law and philosophy, the answer to this question is traditionally considered to be
found through slow, system 2 thinking (to use Kahneman’s [2011] term), guided by rational deliberation
and legal reasoning (Alexander & Sherwin, 2021; Dickson, 2016; Duff, 2014; Dworkin, 1977; Edwards,
2018; Feinberg, 1984-1988; Hart, 1963; Husak, 2008; Levi, 1949/2013; Simester & Von Hirsch, 2011;
Tadros, 2016). In their reasoning, legal scholars make use of various normative concepts (Stanton-Ife,
2022), such as the harm principle (Mill, 1859/2005), moral wrongfulness (Devlin, 1959), and legal
goods (Birnbaum, 1834). The harm principle—simply put: if the conduct causes harm to others—is
often considered the most important basis for criminalization (Feinberg, 1984; Hart, 1963). 1 However,
studies in moral psychology and cognitive (neuro)science have found that moral decision-making
encompasses not only slow, reasoned processes (system 2) but also fast, intuitive processes (system 1);
the latter often occur without people being aware of them and they can result to rationalization (Greene,
2013; Haidt, 2012; see also Cushman, 2020). This view is grounded in dual-process thinking
(Kahneman, 2011; Sherman et al., 2014).2 In this study, we aim to empirically investigate whether this
also applies to the criminalization of behavior: to what extent do intuitive, system 1 processes (measured

1 This is a topic of debate: most notably between defenders of the harm principle and “legal moralists”. For now, the harm principle
is characterized as the most well-known and central limiting principle within criminalization theory (Stanton-Ife, 2022).
2 First, it is important to note that “system 1” and “system 2” do not describe distinct areas in the brain or fixed constructs in our

cognition: they are metaphorical categorizations at the behavioral level, classifying many underlying cognitive mechanisms. Second, “intuitive
processes” do not simply translate as “emotions”: they cover a much wider spectrum of fast, automatic processes in our cognition. (Cushman,
2013; Crockett, 2013; Greene & Young, 2020; Kahneman, 2011).
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by disgust sensitivity) affect the decision to criminalize behavior?3 To investigate this, we focus on the
case of virtual child pornography (i.e., images of virtual children engaging in virtual sexual conduct).4
Virtual Child Pornography
Technological developments are confronting legislators with novel types of behavior that are not easy
to characterize in ethical terms. One example is virtual child pornography (Gillespie, 2018). This topic
is controversial and has sparked much debate: the arguments pro and contra criminalization range from
the harm principle to legal moralism (Gillespie, 2018; Levy, 2002; Luck, 2009; Ost, 2010; Strikwerda,
2011, 2014).5 Over recent decades, many countries have brought realistic virtual child pornography
under the scope of the criminal law, including the United States, Canada, Australia, South Africa, and
many EU member states (Bird, 2011; Gillespie, 2018; Witting, 2020).6 In good legal tradition (Edwards,
2018), argumentation for this is based on deliberative, legal reasoning. That is, legislators and legal
scholars try to find arguments based on their system 2 reasoning.
The central argument refers to the harm principle (Mill, 1859/2005), with legislators claiming
that virtual child pornography is—directly or indirectly—harmful to real children (Bird, 2011;
Gillespie, 2018; McLelland & Yoo, 2007; Witting, 2020). This claim has met with criticism (Ashcroft
v. Free Speech Coalition, 2002; Bell, 2012; Bird, 2011; Burke, 1997; Gillespie, 2018; Gray, 2021; Ost,
2010; Witting, 2020). It is not certain that virtual child pornography is harmful to children, for example
that online child offenses “fuel” offline child abuse; clear evidence for this is absent and/or debated
(Babchishin et al., 2015, 2018; Endrass et al., 2009; Gottfried et al., 2020; Gray, 2021; Houtepen et al.,

3

Of course, scholars in legal philosophy are well aware that intuitive processes can have an impact on criminalization (e.g., Hart,
1963; Nussbaum, 2004); some even find justification in them (Devlin, 1959; Moore 1997). However, the vast majority of legal scholars still
regard rational deliberation and legal reasoning as doing most of the work, and intuitive processes as having a minor role or at least being
within our awareness (Alexander & Sherwin, 2021; Sunstein, 2008). This differs from dual-process models, which consider intuitive processes
to be doing most of the work, and slow, reasoned processes to often be a rationalization (Greene, 2008, 2013, 2014; Haidt, 2001; Kahneman,
2011; see also Cushman, 2020).
4 In this paper, we narrow the definition of “virtual material” to material that is produced entirely without the use of any real

children (e.g., computer-animated drawings, paintings, sculptures, dolls). Virtual child pornography is also called “virtual child sexual
exploitation material”, with reference to its potentially harmful effects. For more on the definition, see Gillespie (2018).
5

Legal moralism is the view that (prima facie) it can be morally legitimate to prohibit conduct on the ground that it is
inherently immoral, i.e., “morally wrong”, even though it causes neither harm nor offense to the actor or to others (Stanton-Ife, 2022;
Feinberg, 1984). For present purposes, we will leave aside discussions about “the offense principle” as grounds for criminalization
(Feinberg, 1985).
6 E.g., Child Pornography Prevention Act 1996 (invalidated by Ashcroft v. Free Speech Coalition, 2002); PROTECT Act 2003;
Convention on the Protection of Children against Sexual Exploitation and Sexual Abuse 2007 (Lanzarote Convention); Coroners and Justice
Act 2009; Combating sexual abuse and sexual exploitation of children and child pornography (Directive 2011/93/EU).
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2014; Ost, 2010; Gillespie, 2018; Nair, 2019; Seto, 2013, 2018; Seto et al., 2011; but see Christensen
et al., 2021). Moreover, it is suggested that the availability of virtual child pornography makes people
less prone to child sexual abuse by providing an outlet or a means of treatment (Cisneros, 2002;
Diamond, 2009; Levy, 2002; Seto, 2013). Here, we sidestep this debate. If future evidence (clearly)
shows that virtual child sexual material poses a threat to children, then obviously it should be a criminal
offense. For present purposes, however, we will follow the most prominent claims in the literature and
assume that the harmfulness of virtual child sexual material is— at most—low.
Another line of argumentation is based on legal moralism (Bartel, 2012; Strikwerda, 2011,
2017; Patridge, 2013). However, arguments of this kind are deemed abstract and “rickety” (Ost, 2010),
below the consensus standard (Luck, 2009; Patridge, 2013), and generally not a legitimate reason, in
themselves, to criminalize conduct (Feinberg, 1988; Nair, 2019; Ost, 2010). As Luck (2009) expresses
it in his gamer’s dilemma: while “virtual murder scarcely raises an eyebrow, (...) most people think that
virtual paedophilia is not morally permissible”.
This raises the question: what makes legislators and legal scholars criminalize virtual child
pornography? Arguments are mainly based on unfounded claims about harmfulness or abstract legal
moralism (Ost, 2010), which makes the basis of this criminalization unclear. What is clear, however, is
that both legal scholars and legislators try to find arguments based on traditional “deliberative, legal
reasoning”. Given the controversial nature of virtual child pornography, we hypothesize that it is not
deliberative, system 2 reasoning that makes people criminalize this behavior, but rather intuitive, system
1 thinking.
Moral Decision-Making and Dual-Process Thinking
To explore this idea, we turn to Greene’s dual-process theory of moral judgment (Greene, 2013,
2014; see also Cushman, 2013; Crockett, 2013; Graham et al., 2013; Haidt, 2001).7 Greene proposes,
first, that our moral decisions are grounded in both slow, reflective processes (system 2) and fast,

