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Abstract

Studies on crime and parking facilities also appear to have a strong focus on car theft with small emphasis on psychologi-
cal and cognitive variables to investigate potential crimes in this environment. Furthermore, there is limited literature on
such crimes in South America, particularly in Brazil. This study has the objective of offering an instrument to assess risk
perception in public and private parking lots of free circulation, as well as to understand and describe how individual values
influence this variable regarding civilians’ and police officers’ perception of hazards present in free circulation public and
private parking lots. A psychometrically valid risk perception and security attitude scale is presented. The scores of the two
groups were predicted by human values. It was observed a mapping of risk situations in parking lots, as well as attitudes that

can prevent crimes. Implications for the development of social public safety policies are discussed.

Keywords Humans values - Risk perception - Security attitude - Criminal prevention

Introduction

Police psychology is an area of study concerned with the
safety facets of human behavior, a specialty area that was
formally recognized by the American Psychological Associ-
ation in 2013 (Alispahi¢ and Alispahi¢ 2021; Navarro 1999).
However, this area is still rather understudied in Brazil, with
only very few studies investigating how security issues in
Brazilian samples may compare with other regions of the
world. In recent years, the State Secretariat for Public Secu-
rity of the Brazilian Federal District (SSP-DF) has strived
to adopt evidence-based interventions that aim to diminish
crime rates in the region. However, cultural characteristics
are likely to influence the behaviors related to safety and
security, and a lack of studies developed in the Brazilian
context makes it difficult to implement evidence-based
approaches. The current paper aims to address this important
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gap by presenting a measure of risk perception developed
primarily for the Brazilian context. While doing so, we
test the psychometric properties or this newly developed
measure and explore the predictive value of such measure
in relation to other established constructs in values theory
(Schwartz 1992, 2012).

The development of this measure was based on samples
of civilians and police officers. We sought to develop a
psychological scale to assess the constructs of risk percep-
tion and security attitudes. To test for construct validity, we
compared the scores of police officers and civilians regard-
ing their perception of risk in parking lots of the Brazil-
ian Federal District (DF). The police officers recruited in
the study belong to the Brazilian Federal District Military
Police (PMDF) which is comparable to the US State Police,
a police force unique to each American state, having state-
wide authority to conduct law enforcement activities and
criminal investigations. In the present article, the term DF
State Police will be used to designate the Brazilian Federal
District Military Police (PMDF). One important implica-
tion of this study is to provide evidence-based tools for the
development of public security policies for the surveillance
of car parks and related environments.

Offenders typically take advantage of the anonymity facil-
itated by large crowds to target their victims (Felson and
Boba 2010). Several crimes take place in these scenarios,
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such as illegal sales, use of substance, fights, thefts, robber-
ies, rapes, and other types of violence are carried out in both
public and private parking lots. Parking lots in commercial
areas act as facilitators for crimes of opportunity, which are
carried out without specific planning by the perpetrator and
are encouraged when ideal conditions exist for the crime.
Lino and Matsunaga (2018) also show that such environ-
ments can elicit specific conditions that create opportunities
and motivate criminals to select their targets.

Based on the crime prevention through environmental
design (Robinson 1996), we assume that the physical char-
acteristics of parking lots can reduce crime. Searching the
SSP-DF database for 2020, we observed a total of 10,362
crime occurrences related to parking lots. Situational crime
prevention measures have been used in parking facilities
resulting in reductions of both crime (Boyne 1991) and fear
of crime (Smith 1996). Within this context, the general aim
of this paper is to present an instrument to assess risk per-
ception in public and private parking lots of free circulation,
as well as to understand and describe how individual values
influence risk perception among civilians and police offic-
ers. We tested whether the perceptions of these groups, who
commonly use public and private parking lots, converge to a
unique understanding of risk perception. Through the use of
a psychometric valid measure, we seek to collect and gather
data that can contribute to the development of a concept of
risk perception, applicable to parking users. We hope that
this tool can further provide guidance for crime prevention.

Hypotheses Development

Most studies focusing on parking lots stem from the fields
of traffic engineering (Vo and Wets 2016) and environmen-
talism (Vera-Gomez et al. 2016). Some research on parking
lots address the expansion of many kinds of crimes in large
cities (Newman and Freilich 2012) and effects of environ-
mental design on crime prevention in American university
parking lots. Based on crime prevention through environ-
mental design principles, Tseng et al. (2004) explored design
changes intended to create an environment that reduces
parking lot crimes. Naturally, studies on crime and park-
ing facilities also appear to have a strong focus on car theft
(Clarke and Goldstein 2003; Laycock and Austin 1992). For
instance, Roach et al. (2017) examined leaflet campaigns
developed to advice vehicle owners into thinking more care-
fully when leaving their vehicles unattended overnight. The
present study uses psychological and cognitive variables to
investigate potential crimes in parking lots as well as percep-
tions of risk.

