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The explanation of crime and delinquency is ultimately about why actors
break rules defined in law. Although actors’ decisions are therefore fundamen-
tal to our understanding of crime, Nagin (2007, p. 261) noted that “decision
making plays a secondary role in criminological theory.” Still, time and again,
criminologists have zoomed in on the proximate mechanisms that underlie
rule breaking and stressed the importance of potential offenders’ situational
perceptions, motives, and decisions (Cornish & Clarke, 2014; Cressey, 1954;
Matsueda, 1988; Matza, 1964; Sutherland, 1947, 1988). Going beyond simple
deterrence models, recent accounts stress that action-generating mechanisms
differ depending on characteristics of actors and settings (Kroneberg et al.,
2010; Paternoster & Pogarsky, 2009; Paternoster et al., 2011; Piquero et al.,
2011; Van Gelder & De Vries, 2012, 2013; Wikstrom et al., 2012; Wikstrom &
Svensson, 2010). While in many respects, offenders seem to behave quite
rationally, there are also instances of behavior in which actors seem not to
consider the full set of alternatives and incentives. On the one hand, some
offenses, such as emotionally driven violent reactions to provocation, appear
to be triggered very spontaneously and seem difficult to deter. On the other
hand, many law-abiding citizens seem not to even consider the option of
breaking a legal rule in much of their everyday life.

In response to these stylized observations, recent accounts emphasize dif-
ferences in actors’ “deterrability” (Herman & Pogarsky, 2022; Pogarsky,
2002) and their capacity to engage in “thoughtfully reflective decision-mak-
ing” (Paternoster & Pogarsky, 2009). Similarly, Wikstrom’s Situational
Action Theory of Crime Causation (SAT) claims that morality can lead actors
to spontaneously abide or break rules, without even perceiving of an alterna-
tive and, hence, irrespective of the presence of deterrents (Wikstrom, 2006;
Wikstrom et al., 2012). Controls should only become relevant under the con-
dition that actors enter a process of deliberation on whether or not to break a
rule. In addition to SAT, there are several related theories that adopt such a
dual-process perspective of decision-making (Bouhana, 2013; Bruch &
Feinberg, 2017; Van Gelder, 2013). Importantly, these theories reinvigorate
the longstanding idea that individuals who face the same setting or “objective
situation” often differ in their perceived choice sets or repertoires (see, e.g.,
Cressey, 1954; Matza, 1964; Thomas & Znaniecki, 1927).

Despite the prominence of theoretical arguments about perceived choice
sets, there are few criminological studies that have attempted to measure dif-
ferences in perceived action alternatives. And important exception are Brauer
and Tittle (2017) who devised a more direct test of SAT by asking respon-
dents about how likely they would be to contemplate different aggressive and
violent responses in a provocation scenario. While their results confirm that
differences in perceived choice sets are related to personal morality, other
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hypotheses are not supported, among them the conditional relevance of deter-
rence. As their study focused on a sample of adults in the low-crime context
of Bangladesh, the authors point out the need of replications “in social con-
texts where moral filtering processes might be weaker and criminal behaviors
are more frequent and prevalent” (Brauer & Tittle, 2017, p. 842).

Our study contributes to closing this gap by collecting data on perceived
action alternative in a large sample of adolescents from a Western country—
the kind of context in which the theoretical arguments were originally devel-
oped and most previous studies were conducted. Our study thereby answers
the important descriptive question how frequent purely non-violent, purely
violent, and mixed choice sets are among adolescents in a Western country.
Moreover, we examine whether perceptual deterrence and self-control are
only associated with lower levels of violent offending among students who
perceive violent as well as non-violent alternatives. Doing so allows us to
evaluate key implications of the theoretical ideas of differential deterrability
(Pogarsky, 2002) and of the conditional relevance of controls (Wikstrom,
2006; Wikstrom et al., 2012).

Our analyses are based on data from on a school-based survey of more
than 2,500 students in 39 schools in five neighboring cities in Germany. The
main objective of the study was to collect large-scale data on the determi-
nants of delinquency from a choice-theoretic perspective. Our results show
that, in this urban region, a sizable share of adolescents indeed does not per-
ceive of violence as an option even when physically provoked. In contrast,
only a small group of teenagers takes at least a provocative, if not a violent
response for granted. Supporting theoretical expectations, we find that purely
non-violent repertoires are more frequent among students with strong con-
forming morality. In absolute terms, the number of self-reported violent
offenses is not associated with self-control or the perceived certainty and
severity of sanctions among students who perceive only non-violent alterna-
tives. However, proportional effects that take into account the different base-
line levels of crime do not vary across the three types of repertoires. In the
final section, we discuss substantive and methodological implications for
choice theories of crime and delinquency.

Theory and Previous Research

The question of how to explain criminal behavior is of key relevance to crim-
inology. Recent years have seen a renewed interest in micro-foundations in
criminology (Matsueda, 2017; Messner, 2012), to some extent sparked by
general advances in the study of human behavior in psychology, brain sci-
ences, or behavioral economics. Whereas rational choice theories of crime
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have so far provided the most explicit models of human behavior, they do not
offer a theory of cognition (McCarthy, 2002). Instead, rational choice theo-
ries purposefully opt for a parsimonious model that represents any behavior
as the outcome of a selection in which actors attempt to satisfy their prefer-
ences under given constraints (Kroneberg & Kalter, 2012). Without necessar-
ily denying the merits of this approach, scholars have argued that the
explanation of crime would benefit from psychologically richer theories that
attempt to open up the black-box of offender decision making (Bouhana,
2013; Pickett et al., 2020; Van Gelder, 2013).