7 Greene’s theory contains much more than the statements made in this paragraph, including his Central Tension Principle (Greene,

2013, 2014). For present purposes, we will limit ourselves to the three propositions presented here.
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intuitive processes (system 1). Second, intuitive processes are especially prevalent in evaluating
“personal” types of threatening behavior; that is, conduct resembling the threatening behavior found in
Homo sapiens’ personal environment during thousands of years of evolution, such as hitting, killing,
rape and other forms of prototypically violent behavior (Greene 2009a, 2013).8 Third, he proposes that
our intuitions are not always “reliable” in guiding moral decisions, making them open to so-called
debunking arguments (Greene 2014). The evolutionary origins of our intuitions mean they are quite
well attuned to dealing with “familiar” moral problems, such as murder and rape. However, they are
much less attuned to evaluating “unfamiliar” modern moral problems: problems that are far away and
abstract (e.g., climate change) or result from (bio)technological advancements and intercultural
differences.9 Greene concludes that when evaluating modern, “unfamiliar” moral problems, our
intuitive moral thinking is often unreliable and could contain bias (Greene 2013, 2014; Singer, 2005).
Virtual child pornography is characterized as personal because it strongly resembles real sexual child
abuse: behavior that was certainly threatening in Homo sapiens’ personal environment. It is therefore
assumed to trigger a strong intuitive response. Virtual child pornography also resembles an “unfamiliar
moral problem”: it is an extremely recent technological invention, simulating sexual abuse, so it is quite
conceivable that our intuitions exhibit bias in evaluating this conduct.
Support for Dual-Process Theories
There is considerable evidence to support dual-process theories of moral judgment (Cushman,
2013; Greene, 2014; Greene & Young, 2020; Sherman et al., 2014). Much empirical work has focused
specifically on the role of intuitive processes in moral cognition (Atari et al., 2022; Greene, 2011; May
& Kumar, 2018; Prinz, 2007; Slovic et al., 2002; Valdesolo, 2018). As to whether these intuitive
processes are best described in terms of distinct emotions, such as anger and fear (Adolphs & Andersen,

8 It is important to note that, first, not only evolutionary mechanisms but also cultural and individual (learning) mechanisms

influence our emotional reaction to moral cases (Graham et al., 2013, 2018; Greene, 2013). Second, the personal/impersonal distinction is not
the only characterization of behavior that is expected to elicit a strong, negative emotional response. Other —more specific—characterizations
exist as well, such as behavior that is “active” (rather than passive), “near” (rather than far away), “intentional” (rather than unintentional),
and the consequence of “personal force” (Greene 2009b, 2013).
9 “Unfamiliar problems” are defined as ones with which we have inadequate evolutionary, cultural, or personal experience (Greene,

2014). For example: driving a car is an unfamiliar problem.
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2018), “constructed” emotions based on active inference theory (Feldman Barrett, 2017; Seth & Friston,
2016), or computational mechanisms such as model-based (versus model-free) reinforcement learning
(Cushman, 2013; Crockett, 2013), the debate continues (Fox, 2018; Cushman & Gershman, 2019). For
now, we will focus on one specific line of research that has received much attention, namely disgust
(Giner-Sorolla, 2018; Inbar & Pizarro, 2022; Piazza et al., 2018; Tybur et al., 2013).
Disgust is characterized as a powerful, negative emotion and one of the primary outputs of the
so-called behavioral immune system, a set of behavioral adaptations to mitigate pathogen threats
(Ackerman et al., 2018; Schaller & Park, 2011). Disgust is also argued to underlie moral condemnation
(Rozin et al., 2008; Tybur et al., 2013), particularly when pathogen threats are involved (Inbar &
Pizarro, 2022) and for acts involving physical or spiritual “purity”10 (Atari et al., 2022; Graham et al.,
2013). People experience disgust along with anger and other negative emotions following moral
transgressions (Cannon et al., 2011; Chapman et al., 2009; Danovitch & Bloom, 2009; Haidt et al.,
1997). Some experiments even suggest that manipulations of disgust alter moral decision-making (e.g.,
Horberg et al., 2009; Schnall et al., 2008; Seidel & Prinz, 2013; Tracy et al., 2018; Van Dillen et al.,
2012; Wheatley & Haidt, 2005). It should be noted, however, that attempts to replicate Eskine et al.
(2011) and Schnall et al. (2008, Study 3) could not reproduce the experimental effects (Ghelfi et al.,
2020; Johnson et al., 2016). In addition, a meta-analysis reported an average effect size near zero after
correcting for publication bias, although specifically gustatory/olfactory disgust inductions did produce
a robust and relatively large amplification effect, d = .37 (Landy & Goodwin, 2015). Hence, the role of
incidental disgust in moral cognition is still undecided. One of the more replicable effects within the
domain of disgust is the association between individual differences in disgust sensitivity and attitudes
to (morally) deviant behavior (Inbar & Pizarro, 2022).