Two core ingredients of such theories are the assumption of dual-processes
and the focus on differences in perceived choice sets or repertoires. As popu-
larized by Kahneman (2011), dual-process theories assume that human cog-
nition and behavior result from the interaction of two modes, two “systems”
or two kinds of processes. System 1 consists of autonomous, fast, and asso-
ciative processes of cognition. System 2 comprises cognitive processes that
are under the control of the actor, slow, and involve reflection and delibera-
tion. The spontaneous mode of cognition and behavior is enabled by the men-
tal models that humans have acquired and that are activated upon the
perception of situational cues (Esser & Kroneberg, 2015). In fact, everyday
behavior is largely guided by taken-for-granted scripts in familiar settings.
This means that, in many situations, individuals do not even deliberate over
action alternatives that lie outside these repertoires.

The dual-process perspective has gained prominence in criminology and
has been used to understand actors’ differential susceptibility to peers
(Thomas & McGloin, 2013), the role of emotions in criminal decision mak-
ing (van Gelder and De Vries, 2012, 2013), the significance of thoughtfully
reflected decision-making (Paternoster et al., 2011; Paternoster & Pogarsky,
2009), the interplay of crime propensity and criminogenic exposure
(Wikstrom et al., 2012), or the effect of moral norms and neutralizations on
deterrence (Kroneberg et al., 2010). In this study, we focus on Situational
Action Theory (SAT) because it puts differences in perceived action alterna-
tive at the center of its model of the perception-choice process.

SAT assumes that individuals hold varying moral beliefs. While most ado-
lescents likely reject violence on moral grounds, some may regard it as an
adequate and legitimate response in particular situations (Wikstrom &
Treiber, 2009). Likewise, the moral rules of the setting can vary, for example,
between a classroom setting or a meeting with deviant peers in a neighbor-
hood characterized by high levels of disorder. According to the moral filter
hypothesis, individuals perceive only action alternatives in line with their
personal morality if the moral norms of the setting correspond to their own,
strongly held norms. Hence, individuals who hold strong moral beliefs and
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encounter familiar settings with rules that correspond to their beliefs will
habitually adhere to them.

In principle, the moral filter can produce not only habitual conformity but
also habitual deviance. However, crime is a rare event, even in the everyday
lives of frequent offenders (Cohen & Felson, 1979; Wikstrom et al., 2012).
Thus, it is only in special situations that individuals break the law without
considering a legal action alternative. One example would be the case of a
violence-inclined adolescent who faces a strong insult in the presence of like-
minded peers. While such habitual deviance is rare, habitual conformity argu-
ably comprises the bulk of law-abiding behavior. Most people spend their day
without even noticing, let alone considering the opportunities to break the law.
Hence, SAT argues that, in most situations, strong personal moral rules exclude
crime from the set of perceived action alternatives (similarly, see Etzioni,
1988; Kroneberg et al., 2010; Paternoster & Simpson, 1996)

It is only when the moral filter is ineffective that individuals enter a process
of deliberation and will reflect on whether or not to break the law. This will
most often be the case when personal moral rules are weak or when persons
encounter a setting where moral rules contradict their own beliefs (e.g., absti-
nent teenagers facing peer pressure to consume drugs). The outcome of this
process will then also depend on controls, that is, individuals’ self-control and
the presence of external controls or deterrence. This argument carries an
important implication, the so-called principle of the conditional relevance of
controls: Controls should only be relevant when individuals consider both
legal and illegal action alternatives and enter a process of deliberation.

Related ideas have been developed in other strands of criminological theo-
rizing and research. With regard to deterrence, the conditional relevance of
control resonates with work on differential deterrability (Herman & Pogarsky,
2022; Pogarsky, 2002). Rather than assuming that all individuals are equally
deterrable or in need of deterrence, the focus of this line of work has shifted
to the question “under what conditions or for which kinds of persons” sanc-
tions deter (Piquero et al., 2011, p. 336). Theorizing inter-individual differ-
ences in deterrability, Pogarsky (2002) argued that two groups of individuals
will not take the certainty and severity of potential legal sanctions into
account: “Incorrigible individuals” who offend and “acute conformists” who
abide the law regardless of deterrence. Only the remaining group between
those extremes is deterrable. Recognition of such heterogeneity goes back to
Sutherland’s differential association theory which posits that individuals vary
in their definitions related to crime such that some individuals view the law
as something to be followed under all circumstances, other individuals view
it as something to be followed under some circumstances and some may view
the law as something to be violated under virtually all circumstances
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(Matsueda, 1988, p. 434). SAT provides a possible explanation for such dif-
ferences, although it stresses that it is the situational interaction of crime pro-
pensity and criminogenic exposure which results in differential deterrability.

With regard to self-control, SAT adopts a rather specific view that follows
from its conceptualization of self-control as a process “by which a person
succeeds in adhering to a personal moral rule when it conflicts with the moral
norms of the setting” (Wikstrom et al., 2012, p. 26). Consequently, the
hypothesis of a conditional relevance of control applies not only to deterrence
but also to self-control. As the process of self-control is largely unobservable,
empirical applications and tests use measures of individuals’ ability to exer-
cise self-control (Wikstrom et al., 2012, p. 16). Most studies have used sub-
scales from the well-known self-control measure of Grasmick et al. (1993)
that capture interrelated aspects of impulsivity, temper, and risk-seeking.