10 Meaning: intuitions about avoiding bodily and spiritual contamination and degradation, including virtues such as chastity and

wholesomeness (Atari et al., 2022; Graham et al., 2013).
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Disgust Sensitivity
Disgust sensitivity is an individual’s propensity to experience disgust (Haidt et al., 1994). While
state disgust refers to someone’s current emotional experience, trait disgust sensitivity refers to their
stable tendency to experience disgust over time. Many studies report an association between disgust
sensitivity and moral decision-making: people who are more easily disgusted will more readily convict
a suspect in a murder, burglary, or sexual assault case (Jones & Fitness, 2008), punish purity violations
more harshly and reward purity virtues more strongly (Horberg et al., 2009), and show a preference for
order, hierarchy, and deontological judgment (Robinson et al., 2019). They also demonstrate more
negative attitudes to organ donation (Mazur & Gormsen, 2020), vaccination (Clifford & Wendell, 2016;
Kempthorne & Terrizzi, 2021; Reuben et al., 2020), immigrants and foreign ethnic groups (Aarøe et
al., 2017; Brenner & Inbar, 2015; Hodson & Costello, 2007), gays and lesbians (Inbar et al., 2009; Kiss
et al., 2018; Olatunji, 2008; Terrizzi et al., 2010; Wang et al., 2019), and groups that threaten traditional
sexual morality more generally (Crawford et al., 2014; Van Leeuwen et al., 2022). Furthermore, people
who are more easily disgusted judge violations of moral and social conventions more harshly, both
within the purity domain (Wagemans et al., 2018; Liuzza et al., 2019) and outside of this domain
(Chapman & Anderson, 2014; Karinen & Chapman, 2019). However, it should be noted that sensitivity
to several affective states (not only disgust but also anxiety and anger) predicts extremity in evaluative
judgments (Cheng et al., 2013; Landy & Piazza, 2019). This suggests that the relationship between
disgust and moral condemnation could be a specification of a broader relationship between (negative)
affect and (negative) evaluation (Inbar & Pizarro, 2022; Piazza et al., 2018).
Criminalization and Dual-Process Thinking
Given the evidence that intuitive processes contribute to the (moral) condemnation of behavior,
it is reasonable to hypothesize that intuitive processes also contribute to the criminalization of behavior.
At the theoretical level, this has been proposed earlier (Bandes & Blumenthal, 2012; Faassen, 2013;
Nussbaum 2004; Patrick, 2021; Patrick & Liebermann, 2018; Sunstein, 2008). We aim to investigate
this hypothesis empirically by correlating disgust sensitivity with the criminalization of behavior. We
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expect intuitive processes to contribute to criminalization, especially for violations that are personal
and can be categorized within the domain of purity, with virtual child pornography being a prime
example. We expect this to a lesser extent for violations that are abstract and impersonal (Greene 2009,
2013), with high-risk financial behavior as an example (contingent convertible bonds). The interesting
aspect of these two cases is an anticipated “criminalization bias”, assuming that the main reason for
criminalization is the harm principle: virtual child pornography is not particularly harmful, but is
expected to induce a very strong, aversive intuitive response; resulting in a decision to criminalize this
conduct. On the other hand: high-risk financial behavior could harm individuals and society at large
(Berg & Kaserer, 2015; Goncharenko et al., 2021; Van Wijnbergen et al., 2022), but typically does not
arouse a strong, aversive intuitive response: often resulting in a decision not to criminalize this conduct.
A Dual-Process Theory of Criminalization
From a broader perspective, our findings could provide preliminary evidence for a dual-process
theory of criminalization (Faassen, in press); a corollary of Greene's dual-process theory of moral
judgment (2013, 2014). A dual-process theory of criminalization would be both descriptive and
normative, stating that our thinking about criminalization contains intuitive, system 2 and reflective,
system 1 processes; that intuitive processes are especially triggered in “personal” (criminal) offenses,
and that our thinking about criminalization is often “unreliable”: it may contain a criminalization bias
(see Discussion below for more on this theory and its normative implications).
Support for a Dual-Process Theory of Criminalization: Disgust Sensitivity
To substantiate such a theory, we first have to establish that affective and intuitive processes
do indeed contribute to criminalization decisions. To test this hypothesis, we will investigate whether
disgust sensitivity predicts the decision to criminalize the behavior described in several vignettes
adapted from criminal law. We will use four different vignettes in which we orthogonally varied the
level of harmfulness (low, high) and disgustingness (low, high). These are virtual child pornography
(low harm, high disgust), actual child pornography (high harm, high disgust), wearing a sweater with
clashing colors (low harm, low disgust) (Feinberg, 1985), and the use of contingent convertible bonds,
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which are high-risk financial instruments (high harm, low disgust; Berg & Kaserer, 2015; Goncharenko
et al., 2021; Van Wijnbergen et al., 2022). We hypothesize an effect of both vignette characteristics
(harm, disgust) and participant characteristics (disgust sensitivity) on criminalization ratings, such that
highly disgusting vignettes (the virtual and actual child pornography) are more likely criminalized than
the highly harmful vignette (the high-risk financial instrument). We predict that these effects will be
further enhanced for participants who score high on trait disgust sensitivity, both lay participants and
legal experts; according to our theoretical framework, this would especially be the case for the virtual
child pornography vignette.
Method
Participants and Design
The survey was filled out by 1,725 individuals. We excluded participants who indicated being
younger than 16 years old (N = 38), who did not rate any of the vignettes (N = 285), and who did not
fill out all disgust sensitivity items (N = 227). This left us with a final sample of 1,175 participants (426
males, 742 females, 7 not reported, Mage = 33.71 years, SD = 13.32 years, with 4 missings). Of this
sample, a smaller subset of 90 participants have expertise in the legal domain (i.e., officials in
legislature, lawyers, judges, and master students criminal law) and were considered ‘experts’ regarding
formal, law-based criminalization decisions. The remaining sample (N = 1085) was considered to have
a lay perspective. The two subsets were matched on age and gender distribution.
The study was designed to investigate whether participants’ criminalization decisions depend
on vignette characteristics (harm and disgustingness) and/or respondent characteristics (disgust
sensitivity). It involved a 2(harm; high versus low) x 2(disgustingness; high versus low) withinparticipant design with disgust sensitivity as a between-participant variable. The focal dependent
variables involved participants’ continuous estimations and binary decisions of criminalization.
Measures
Based on the dimensions of harm and disgustingness, four different vignettes were created,
each describing a specific type of behavior: wearing an extremely contrasting sweater (low harm, low
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disgustingness). the use of contingent convertible bonds, which is a high-risk financial instrument (high
harm, low disgustingness), virtual child pornography (low harm, high disgustingness), and actual child
pornography (high harm, high disgustingness) (see Appendix A).
Each vignette contains a short description of the behavior, directly followed by a statement:
‘this type of behavior should be brought under the scope of the criminal law’. Participants were asked
to ‘agree’ or ‘disagree'. After this statement, participants were asked to again rate their agreement with
the statement, but this time on a 7-point Likert scale, ranging between 1 (‘fully disagree’) and 7 (‘fully
agree’).
Following, the Dutch version of the 25-item Disgust Scale-Revised was presented (DS-R-NL;
Haidt et al., 1994; modified by Olatunji et al., 2007, Dutch version: M. van Overveld). To measure
individual differences in disgust sensitivity, Cronbach’s alpha of the scale in the current study sample
was α = .78. The psychometric features of the DS-R-NL are comparable to the English version (Olatunji
et al., 2009). Participants were asked to rate their agreement or disagreement with 13 statements, and
how disgusted the participants would be in 12 particular situations. Each item is rated on a 5-point scale,
ranging from 0 (“strongly disagree” or “not at all disgusting”) to 4 (“strongly agree” or “very
disgusting”). An example of a statement is: ‘I might be willing to try eating monkey meat, under some
circumstances ', an example of a situation is: ‘you see maggots on a piece of meat in an outdoor garbage
pail'. Higher scores indicate stronger disgust sensitivity. The scale contains two ‘catch questions’ that
were excluded from the analyses.
Procedure
For this study, data were collected from February 2017 until February 2018. The questionnaire
was administered online, participants were approached via Quest Braintainment (a popular-science
magazine) and social media. After informed consent was obtained, participants answered questions in
three parts. They first answered questions about demography (age, gender, education), their legal
expertise, their profession, and whether this was in the domain of criminal law. They then proceeded to
the four vignettes, with two questions on criminalization directly following each vignette
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(criminalization means: whether the behavior should be brought under the scope of the criminal law).
The four vignettes were presented in random order to counterbalance carryover effects. Next,
participants answered the 25-item DS-R-NL, after which they were debriefed. All procedures were
approved by the Psychology Research Ethics Committee (CEP), protocol number CEP17-0803_260, at
Leiden University. Whereas we did not formally pre-register our hypotheses and study set up at the
time, the time-stamped approved ethics protocol contains all relevant information, as well as our
hypotheses regarding the effects of disgust sensitivity, and can be found in our OSF project folder. This
folder also contains the raw data, analysis code, and a Word document of the Qualtrics survey. See
https://osf.io/nc6mz/.

(for Results, see below)
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Results
Data Analytic Strategy
Linear mixed-effects models and mixed-effects logistic regression models were applied to
estimate the effects of vignette type and disgust sensitivity on the continuous and dichotomous
criminalization variables, respectively. For this, the “lmer” function in the “lme4” and “lmerTest”
packages of R was used (Bates et al., 2015; Kuznetsova et al., 2013). Confidence intervals were obtained
using the “confint” function in the “stats” package using Monte Carlo simulations with 1000 bootstrap
samples (R Core Team, 2019). Simple effects were obtained using the “lstrends” function in the
“lsmeans” package (REF). All models include random intercepts so that individuals are given their own
starting points on the dependent variable and, when this increased the fit further ánd the model did not
fail to converge, random slopes for participants, to account for individual differences in the effect of
disgust sensitivity on the dependent variable. For the analyses, disgust sensitivity scores were
standardized (generating z-scores). The exact coefficients of all outcomes of the regression models can
be found in Tables 1-3. The analysis code and the raw data can be retrieved at the study’s open science
framework page: https://osf.io/nc6mz/.
Criminalization Ratings (continuous)
To test whether vignette type influences criminalization of behavior, a model including harm
(low and high), disgustingness (low and high), and their interaction was fitted to the criminalization
ratings. This yielded main effects for both harm (b = 2.50, SE = .06, t[3521.81] = 44.18, p < .001; 95%
CI [2.39, 2.61]) and disgust (b = 3.60, SE = .06, t[3521.15] = 63.60, p < .001; 95% CI [3.49, 3.71]),
such that vignettes that are high in harm resulted in higher criminalization ratings than vignettes low in
harm, and vignettes that are high in disgust resulted in higher criminalization ratings than vignettes low
in disgust. These main effects were further qualified by a significant interaction effect (b = -0.50, SE =
.08, t[3521.48] = -6.29, p < .001; 95% CI [-0.65, -0.33]). Whether or not the behavior was harmful
determined criminalization ratings to a greater extent depending on whether the vignette also induced
disgust. That is, harm increased criminalization ratings of low disgust vignettes more (resp. M = 1.21,
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SE = .04 and M = 3.72, SE = .04; b = 2.5, SE = .057, t[3522] = 44.18, p < .001) than of high disgust
vignettes (resp. M = 4.82, SE = .04 and M = 6.82, SE = .04; b = -2.0, SE = .06, t[3521] = 35.29, p <
.001). Likewise, disgust affected the criminalization ratings of low harm vignettes more (b = 3.6, SE =
.06, t[3521] = 63.60, p < .001) than of high harm vignettes (b = 3.1, SE = .06, t[3522] = 54.68, p < .001).
Means and standard deviations are depicted in Figure 1.

Figure 1. Mean criminalization ratings (1 totally disagree to 7 totally agree) of vignettes low or high
in harm and disgust. Error bars depict standard errors.