Previous research has subjected key implications of SAT to considerable
empirical testing (for a review, see Pauwels et al., 2018). Starting from SAT’s
model of the perception-choice process, a common line of argumentation has
been that indicators of self-control and deterrence should not be related to
rule-breaking among individuals who hold strong law-conforming moral
beliefs (e.g., Kroneberg et al., 2010; Pauwels & Svensson, 2017; Wikstrom
et al., 2012; Wikstrom & Svensson, 2010). While most studies support the
notion of a conditional relevance on controls, the evidence on the underlying
mechanism is rather indirect. In particular, we do not know whether the
absent relationships are indeed due to a non-perception of deviant alterna-
tives (Brauer & Tittle, 2017).

To further open up the black-box of offender decision-making also empiri-
cally, one promising strategy is to develop new measures that allows us to
zoom in on the perception-choice process. This is the path followed by Brauer
and Tittle (2017) who devised a more direct test strategy that aligns closely
with the one adopted in the current study. In a face-to-face household survey
of 573 adults in the Dhaka District of Bangladesh, Brauer and Tittle (2017)
included the following scenario: “Imagine that you are at home alone and
outside when a drunk man that you do not know walks by and starts yelling
insults at you. How likely is it that you would consider or think about the fol-
lowing responses?”” Respondents then had to estimate the likelihood of con-
templating six aggressive or violent responses (giving an unkind look or
gesture; yelling insults back; threatening to fight; approaching and then hit-
ting or shoving; threatening to use a weapon; getting a weapon and using it)
and two non-aggressive (ignoring and going inside; calling the police) action
alternatives on a 6-point response scale from “definitely not* to “definitely.”
The six aggression items were summed to create an index measuring the
overall likelihood of contemplating aggression or violence.
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Brauer and Tittle (2017) showed that respondents who reported higher
levels of personal morality and greater exposure to strong moral settings also
reported a lower likelihood of contemplating aggressive and violent actions
in this scenario. However, the authors found no support for the hypothesis
that personal morality and moral rules of the setting interact to produce a non-
consideration of deviant alternatives. Moreover, they could also not unequiv-
ocally support the notion of the conditional relevance of controls. For
impulsivity, they confirm the hypothesis that its influence is limited to indi-
viduals who perceive violent action alternatives when provoked. But for an
index of the perceived costs and rewards of violence, their analysis unexpect-
edly found an association only among those who were unlikely to contem-
plate aggressive or violent action alternatives.

As the failure to support key hypotheses may be due to particularities of the
low-crime context of Bangladesh, it is necessary to measure and examine per-
ceived action alternatives “in social contexts where moral filtering processes
might be weaker and criminal behaviors are more frequent and prevalent”
(Brauer & Tittle, 2017, p. 842). Even though our study was conducted indepen-
dently prior to this publication, we contribute to narrowing this research gap by
measuring perceived action alternatives among adolescents in a European met-
ropolitan area. As crime levels are higher in Europe and as crime peaks in ado-
lescence, our data allow us to examine how frequent purely non-violent, purely
violent, and mixed choice sets are in such a context and how they are associated
with personal morality, self-control, deterrence, and violent offending.

Hypotheses

The current study aims to produce more direct evidence on the perception-
choice process. Using a scenario-based measure of perceived action alterna-
tives, we distinguish empirically between individuals who perceive only violent
action alternatives, those who consider only non-violent alternatives, and those
with mixed repertoires that include both non-violent and violent action alterna-
tives. As the provocation scenario takes place in a school setting, we assume
moral rules of the setting that prohibit violence. Based on this assumption and
the theoretical arguments reviewed above, we expect the following:

Hypothesis 1: A sizable group of adolescents contemplates only non-violent
action alternatives in response to a physical provocation. In contrast, only a
small minority of adolescents perceives only violent action alternatives.

Hypothesis 2: Students with strong conforming morality tend toward
purely non-violent repertoires and such repertoires are associated with
lower levels of violent offending.
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Hypothesis 3: Perceptual deterrence (i.e., higher perceived certainty and
severity of sanctions) are associated with a lower level of violent offending,
but only among students who perceive violent action alternatives. Among
students with purely non-violent repertoires, deterrence does not matter.

Hypothesis 4: Self-control is associated with a lower level of violent
offending, but only among students who perceive violent action alterna-
tives. Among students with purely non-violent repertoires, self-control
does not matter.

Data'

Our survey data comes from a school-based longitudinal study on “Friendship
and Violence in Adolescence” that followed students in five neighboring cit-
ies in Western Germany over 4 years from 2013 until 2016 (Kroneberg et al.,
2016). The cities are located in the Ruhr area, which is the largest urban
agglomeration of cities in Germany and is characterized by the downturn in
coal and steel production, a high population density, high levels of ethnic
diversity, and high levels of unemployment.

The main objective of the study was to collect large-scale panel data on
the determinants of delinquency from a choice-theoretic perspective. In the
following analyses, we use data from the first wave which included a mea-
sure of cultural repertoires tailored to our research question. In each school,
all school classes in seventh grade participated in the study, with respon-
dents being 13-year old on average. In wave 1, 39 out of 45 eligible schools
participated (87% response rate) and 2,635 out of 3,334 students at these
schools (79% response rate). Participation was voluntary for the students
and required parental consent. In order to maximize privacy, interviews
were collected as computer-administered self-interviews. To counteract
language and illiteracy problems, students could also listen to questions and
answer options via headphones.

Measures
Self-Reported Violent Offending

In line with common self-report measures of delinquency, we sum the number
of violent offenses in the last year, aggregating over the following categories:
minor assault, major assault, robbery, threat to use violence and criminal dam-
age to property (damage to items that do not belong to you). Hence, this out-
come variable gives information on how many violent offenses the students
report to have committed within the last year. The variable is positively skewed
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with a mean of 1.4 and a standard deviation of 4.52. Approximately 84.7% of
the sample indicate that they have not committed any of these offenses. Since a
small number of students reported unrealistically high values on some offenses
(e.g., four students reporting more than 30 robberies), we recoded reports of
more than 10 offenses in a category as equal to 10. Results were robust against
coding these values as higher maximum values or as missing.