Criminalization Decisions (dichotomous)
To determine to what extent the level of disgust and harm affected participants’ decisions to
criminalize (yes/no) the behavior described in the vignette we fitted a similar model to the dichotomous
criminalization variable. Comparable main effects were observed for the vignettes’ level of disgust (b
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= 5.13, SE = .30, z = 17.01, p < .001; 95% CI [4.59, 5.86]) and harm (b = 3.99, SE = .30, z = 13.41, p <
.001; 95% CI [3.48, 4.76]). Participants were more inclined to criminalize behavior high compared to
low in disgust or harm. Contrary to the analysis of continuous criminalization ratings, there was no
significant interaction effect between disgust and harm level on criminalization, b = 0.20, SE = .42, z =
0.47, p = .64; 95% CI [-0.76, 1.15]. Table 2 depicts the decision frequencies for the various vignettes.
Disgust Sensitivity as a Moderator of the Effects of Vignette Characteristics on Criminalization
Next, we examined whether individual differences in disgust sensitivity further moderated the
effects of disgust and harm levels of the vignette on criminalization. To do so, a full-factorial model
including disgust level (low and high), harm level (low and high), and disgust sensitivity (standardized
scores), was fitted to the data. For the continuous outcome of criminalization, this analysis revealed in
addition to the above reported effects, an interaction effect of the vignette's disgust level and disgust
sensitivity (b = 0.50, SE = .06, t[3518.22] = 8.84, p < .001; 95% CI [0.38, 0.60]), and the vignette's
harm level and disgust sensitivity (b = 0.19, SE = .06, t[3518.65] = 3.28, p = .001; 95% CI [0.07, 0.29]).
These two-way interactions were moreover qualified by a three-way interaction between disgust level,
harm level, and disgust sensitivity (b = -0.67, SE = .08, t[3518.43] = -8.75, p < .001; 95% CI [-0.86, 0.54]). Disgust sensitivity did not affect criminalization ratings of vignettes low in both harm and
disgust (b = 0.01, SE = .04, 95% CI [-0.07, 0.09]) or high in both harm and disgust (b = -0.002, SE =
.04, 95% CI [-0.08, 0.08]). However, individual differences in disgust sensitivity did affect
criminalization ratings for the low disgust, high harm vignette (b = 0.20, SE = .04, 95% CI [0.12, 0.28]),
and, even more so, for the low harm, high disgust vignette (b = 0.51, SE = .05, 95% CI [0.43, 0.60]). In
both cases, more disgust-sensitive individuals gave higher criminalization ratings than less disgustsensitive individuals (see Figure 2).
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Figure 2. Interaction between disgust level and disgust sensitivity on criminalization ratings for
vignettes low and high in harm level.

This pattern was not fully replicated when we fitted a similar model to the dichotomous
criminalization decisions. Here, we only observed a significant main effect of disgust sensitivity (b =
0.60, SE = .28, z = 2.17, p = .030; 95% CI [0.10, 1.13]), in addition to the previously reported main
effects of the vignette’s levels of disgust and harm. Thus, participants were overall more inclined to
decide that behavior should be criminalized, the greater their disgust sensitivity. However, none of the
higher-order interaction effects reached significance (p >.054; see Table 1).
Note though, that those criminalization decisions for the vignettes that were either both low or
both high in harm and disgust showed very little variation (i.e., 99% decided against, or for,
respectively), which problematizes the fitting of more complex models including interaction terms with

CRIMINALIZATION, FAST AND SLOW?

17
a continuous between-participant variable. Hence, we followed up this analysis with a more focal model
that only included the high harm, low disgust and low harm, high disgust vignettes, which, according
to our analysis of the continuous criminalization measure, should be most affected by individual
differences in disgust sensitivity (given that these vignettes yielded more variation, to begin with). In
addition to a main effect of vignette similar to the previously observed pattern of results (b = 1.18, SE
= .09, z = 12.61, p < .001; 95% CI [1.00, 1.36]), this analysis yielded an interaction effect of disgust
sensitivity and vignette (b = 0.51, SE = .09, z = 5.41, p < .001; 95% CI [0.34, .69]). This indicates that,
in line with the pattern of results for the continuous criminalization measure, disgust sensitivity was
more strongly associated with criminalization tendencies of the low harm, high disgust vignette, than
the low disgust, high harm vignette.
Moderation by Expertise
As a final step, we examined whether the above-reported effects of the vignette’s levels of harm
and disgust and individual differences in disgust sensitivity were mitigated by professional expertise.
To this end, we fitted a full-factorial model including disgust level (low and high), harm level (low and
high), disgust sensitivity (standardized), and expertise level (1 = layman, 2 = expert). For the continuous
criminalization ratings, in addition to the previously reported effects, we observed a significant twoway interaction of the vignette’s harm level and expertise level that was further qualified by a threeway interaction between the vignettes’ disgust and harm levels, and expertise (b = 0.95, SE = .30,
t[3509.25] = 3.21, p = .001; 95% CI [0.37, 1.53]), see Figure 3).
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Figure 3. Interaction between harm and disgust level on criminalization by expertise level.

As depicted in Figure 3, focused comparisons of the estimated means showed that whereas
experts and laypeople displayed overall similar rating patterns, laypeople. However, laypeople
criminalized the high harm low disgust vignette (M = 3.77, SE = .04) more than experts (M = 3.20, SE
= .04, b = .58, SE = .15, t[4635] = 3.79, p < .001). The four-way interaction between disgust level, harm
level, disgust sensitivity, and expertise level was not significant, t[3509.25] = .65, p = .52, suggesting
that both groups were equally affected by this individual difference variable. See for an overview of the
effects, Table 3.
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A similar model fitted to the dichotomous criminalization decisions did not yield any additional
significant effects.
Post Hoc Manipulation Check
To test whether participants indeed perceived the high disgust vignettes to be more disgusting
than the low disgust vignettes and the high harm vignettes to be more harmful than the low harm
vignettes, we conducted a post hoc manipulation check in a different sample of lay participants. Two
hundred and thirty-three individuals started the survey; participants were approached via social media
(mostly different groups on Facebook). Twenty-five individuals were excluded because they did not
provide ratings of any of the vignettes. This left us with a final sample of 208 participants (74 males,
134 females, Mage = 23.50, SD = 7.13, with 4 missings). They indicated two items to which extent they
agreed that each of the behaviors in the vignettes was disgusting and harmful on a scale from 1 =
‘Completely disagree’ to 7 = ‘Completely agree'.
As intended, both high disgust vignettes (VCP: M = 5.71, SD = 1.50; CP: M = 6.80, SD = 0.64)
were rated as significantly more disgusting than both of the low disgust vignettes (financial crima: M =
3.07, SD = 1.52; sweater: M = 1.86, SD = 1.49; all t’s < -19.86, all p’s < .001). The high harm, high
disgust vignette (i.e., CP: M = 6.76, SD = 0.72), moreover, was seen as more harmful than both low
harm vignettes (VCP: M = 5.26, SD = 1.66; sweater: M = 1.36, SD = 0.97, both t’s < -12.86, both p’s <
.001). The high harm, low disgust vignette (i.e., coco’s: M = 4.62, SD = 1.25) was perceived to be more
harmful than the sweater vignette (t(593.79) = -27.86, p < .001), but less harmful than virtual child
pornography (t(593.70) = 5.45, p < .001), suggesting that participants weighed the vignettes differently
when considering harm versus disgust, where the latter seemed to be impacted both by the disgust and
harm level.
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Discussion
This study investigated whether intuitive processes, measured by disgust sensitivity, influence
the decision to criminalize behavior. We investigated what type of behavior was more likely to be
criminalized (scored in terms of harmfulness and disgustingness), and to what extent disgust sensitivity
correlated with this decision. Our results largely confirm what we expected. Participants were more
likely to criminalize behavior that was highly disgusting (child pornography), even when it was
relatively low in harm (virtual child pornography), compared with highly harmful but less disgusting
behavior (high-risk financial behavior), see Figure 1. This is remarkable from a theoretical point of
view, where you would expect that harmful behavior would be criminalized more readily than
disgusting behavior, especially since the harm principle is such a dominant normative principle
(Feinberg, 1984; Hart, 1963; Mill, 1859/2005). Individual differences in disgust sensitivity further
moderated this pattern, so that disgust sensitivity correlated positively with criminalization ratings for
the high-risk financial behavior vignette (low disgust/high harm), and even more so with criminalization
ratings for the virtual child pornography vignette (low harm/high disgust). In both cases, highly disgustsensitive individuals—both legal experts and lay participants—gave higher criminalization ratings than
less disgust-sensitive individuals (see Figure 2).
These findings are consistent with existing literature, where disgust is linked to (harsher) moral
judgment (Giner-Sorolla et al., 2018; Karinen & Chapman, 2019) and disgust sensitivity is positively
correlated with moral condemnation (Chapman & Anderson, 2014; Jones & Fitness, 2008; Inbar &
Pizarro, 2022; Karinen & Chapman, 2019; Van Leeuwen et al., 2022; Wagemans et al., 2018; Wang et
al., 2019). The fact that highly disgust-sensitive individuals gave higher criminalization ratings for the
virtual child pornography vignette than for the high-risk financial vignette can also be explained by
existing literature. In line with both Haidt’s and Greene’s dual-process theories (Atari et al. 2022;
Graham et al., 2013; Greene 2013, 2014), virtual child pornography can be described as a personal
scenario, within the domain of purity, to which our intuitive processes react very strongly. The highrisk financial instrument is an abstract and impersonal scenario and is less likely to elicit a strong
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intuitive response (Greene 2009, 2013). It is therefore not surprising that the effect found in the virtual
child pornography vignette is stronger than the effect found in the financial instrument vignette.
Disgust sensitivity did not affect criminalization ratings for the sweater (low in harm and
disgust) and the actual child pornography (high in harm and disgust). This is probably due to strong
floor and ceiling effects (Figure 2). Wearing a sweater with highly clashing colors is not behavior that
any individual (whether low or high in disgust sensitivity) would want to bring under the scope of the
criminal law (Feinberg 1985). And even a low disgust-sensitive individual would see the sense in
criminalizing actual child pornography, because it is both extremely harmful and extremely disgusting.
Comparing these cases (the sweater and actual child pornography) with the other scenarios (virtual child
pornography and financial crime) could give us information on whether individual differences in disgust
sensitivity are especially relevant in cases where the relationship between harm and disgust is more
ambiguous. To investigate which conduct specifically displays a relationship between disgust
sensitivity and criminalization, further research is recommended.
Theoretical Implications
Our observations could have important implications for legal theory. Scholars in legal theory
are generally assumed to rely on slow, reasoned, system 2 processes (Alexander & Sherwin, 2021;
Dickson, 2016; Dworkin, 1977; Duff, 2014; Edwards, 2018; Levi, 1949/2013; Posner, 2010; Simester
& Von Hirsch, 2011; Sunstein, 2008; Tadros, 2016). The question is whether this assumption is correct.
Our findings show that fast, intuitive, system 1 processes contribute to the criminalization of behavior
(Nussbaum, 2004; Sunstein, 2008). Combining these findings with existing literature could give rise to
the hypothesis that legal scholars generally do not rely on slow, reasoned, system 2 processes but mostly
rely on fast, intuitive, system 1 processes when theorizing and deciding about criminalization (Atari et
al., 2022; Greene, 2014; Haidt, 2012; Liebermann & Patrick, 2018). A further hypothesis could be that
while doing so, they often rationalize their intuitive decisions, rather than reason toward a reflective
outcome (Cushman, 2020; Greene, 2014; Haidt, 2001; Kahan, 2013; Liebermann & Patrick, 2018). This
should be further investigated. As a note of nuance, legal scholars are generally well aware that feelings
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can have a role in criminalization (e.g., Hart, 1963; Dworkin, 1974):11 some even find justification in it
(Devlin, 1959; Moore, 2008). However, they generally consider that fast, intuitive processes influence
their decisions to only a small extent, or at least that this is within their awareness (Sunstein, 2008).
Slow, reasoned argumentation (system 2) is considered to be doing most of the work (Alexander &
Sherwin, 2021). Our results provide a first step in the other direction; further research is welcome, to
shed more light on this.
A Dual-Process Theory of Criminalization
Theorizing this further, our findings provide preliminary evidence for a dual-process theory of
criminalization (Faassen, in press), which builds on Greene’s dual-process theory of moral decisionmaking (Greene, 2013, 2014). A dual-process theory of criminalization as proposed here would be both
descriptive and normative, and would place much more emphasis on fast, intuitive processes than is
usual in legal theory (e.g., Duff, 2014; Dworkin, 1974; Edwards, 2018; Feinberg, 1984-1988; Hart;
1965; Husak, 2008; Posner, 2010; Simester & Von Hirsch, 2011). It would posit, first, that
criminalization decisions and theory are grounded in both fast, intuitive, system 1 processes and slow,
reasoned, system 2 processes.12 Second, that intuitive processes are especially present in evaluating
“personal” types of criminal behavior.13 Third, that our thinking about criminalization is not always
“reliable”: it may be biased. That is to say, the deep evolutionary origins of our justice intuitions
(Sznycer & Patrick, 2020) make it conceivable that these intuitions are very well attuned to dealing
with “traditional criminal offenses” (such as murder, burglary, aggressive behavior, or sexual abuse:
so-called malum in se crimes)—simply because our intuitions have thousands of years of experience
with them.14 The intuitive, automatic mechanisms in our cognition have learned to give a strong aversive
signal when confronted with behavior that was threatening in our personal environment during