Perceived Choice Sets/Repertoires

We used a scenario to measure respondents perceived choice sets or repertoires:

Imagine: You have a long break between classes right now, and you are standing
in line at a small convenience store and would like to buy something to drink.
There are many students crowding around inside the store. After a long wait,
you are finally holding the drink in your hand. You are then suddenly pushed
from behind, so that your entire drink spills onto your sweater and your pants.
You turn around and recognize a boy* from your grade.

Imagine if this really happened to you. Without taking too much time to think:
what would you spontaneously do? Please write that here in the empty box.

Note. *For male respondents. “Girl” for female respondents.

On the next screen, respondents were confronted with the following closed
format question on possible reactions:

In these types of situations, one can react in various ways. When you think of
the situation described, how else might you respond? Select every response that
you would possibly do.

| could imagine doing the following things:

Act as if nothing happened

Ask why he/she pushed me

Tell him/her to pay more attention

Seek out a conversation/ discuss what happened / confront him/her
Request that he/she apologize to me

Yell at him/her

Grumble/gripe at him/her

Swear at and insult him/her

Complain to a teacher

Get new clothing/wash clothes

Request that he/she compensate me for the damages/clothing (dry
cleaning)

Push

Punch or kick

Remember to get him/her back later

TOVONOUTAWN —

AW
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The spontaneous reaction entered in the empty box was coded as 1 of
these 14 possible reactions and included as well. We categorize reactions 1 to
5and 9 to 11 as non-violent responses because they involve no aggression. In
contrast, pushing (no. 12) as well as punching or kicking (no. 13) are clearly
violent responses. Verbal aggression, that is yelling, griping, or swearing at
the other students (6-8), as well as planning to retaliate later are located in-
between, as these responses are more aggressive and could lead to a further
violent escalation of the situation. For the sake of simplicity, we refer to these
reactions as provocations. For each respondent, this measure yields a list of
responses that they would possibly consider. We refer to these lists inter-
changeably as perceived choice sets or repertoires, and their elements as per-
ceived action alternatives.

Based on this categorization, we define three types of repertoires or
perceived choice sets: Respondents who mention only violent reactions
have purely violent repertories for this type of situation. Those who could
imagine only non-violent reactions have purely non-violent repertoires.
Students who mention both violent and non-violent responses are said to
have a mixed repertoire. Difficult to categorize are respondents whose list
includes one of the three provocative responses that are neither clearly
violent nor clearly non-violent. In the descriptive part, we classify these
counter-provocations as non-violent in one variant and as violent in the
other variant of our analysis (and then assign each respondents a purely
non-violent, mixed, or purely violent repertoire). Thereafter, we count
them as violent for reasons of subsample sizes.

By varying the classification of counter-provocations as violent or non-
violent, our description acknowledges that this distinction is not clear-cut in
the real world. Yelling, swearing, and insulting are forms of verbal aggression
and therefore a form of interpersonal violence. Of course, one could go fur-
ther and argue that even asking the other students to justify the pushing, tell-
ing him/her to pay more attention, seeking out a conversation, or requesting
an apology may give rise to further escalation. However, such a confrontation
does not constitute a form of violence. Still, we also report how many stu-
dents only perceive non-violent responses that involve no direct confronta-
tion atall. Such avoidance options are “act as if nothing happened,” “complain
to a teacher,” and “get new clothing/wash clothes.”

Perceptual Deterrence: Certainty and Severity

We use single-item measures of perceived certainty and severity that refer
to violence and which were included in the survey as parts of generalized
scales that referred to several types of offenses. To measure perceived
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certainty, respondents were asked if they thought they would get caught by
the police if they beat up someone they didn’t know. Responses were made
on five-point scale ranging from “No, definitely not” to “Yes, definitely.”
To measure perceived severity, students were ask to “(I)magine you beat up
someone you don’t know and the police find out about it. How bad are the
consequences for you?” The 4-point response scale ranged from “Not bad
at all” to “Very bad.”

Personal Morality and Self-Control

For the sake of comparability with previous tests of SAT, we use translated
measures of self-control and personal moral rules taken from the Peterborough
Adolescent and Young Adult Development Study (PADS+; Wikstrom et al.,
2012). All items are listed in Supplemental Table A1 in the Appendix. Each
variable is constructed as the unweighted additive index of single responses.
For the sake of comparability, we standardize both indices on the unit interval
[0,1] before entering them into the analysis.

Personal Mordlity. Personal moral rules against violence were measured using
items that were part of a more general morality scale (Wikstrom et al., 2012).
We asked students how bad they perceived the following actions to be: To hit
another student who said something mean, to tease another teenager so
strongly that he or she starts to cry, to hit another student so that he or she
bloods, to push another teenager so that he or she falls to the ground. Response
categories were “not bad at all,” “not bad,” “bad,” and “very bad.” We built
an unweighted average index (Cronbach’s alpha=.83). Answers were coded
such that high values indicate a strong rejection of violence.

Self-Control. We use the PADS+ measure of self-control, which builds on the
well-known Grasmick et al. (1993) scale. The scale is based on 8 items, a
subset of the 24 original items, that capture interrelated aspects of impulsiv-

ity, temper, and risk-seeking. We built an unweighted average index (Cron-
bach’s alpha=.73).