11 Although they tend to hink this is a minor role, which will not affect their reasoning (Sunstein, 2008).
12 These cognitive processes are increasingly characterized in computational terms, such as model-based and model-free learning

mechanisms (Cushman, 2013; Crockett, 2013).
13 See supra note 8.
14 This could also explain why certain crimes are called malum in se, i.e., “evil or wrong in themselves.” They simply feel wrong,

because our justice intuitions have had experience with them for thousands of years (Greene, 2013; Sznycer & Patrick, 2020).
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evolutionary history (Greene, 2013); often colored by cultural influences (Atari et al., 2022; Graham et
al., 2013). However, our intuitions are much less attuned to deal with “modern criminal offenses”:
offenses that are extremely recent on an evolutionary timescale, and certainly were certainly not
personally threatening during our evolutionary history, such as environmental harm (climate change,
ecocide), abstract financial harm (white-collar crime, tax evasion, high-risk financial behavior),
offenses that stem from (bio)technological developments (genetic engineering, stem cell research,
abortion, euthanasia, robot sex, virtual child pornography, child sex dolls, and virtual animal
pornography) or cultural differences (wearing a burqa, forced marriages). A dual-process theory of
criminalization proposes that our thinking about specifically these “modern criminal offenses” can be
biased—simply because our intuitive processes have very little experience with them (Faassen, in
press).
The Criminalization Bias
Such a criminalization bias (Faassen, in press) can go two possible ways: First, our intuitions
could “overreact” to personal, emotion-provoking offenses that, in reality, are quite harmless (e.g.,
incest while using contraceptives [Haidt, 2001], abortion, euthanasia, child sex dolls, virtual child
pornography). Second, our intuitions could “underreact”, that is, react very weakly or not at all, to
abstract and impersonal, non-emotion-provoking offenses that, in reality, are quite harmful (e.g.,
climate change or abstract financial harm; Greene, 2013).
Ultimately, if we are willing to accept these descriptive findings, they lead to the normative
question: should we trust our intuitive decisions when evaluating “modern criminal offenses”? And if
not, are we willing to debunk our “legal reasoning” and exclude our intuitions from our argumentation
(Faassen, in press; Greene, 2013, 2014; Singer, 2005)?15 Thus, a dual-process theory of criminalization
can have both descriptive and normative implications, offering many opportunities for further research
in criminalization theory, both empirically and theoretically.

15 This is called a debunking explanation (Greene, 2014), which we will not go into further here.
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Limitations and Future Directions
It is useful to point out some limitations of our research design. First, we used unstandardized
and ad hoc scenarios. Second, the high-risk financial scenario (the contingent convertible bonds) could
be too complex and unknown for participants, which may have influenced our results. Further research
could benefit from a simpler abstract and impersonal scenario (Greene 2013, 2014); for example, tax
evasion by large corporations, growing global inequality, or privacy-infringing data policies of large
social media companies. Third, our study places great emphasis on the emotion of disgust (GinerSorolla et al., 2018; Rozin et al., 2008; Russell & Giner-Sorolla, 2013), although other emotions may
also play a role in criminalization decisions. It has been suggested that sensitivity to several affective
states (not only disgust but also anxiety and anger) predicts extremity in evaluative judgments more
broadly (Cheng et al., 2013; Landy & Piazza, 2019). This would mean that the relationship between
disgust and moral condemnation is a corollary of a broader relationship between affect and moral
evaluation (Piazza et al., 2018), which would not contradict a dual-process theory of criminalization.
Further research could focus on how these various affective states contribute to the criminalization
process (Atari et al., 2022; Crockett, 2013; Cushman, 2013; Greene & Young, 2020).
Fourth, it has been argued by Gray et al. (2022)—in their Affective Harm Account (formerly
the theory of dyadic morality)—that harm should be redefined as an intuitively perceived continuum
(i.e. perceived harm) that mediates the relation between disgust and moral decision-making. Instead of
postulating a direct link between disgust and moral condemnation, they assert that the most important
variable in determining whether or not we condemn certain behavior is perceived harm (Schein et al.,
2016). This shows an important limitation of our design: we did not ask participants about their
perceptions of harm in the four vignettes; the harmfulness was determined by the researchers, on the
basis of existing literature (Berg & Kaserer, 2015; Endrass et al., 2009; Goncharenko et al., 2021;
Gottfried et al., 2020; Gray, 2021; Houtepen et al., 2014; Ost, 2010; Gillespie, 2018; Nair, 2019; Seto,
2013, 2018; Seto et al., 2011; Van Wijnbergen et al., 2022). In further research, it is advisable to ask
participants about their perceptions of the harm in moral wrongdoing scenarios. In line with this,
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empirical research on criminalization could benefit from a more qualitative research component, with
participants asked to give their specific reasons for criminalizing scenarios. For example, in the virtual
child pornography vignette, it would be interesting to know whether highly disgust-sensitive people
more frequently mention the disgustingness of the behavior as a reason for criminalization, or its
harmfulness, or something else.
Practical Implications
Finally, our findings could have practical implications. They show that intuitive processes (such
as disgust) are likely to influence the decision to criminalize behavior, in particular virtual child
pornography. This is important to the legislature. As mentioned above, several countries have brought
realistic virtual child pornography under the scope of the criminal law (Bird, 2011; Gillespie, 2018;
Witting, 2020), reasoning that the conduct is harmful to children. Our study offers another, preliminary,
explanation: the decision to criminalize virtual child pornography is the result of an intuitive, aversive
reaction to real child sexual abuse. According to a dual-process theory of criminalization, this
descriptive finding has normative implications (that is, if the finding holds up). Virtual child
pornography resembles a so-called “modern criminal offense: it is a consequence of recent
technological developments. The longstanding evolutionary origins of our justice intuitions (Sznycer &
Patrick, 2020) mean it is quite conceivable that our intuitions are not well attuned to evaluating virtual
child pornography. During thousands of years of evolution, sex with children was only very real and
very harmful: it was never “virtual”.16 It can be argued that during these thousands of years, our
intuitions “learned: to react strongly to anything that merely resembles real sex with children.
Unsurprisingly, this leads to bias when evaluating the legitimacy of virtual child pornography: our
intuitions simply do not have experience with this digital version, and therefore react with extreme
aversion—although, in reality, the conduct is not particularly harmful. If we are willing to accept these
descriptive hypotheses, the normative question arises: do we consider our intuitions—which very likely
evolved in order to prevent real child sex abuse—to be a morally relevant factor when evaluating virtual

16

At least not visibly virtual.
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child sex abuse? And if not, are we willing to accept that we should “bite the virtual bullet” (Luck,
2009)? That is, setting our intuitions aside and taking a more nuanced approach to virtual child sexual
material—where no children are involved: should it perhaps by legalized for certain populations, under
certain restrictions, for example with product certification or as a means for research/treatment
(Malamuth & Huppin, 2007; McLelland, 2012; McLelland & Yoo 2007; Seto, 2013)? The answer is up
to us, empirical and normative scholars alike.
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Tables and Figures

Table 1
Multilevel full-factorial models testing the effects of the vignette’s disgust and harm level without (Model 1), and with individual difference scores in
disgust sensitivity (Model 2), on continuous ratings (1 = totally disagree to 7 = totally agree) and dichotomous (yes/no) decisions of criminalization
of behavior.
Model 1
b (SE)

Model 2
t

df

p

(95% CI)

b (SE)

t

df

p

95% CI

Criminalization – Continuous
Disgust

3.60 (.06)

63.60

3521

< .001

(3.49, 3.71)

3.61 (.06)

64.66

3518.22

< .001

(3.50, 3.72)

Harm

2.50 (.06)

44.18

3522

< .001

(2.39, 2.61)

2.51 (.06)

44.88

3518.90

< .001

(2.39, 2.62)

0.01 (.04)

0.30

4645.62

.76

(-0.06, 0.09)

-0.51 (.08)

-6.46

3518.56

< .001

(-0.67, -0.37)

Disgust X DS

0.50 (.06)

8.84

3518.22

< .001

(0.38, 0.59)

Harm X DS

0.19 (.06)

3.28

3518.65

.001

(0.07, 0.29)

Disgust Sensitivity (DS)
Disgust x Harm

-0.50 (.08)

-6.29

3521.4

< .001

(-0.65, -0.33)
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Disgust X Harm X DS
b (SE)

-0.70 (.08)

-8.75

3518.43

< .001

(-0.86, -0.54)

z

p

(95% CI)

b (SE)

z

p

(95% CI)

Criminalization - Dichotomous
Disgust

5.13 (.30)

17.00

< .001

(4.59, 5.86)

5.34 (.35)

15.43

< .001

(4.89, 6.50)

Harm

3.99 (.30)

13.41

< .001

(3.48, 4.76)

4.16 (.34)

12.18

< .001

(3.73, 5.31)

0.59 (.27)

2.17

.03

(0.09, 1.29)

-0.01 (.46)

-0.03

.98

(-1.13, 0.92)

Disgust X DS

-0.04 (.28)

-0.14

.89

(-0.75, 0.45)

Harm X DS

-0.54 (.28)

-1.92

.054

(-1.24, -0.03)

Disgust X Harm X DS

0.03 (.42)

0.06

.95

(-0.70, 1.07)

Disgust Sensitivity (DS)
Disgust x Harm

0.20 (.43)

0.47

Note: df = degrees of freedom, CI = Confidence Interval

.64

(-0.76, 1.15)
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Table 2
Frequencies and proportions of (N = 1175) participants’ criminalization decisions (yes/no), as a function
of the vignettes’ levels of harm (low or high) and disgust (low or high).
Criminalize

Low harm

High harm

Low disgust

High disgust

Low disgust

High disgust

Yes

12 (1%)

732 (62%)

412 (35%)

1164 (99%)

No

1163 (99%)

443 (38%)

760 (65%)

11 (1%)

Note: observations were missing for the high harm low disgust vignette for N=3 participants.
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Table 3
Multilevel full-factorial model testing the effects of the vignette’s disgust and harm level, individual differences
in disgust sensitivity, and professional expertise (yes/no) on continuous ratings (1 = totally disagree to 7 =
totally agree) criminalization of behavior.
Model 3
b (SE)

t

df

p

(95% CI)

Disgust

3.63 (.058)

62.38

3509

< .001

(3.51-3.74)

Harm

2.55 (.06)

43.83

3509

< .001

(2.435-2.66)

Disgust Sensitivity (DS)

0.005 (.04)

0.12

4635

0.907

(0.07-0.08)

Expertise

-0.088 (.15)

-0.573

4635

0.567

(0.40-0.21)

Disgust x Harm

-0.60 (.08)

-7.25

3509

< .001

(0.74-0.415)

Disgust X DS

0.50 (.06)

8.61

3509

< .001

(0.39-0.61)

Disgust X Expertise

-0.28 (.21)

-1.43

3509

0.179

(0.73-0.17)

Harm X DS

0.16 (.06)

2.75

3509

0.006

(0.05-0.26)

Harm X Expertise

-0.48 (.21)

-2.31

3509

0.021

(0.89-0.08)

Disgust X Harm X DS

-0.67 (.08)

-8.10

3509

< .001

(0.83-0.49)

Disgust X Harm X Expertise

0.95 (.30)

3.21

3509

0.001

(0.31-1.54)

Disgust X DS X Expertise

-.09 (.24)

-0.42

3509

0.677

(0.66-0.32)

Harm X DS X Expertise

0.24 (.24)

1.03

3509

0.303

(0.22-0.66)

Disgust X Harm X DS X Expertise

-0.22 (.33)

0.648

3509

0.517

(0.81-0.51)

Criminalization – Continuous

Note: df = degrees of freedom, CI = Confidence Interval
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Appendix A
The vignettes are translated to English, the original study was in Dutch.

Case: Contingent convertible bonds
A contingent convertible bond ('coco') is a loan from a financial institution or private individual to a bank. This loan is
converted into shares if the bank's financial situation deteriorates. Coco’s have advantages for banks (they count as
equity) and providers (they offer a high-interest rate). They also contain risks: the moment the loan is converted into
shares can be interpreted as a signal that the bank is not doing well and could lead to the massive withdrawal of bank
balances. It could also lead to a systemic crisis: between them, banks and other financial institutions have many coco's
in circulation, as a result of which problems at one bank can lead to problems at another. These risks are complex and
cannot be easily assessed.

Case: Sweater with clashing colors
People wear different kinds of clothes. Some people prefer colorful combinations, for example, a sweater with bright
purple and orange elements. People wear this so-called 'cursing sweater' in public places, such as the bus, the park, or
cycling to the supermarket.

Case: Virtual child pornography
Virtual child pornography is material on which virtual (non-real) children perform sexual acts. This material is drawn or
painted by hand, but can also be produced digitally with computer software. The material looks very realistic, but it is
certain that no real children are involved in creating this material.

Case: Child pornography
Child pornography is material that depicts children performing sexual acts. This material is produced with, for example,
a photo- or video camera. It is undisputed that real children are involved in creating this material.
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