Control Variables

As control variables, all regression models include age, a binary measure of
gender (girl=1, boy=0), migration background (minority student=1, if the
student or one of the parents was born abroad; majority students=0), and a
binary measure of socioeconomic deprivation indicating that a parent is
either unemployed or receive welfare assistance. In addition to parental
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education, further family characteristics may affect how children and ado-
lescents come to think about conflict resolution and the acceptability of
violence. We therefore also control for parental violence, as reported by the
students (never=reference category, rare, often, missing information) and
single parenthood.

Analytic Strategy

In the first step, we use our scenario-based measure of repertoires to exam-
ine whether and to what extent adolescents in our sample differ in their
perceived choice sets. Based on our large-scale school survey, we describe
the prevalence of purely violent, mixed, and purely non-violent repertories
among adolescents in a Western country. We expect a sizable group of ado-
lescents to contemplate only non-violent action alternatives in response to
a physical provocation, while only a small minority should perceive only
violent action alternatives (Hypothesis 1). However, there is no theoretical
basis to predict the relative frequencies of these different types of reper-
toires with any precision. We will therefore not formally test this hypothe-
sis, but evaluate it qualitatively.

In a second step, to establish criterion validity, we examine the bivariate
associations between our new repertoire measure and self-reported violent
offenses in the last year (Hypothesis 2). This is done by running a one-way
analysis of variance (ANOVA) since multiple #-tests would entail the risk of
alpha-error inflation. We adjust for heteroscedasticity given the highly
skewed distribution of our dependent variable. Critically, the global ANOVA
F-test only provides evidence that there is at least one significant mean differ-
ence. To understand which groups significantly differ in their self-reported
delinquency means, we perform post-hoc comparisons while applying the
Bonferroni adjustment of p-values for multiple testing. Since our highly
skewed outcome violates the normality assumption, we finally run a Kruskal/
Wallis test which represents the non-parametric alternative to the traditional
ANOVA. Using the same ANOVA test strategy, we then also inspect the
extent to which students’ type of repertoire corresponds to different levels of
personal morality (Hypothesis 2).

In the third step, we evaluate a key implication of dual-process theories of
crime and delinquency: the conditional relevance of controls (Hypotheses 3
and 4). In order to test the relevant interaction effects, we construct dummy
variables for the two groups with mixed or purely violent repertoires and
compute product terms with our measures of self-control, sanction certainty,
and sanction severity. Accordingly, students with purely non-violent reper-
toires represent the reference category in our regression analyses. We
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centered all continuous variables that were used for computing the product
terms at their grand mean. To take into account the clustering of our observa-
tions in schools, as well as the skewed distribution of the outcome variable,
we compute cluster-robust standard errors on the school level in all our
regression models (Stock & Watson, 2018).

We estimate both linear (OLS) and non-linear (negative binomial) models
to test our hypotheses on interaction effects. From the perspective of statisti-
cal modeling, non-linear models for count data are most adequate because
they better reflect the nature of the data and are less likely to violate key
assumptions (Weisburd et al., 2022). However, as has been widely noted
(Hirtenlehner et al., 2022; Oberwittler & Gerstner, 2014; Pauwels et al.,
2018), non-linear models introduce complications when the purpose is to test
variable-specific interactions. On the one hand, these models “often fail to
identify variable-specific interaction effects as their extremely flexible func-
tional form tends to accommodate any interactive patterns as model-inher-
ent” (Kroneberg & Schulz, 2018, p. 64). On the other hand, linear regressions
of count data do not take into account ceiling and floor effects, which may
produce biased estimates and false evidence for variable-specific interactions
(Osgood et al., 2002; Rohrer & Arslan, 2021).

With regard to our hypotheses of interest, Kammigan (2023) recently
argued that a negative binomial regression answers substantially different
questions compared to an OLS model. Since negative binomial regressions
predict the natural logarithm of an outcome, their coefficients yield informa-
tion on semi-elasticities, that is, percentage changes in the outcome given a
one-unit increase in the predictors (Wooldridge, 2013, p. 44). Hence, the
coefficients of such non-linear models are to be interpreted as relative effects
given some baseline level of crime (Kammigan, 2023). In comparison, the
coefficients of a linear regression give the change in crime units for a one-
unit-change in the predictor, that is, an estimate of an absolute effect irrespec-
tive of baseline levels.

An intricate question is whether the theoretical notions of differential
deterrability or the conditional relevance of controls refer to absolute or rela-
tive effects. Kammigan (2023) argued that absolute effects should be the
focus when testing whether strong personal morality suppresses the impact of
controls: “Thus, when moral rules are weak, we expect controls to come into
play more often, so more crime can be reduced in total (regardless of the
proportion this represents).” (Kammigan, 2023, p. 475). This suggests that
we ought to analyze absolute changes in the number of violent offenses for a
one-unit change in the indicators of controls, which can be easily modeled via
OLS. However, a case could also made for evaluating relative effects in non-
linear models (see, e.g., Kroneberg et al., 2010, p. 273). As we cannot provide
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Table 1. Absolute and Relative Frequencies of Different Types of Repertoires.

N %

Type of repertoire (provocations counted as non-violent)

Purely non-violent 1,977 75.78

Mixed 614 23.53

Purely violent 18 0.69
Type of repertoire (provocations counted as violent)

Purely non-violent (excl. provocations) 1,076 41.24

Mixed 1,359 52.09

Purely violent 174 6.67

a final answer to this question in the context of our study, we report results for
both linear models and negative binomial regression models.

Results

The Prevalence of Different Types of Repertoires

Table 1 shows how frequent different types of perceived choice sets are in
our sample. If we count provocations as non-violent responses, three out
of four students report that they can only imagine non-violent actions in
response in this provocation scenario. If we instead classify counter-prov-
ocations as violent responses, this share is smaller but still comprises 41%
of our sample. Thus, our scenario-based measure suggests that for many
adolescents (41%—75% of our sample) violence is not a perceived action
alternative. This does not mean that these students would be completely
passive defenseless victims. Most of them mention some form of confront-
ing the aggressor about his or her provocation (e.g., requiring a justifica-
tion or an apology). Only about 7% (n=193, 6.71%) perceive only
avoidance responses (“act as if nothing happened,” “complain to a teacher,”
and “get new clothing/wash clothes”).

On the other side, there is also a segment of students for reportedly could
only imagine violent responses. Expectedly, this segment is very small. In
fact, there are only 18 respondents (0.69%) who could imagine only physical
violence as a response. It is only if we count provocations as violent that 174
students or 6.67% of our sample are classified as having purely violent reper-
tories. It is this wide definition that we will adopt in the subsequent analysis.
The existence of these subgroups confirms the fundamental assumption that
not every person is considering deviant and non-deviant alternatives in each
situation. In our scenario, such deliberation would be necessary only for the
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23% to 52% of students who could imagine violent as well as non-violent
reactions when being provoked.

Different Types of Repertoires and youth violence

In the next step, we evaluated whether our measures of perceived action alter-
natives indeed capture respondents’ predispositions to engage in violence. To
this end, we examined the bivariate relationships between the different types
of repertoires and our outcome variable. As shown in Table 2, the mean num-
ber of violent offenses in the last year clearly differ across the three repertoire
groups. The ANOVA confirms the presence of at least one significant mean
difference. Looking at the post-hoc comparisons, all mean differences are
statistically differed from another even when applying the conservative
Bonferroni adjustment. Expectedly, the difference between the purely violent
and purely nonviolent repertoire groups is the strongest with a mean differ-
ence of 4.92 offenses.

To examine the strength of these associations, we need to take into account
the scaling of the outcome. The measure of self-reported violent crime cap-
tures how many violent offenses the adolescent reports to have committed in
the last year. As 84,7% of the sample report zero offenses, the differences
between the three groups in Table 2 is considerable. Adolescents with purely
violent repertoires have on average committed more than 5 violent offenses,
while those with mixed repertoires report only roughly a third of that amount
(1.72), and those with purely nonviolent repertoires rarely report to have
committed any violent offense (0.34).

According to SAT and other criminological choice theories, not perceiv-
ing violent (or non-violent) action alternatives should be primarily due to
strong personal moral beliefs which render violent (or non-violent) responses
unacceptable. Such a moral filter is assumed to be at work whenever strong
personal morality encounters corresponding moral rules of the setting. For
secondary schools in Germany and the given scenario, it seems reasonable to
assume that these rules of the setting will be in opposition to violence. Hence,
students should rarely perceive only violent action alternatives, but strong
personal morality could rather frequently lead students to perceive only non-
violent action alternatives.

In line with theoretical expectations, Figure 1 shows that there are more
respondents with higher values on the morality scale as we move from purely
violent repertoires over mixed repertoires to purely non-violent ones. Another
way to look at this figure is to vertically compare the proportion of respon-
dents in each morality group: In the (relatively small) low morality group 1
out of 4 respondents (~24%) perceives only violent action alternatives, where
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Purely violent repertoires

Low morality: 68 | Medium morality: 84 : High morality: 21

Frequency

025 050 075 100

Mixed repertoires

| i
Low morality: 185 1 Medium morality: 727 : High morality: 434

Frequency

025 050 075 100

Purely nonviolent repertoires

Low morality: 32 | Medium morality: 407 | High morality: 631

Frequency

Figure |. Histograms of the distribution of personal morality across the three
subsamples of respondents with purely violent, mixed, and purely non-violent
repertoires.

this proportion is only about 7% among respondents with medium morality
and about 2% among those with high morality. Conversely, very few students
with low morality report purely non-violent repertoires while the majority of
the high morality group does. A formal test is provided in the lower section of
Table 2. The significant global F-test confirms that the type of repertoire is
significantly related to the strength of personal morality. Post-hoc compari-
sons further show that the starkest mean difference on the morality scale can
be found between the purely violent and purely non-violent repertoire group
(mean difference=-0.26, p <.001).

Deterrability and the Relevance of Controls Across Types of
Repertoires

Having established the prevalence of different types of repertoires and their
associations with violent offending and personal morality, we now turn to the



18 Crime & Delinquency 00(0)

hypotheses on differential deterrability and the conditional relevance of con-
trols. Before conducting formal statistical tests, we give a graphical illustra-
tion of these relationships. Based on OLS estimates, Figure 2 shows how
self-control, sanction certainty, and sanction severity relate to the number of
violent offenses across the three repertoire groups. All three panels of the
figure show steeper negative slopes for the mixed (grey line) and the purely
violent (red line) repertoire groups in comparison to the purely non-violent
repertoire subgroup. In the latter group (blue line), the lines are almost
straight. Qualitatively, this suggests that for respondents that chose only non-
violent action alternatives in our vignette scenario, self-control, sanction cer-
tainty, and sanction severity seem to have little association with the number
of violent offenses. Conversely, higher reported self-control, perceived sanc-
tion certainty, and perceived sanction severity seem to be associated with
lower levels of offending in both the mixed and purely-violent repertoire
group. As shown in Supplemental Figure A1l in the appendix, these pictures
look practically identical when fitting the slopes based on a negative bino-
mial regression model.

Table 3 gives the results of our regression analyses. M1 and M2 are OLS
regressions and provide unstandardized coefficients for all relevant predic-
tors. M1 only includes the main effects, whereas M2 adds product terms.
These OLS models are used to estimate absolute changes in the number of
violent offenses. M3 and M4 estimate proportional changes based on nega-
tive binomial regression models. The Incidence Rate Ratios (IRR) are below
1 for negative associations and above 1 for positive association. Again, M3
only provides main effects and M4 includes the product terms to test the
interaction effects of interest.

Starting with the OLS models, M1 shows that self-control, sanction cer-
tainty, and sanction severity are all strongly and negatively associated with
offending. When the product terms are included in M2, the coefficients for
self-control, certainty, and severity represent their associations in the purely
non-violent repertoire group (the reference category). Notably, the associa-
tions are no longer statistically significant. Hence, in line with the pattern
visible already in Figure 2, the measures of self-control, sanction certainty,
and sanction severity seem to be unrelated to offending in the purely non-
violent repertoire group—as long as we examine estimates of absolute effects.

The six product terms in M2 are consistently negative and mostly statisti-
cally significant. The coefficients suggest that controls are more strongly
related to the number of violent offenses among students with mixed or
purely violent repertoires. For example, respondents in the purely violent
repertoire group report about one and a half fewer violent offenses when they
perceive sanction severity to be high.
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Number of violent offenses

[
Self-Control

Type of repertoire =6= Purely non-Violent <~ Mixed =6= Purely Violent

o

°

Number of violent offenses

Sanction Certainty
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50 o

o
o
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Number of violent offenses.
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Figure 2. The number of violent offenses as a function of self-control, sanction
certainty, and sanction severity across the three repertoire groups: Estimates from
OLS regressions.

M3 and M4 give the results of the negative binomial regression models.
In M3, the model that estimates average effects of controls, the Incidence
Rate Ratios (IRR) are significantly lower than one. Hence, in line with the
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findings from the OLS model, self-control, sanction certainty, and sanction
severity are also negatively associated with violent offending in terms of
relative effects.

However, this robustness does not extend to the interaction effects. In con-
trast to the results for the OLS model (M2), there are no statistically signifi-
cant interaction effects in the negative binomial model M4. Some interaction
terms are even of the opposite sign than those of the OLS model. Substantively,
this suggests that, in terms of proportional changes in offending, there is no
evidence that self-control, sanction certainty, and sanction severity are differ-
ently associated with violent offending across the three types of repertoires.

Given the high degree of statistical uncertainty in M4, the average esti-
mates should not be overinterpreted. Still, we provide a graphical illustration
in Supplemental Figure A2 in the appendix. The rather flat lines for sanction
certainty and severity confirm the absence of proportional differences in
deterrability across types of repertoires. With regard to self-control, however,
the (statistically nonsignificant) slopes are markedly steeper particularly for
the mixed repertoire group—suggesting that future research should further
examine this potential interaction also in terms of relative effects.

Taken together, in terms of absolute effects, our linear model provides
evidence in support of the conditional relevance of controls, but hypotheses
3 and 4 are not supported in terms of relative effects. We will discuss how to
interpret these findings in the concluding section.

Discussion and Conclusions

Based on a large-scale school survey of seventh-graders conducted in five
cities in Germany, we examined the prevalence of purely non-violent, purely
violent, and mixed choice sets among adolescents. Our scenario-based mea-
sure confirms a major assumption of modern choice theories of crime and
delinquency: A large share of adolescents (about 41%) indicated that they
would not perceive of violence (including counter-provocations) as an option
when physically provoked. More than half of our respondents perceived both
violent and non-violent alternatives. And only a small group of teenagers
conceived only of violent or confrontative responses (7%). We also found
these types of repertoires to be consistently related to the number of self-
reported violent offenses in the last year, as well as to respondents’ moral
beliefs about violence.

Using linear and non-linear regression models, we examined whether
measures of self-control and perceptual deterrence ceased to be relevant
among those with purely non-violent repertoires, but mattered among
those with mixed or purely violent repertoires (who may often experience
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situations of conflicting rule guidance in their everyday lives). This condi-
tional relevance of controls—due to differences in perceived action alter-
natives and corresponding habit-based or deliberation-based processes—is
a key implication of Situational Action Theory (SAT). And it can also be
found in earlier theoretical accounts (e.g., Paternoster & Simpson, 1996)
and in more recent work on differential deterrability (Herman & Pogarsky,
2022; Pogarsky, 2002).

Our study suggests that the answer to the question of whether controls
matter differently depending on individuals’ perceived choice set depends on
how this question is translated into a statistical model: (a) In the negative
binomial regression model, we found no evidence for interaction effects. The
proportional changes in the moderating effects were not statistically signifi-
cant and even pointed in the opposite direction in some instances. Thus, when
taking into account the baseline levels of violent crime committed in the three
repertoire groups, these levels were proportionally reduced to a similar extent
by controls. In other words, we found no support for differential deterrability
in terms of relative effects (Kammigan, 2023). (b) In contrast, the linear
regression model provided estimates that seem to indicate a conditional rel-
evance of controls. For students with purely violent repertoires, self-control,
sanction certainty, and sanction severity were clearly associated with fewer
acts of violent offending. A similar pattern was observed for the mixed reper-
toire group. Instead, the level of offending was very low and not related to
controls for students with purely non-violent repertoires.

How can these model-dependent findings be reconciled? One possibility
would be to discard the results from the linear regressions as the latter do not
constitute the most suitable way to model count data. In the negative bino-
mial model, the very low number of violent offenses among for students with
purely non-violent repertoires is attributed to a floor effect. Obviously, the
incidence cannot be lower than zero and therefore can hardly be further
reduced by deterrence or self-control in absolute terms. Given this low base-
line level, their impact is proportionally indistinguishable from that in the
two other, more violence-prone repertoire groups (Kammigan, 2023). In con-
trast, the simple OLS model does not take into account the left-censoring of
the outcome variable. Hence, one may view the significant interaction effects
as statistical artefacts that result from a non-modeled floor effect. However,
we think that this interpretation would be mistaken, because the underlying
theoretical arguments predict such a floor effect and expect it to exist among
respondents who perceive only non-violent alternatives. In other words, in
this particular case, modeling variable-specific interactions or a floor effect
may just be different ways to statistically represent the same reality (which
was visible also graphically in Figure 2).
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Limitations and Directions for Future Research

Our study is the first to measure criminologically relevant differences in per-
ceived choice sets in a large-scale Western sample of adolescents—thereby
producing more direct evidence on key implications of modern choice theo-
ries of crime and delinquency. Still, our study has a number of limitations that
future research should attempt to overcome.

First, two shortcomings of our deterrence measures are that they are based
on single items and that they refer to the subjective certainty and severity of
being caught by the police. The police become rarely involved in cases of
physical aggression among students, such as the one described in our sce-
nario. Hence, our measure of repertoires does not fully align with our deter-
rence measure. Since “risk perceptions are highly dependent on circumstances”
(Barnum et al., 2021, p. 216), future research should include the anticipated
reactions of the school and parents.

Second, similar to most previous applications and tests of SAT, we need to
point out the gap between our analysis and a fully situational analysis. Our
outcome variable—a self-report measure of violent offending in the last
year—captures behavior in different situations than the provocation scenario
by which we measured perceived action alternatives. However, the percep-
tion of action alternatives is not a stable individual trait but varies across situ-
ations. Ideally, one would therefore try to explain behavior in the same
situation in which the perceived choice set was measured (on the situational
specificity of personal morality, see Thomas, 2018). One promising way
would be to measure perceived action alternatives directly after the recording
of actual behavior (e.g., in experimental designs). At the same time, one can
also argue that explaining the volume of crime involvement over a longer
period is an important objective to which also situational theories should ulti-
mately be able to contribute. It remains a daunting challenge to measure the
proximate mechanisms of rule breaking in a way that allows us to contribute
to this objective.

Third, our measure of perceived choice sets followed closely the underly-
ing theory by distinguishing between three categories: Individuals who per-
ceive only of non-violent, only of violent, or of both types of responses to a
provocation. However, this may have compromised reliability as some
respondents may have ticked only non-violent responses not due to a moral
filter but due to a lack of motivation or fatigue as survey respondents. Our
descriptive findings suggest that this concern is warranted. Although the rep-
ertoire measure was consistently associated with violence and personal
morality, the group of students who reportedly would conceive only non-
violent responses in the scenario included sizable segments with only low or
medium moral rejection of violence.
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To shield against measurement error, one possibility would be to take
respondents’ crime propensity more fully into account by evaluating the con-
ditional relevance of controls in subsamples defined by a combination of
repertoires and personal morality. Alternatively, future work could follow
Brauer and Tittle (2017) who forced respondents to consider each action
alternative. While their study authors asked respondents to indicate the sub-
jective likelihood of each action, one could stick to our categorical measure-
ment strategy but still present each action alternative on a separate screen and
require an answer. Another possibility to increase reliability would be to
include several measures based on different scenarios in a survey and aggre-
gate them.

Our study also carries a more general methodological lesson for analytic
criminology (Wikstrom & Kroneberg, 2022): In evaluating our theories, data
limitations often imply that we need to rely on relatively indirect test strate-
gies. In the example of SAT, the conditional relevance of controls has been
repeatedly tested by examining whether indicators of self-control or percep-
tual deterrence are unrelated to measures of rule breaking among respondents
with strong personal morality. While this is an important finding that advances
our understanding of crime causation, it provides only indirect evidence on
the validity of SAT’s model of the perception-choice process. In particular,
one was only able to assume that respondents with strong personal morality
do not consider deviant alternatives and that this smaller set of perceived
action alternatives is responsible for the irrelevance of controls (Brauer &
Tittle, 2017). By attempting to measure differences in perceived choice sets,
our study contributed to a next generation of research that tries to get closer
to these hypothesized mechanisms. But our results also illustrate that collect-
ing data on mediating mechanisms does by no means guarantee to produce
clear-cut evidence in support of a theory. Also given the limitations of our
new measure and analytic strategy, we hope that future studies will follow
our footsteps and further advance the analysis of perception-choice processes
of rule breaking and conformity.

Finally, our study focused on perceived choice sets and included per-
sonal morality only as a control variable. For a more comprehensive
account of how individuals apply their moral beliefs to concrete situa-
tions, work on SAT should be integrated with the longstanding research
line on the role of neutralizations and rationalizations (Agnew & Peters,
1986; Minor, 1980, 1981) that also allows for rigorous situational analy-
sis (Thomas, 2019).

Although being first and foremost of fundamental scientific interest, a
deeper understanding of the perception-choice process that underlies crime
and delinquency can also inform crime policy. Our result that both the
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perceived certainty and the severity of sanctions were significantly related
to violent offending suggests that the role of deterrence should not be
underestimated. At the same time, the notion of differential deterrability
suggests that these average associations conceal important variation across
different groups of individuals. For crime policy, reducing the total amount
of crime is of greatest interest. And in absolute terms, we indeed found that
a sizable share of adolescents did not even perceive of violent action alter-
natives when physically provoked, irrespective of how likely and harsh
they perceived sanctions to be. In short, controls seem to matter more
among the crime-prone. And such differential deterrability implies that,
whenever practically feasible, policies should be designed in a targeted
manner to ensure both effectiveness and efficiency.
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