Perceptions of risk have long been of great interest to
scholars, although it is still considered an emerging theme
in empirical psychology (Aven and Renn 2010). The concept
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of risk itself is intrinsically associated with social elements
and its perception (Slovic 2010). Its definition concerns
characterizing risk as the chance of injury, damage, or
loss (Webster 1983) and involves understanding factors
such as uncertainty, fear of crime, controllability, equity,
and the prediction of harmful events for future generations
(Slovic 2010). Kasperson et al. (1988) state that the study of
risk perception plays a fundamental role in the social ampli-
fication of risk. Through the perception of risk, it is possible
to visualize an occurrence of an adverse event, such as a rob-
bery carried out in a parking lot for example, and its result-
ing social amplification that refers to the adverse impacts of
such an event that may extend far beyond the direct damage
to victims and property, resulting in massive indirect impacts
on the society (Torquato 2011). Therefore, risk perception is
a cognitive and conscious judgment (Sjobergl 1998) about
the subjective probability of occurrence of a dangerous
event. It is dependent on the properties of human percep-
tion and probability judgment (Sjoberg 2000).

As a perceptual variable, risk is intrinsically related to
the concept of attitudes (Kasperson et al. 1988). Differently
from behaviors, attitudes refer to subjective evaluations of
ideas and people beliefs (Ajzen and Fishbein 2005), while
behaviors are necessarily observable (Dedonder et al. 2010).
Perhaps the best-known scholars in the study of attitude were
Thurstone (1928) and Likert (1932), who developed differ-
ent techniques to measure an attitude, both of which were
named after them. Thurstone (1928) established the concept
of attitude as an affect for or against a psychological concept.
Allport (1961) conceptualized attitudes as a mental and neu-
rological condition of readiness, which stems from personal
experiences and may influence individuals’ responses to a
variety of situations.

An influential framework of attitudes describes this con-
cept as including three components: cognitive, affective,
and behavioral (Ajzen and Fishbein 2005). The behavioral
component consists of a person’s tendencies to behave in a
particular way toward a situation. Eysenck and Gudjonsson
(2018) understand this component as a strong predictor of
crime and its prevention. For the authors, accurately per-
ceiving criminal behavioral intent and its environment is an
effective approach for crime prevention. This idea has been
corroborated by several studies (e.g., Segal 2021), showing
that perceptions of risk are directly related to how people
react and behave in different environments, where safer
attitudes may be better shaped to promote crime preven-
tion (Glasman and Albarracin 2006; Sian 2017). Attitudes
related to security and crime prevention must be intercon-
nected with the perception of the risk that a given environ-
ment can represent.

Measures of perception of risk and security attitudes
found in the literature commonly relate to risks associ-
ated with areas of marketing and economic decisions
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(Finucane et al. 2000; Slovic 1987), public health (Blais and
Weber 2006; Miller 2010), psychiatry (Lifshitz et al. 2016),
financial decisions (Weber et al. 2002), tourism (Wolff
et al. 2019), and more recently, the COVID-19 pandemic
(Jaspal et al. 2020). All these studies were conducted in
either the USA or Europe, so only few studies have examined
perceptions of risk and security attitudes towards crime out-
side the so-called WEIRD countries (an acronym for West-
ern, Educated, Industrialized, Rich, and Democratic socie-
ties; Henrich et al. 2010). A handful of those studies were
conducted in Brazil. Pinto-Gouveia et al. (2003) studied the
perception of risk in relation to specific psychopathologies.
Klein and Luciano (2017) investigated the concept of per-
ceived severity in the context of information security, while
Pacheco (2012) studied the perception of risk in the context
of occupational safety and health, and Egelman and Peer
(2015) in terms of security in the use of computers. Consid-
ering this gap in literature regarding studies on perception
of risk in Brazil, we propose that a measure of perception of
criminal risk in parking lots should yield two factors, related
to risk perception and security attitudes (H1).

Many models and theories aim to explain the role of
human values in risky behaviors, security attitudes, and
perception of risk. For instance, Sutalaksana et al. (2019)
investigated risk perception, risk behavior, and basic human
values in Indonesia and found that risk perception correlated
with risk behavior and the value of power, as described in
Schwartz’ values theory (Schwartz 1992, 2012). In a study
conducted in 14 European countries, Goossen et al. (2016)
suggested that values are relevant predictors when trying to
account for variation in crime. Their results indicate that uni-
versalism and benevolence values are negatively associated
with crime rates, while power, achievement and stimulation
values are positively associated with odds of committing a
crime. When investigating the relationship between basic
human values and different security and violent attitudes
among Swedish college students, Sundberg (2014) found
that the power value was a predictor of violent attitudes
especially for males. In the Brazilian context, there are no
studies examining values, perception of risk, or security atti-
tudes among Brazilian civilians or police officers. Based on
the aforementioned literature, it is plausible to assume that
human values can be as relevant in the study of crime and
perception of risk in Brazil.

Values are conceptualized as fundamental principles that
both shape the perspectives and actions of an individual.
Schwartz’s (1992) values theory suggests that values are
desirable, trans-situational goals that carry different lev-
els of importance for each person and serve as principles
that guide people’s interpretation of experiences, attitudes,
feelings, and behaviors. Schwartz’s theory suggests that
values are often expressed as personal norms, which are
principles that individuals maintain for themselves, but

influenced by societal factors (Schwartz et al. 2012). More-
over, values often connote virtues and morality or ethical
stances (Lefkowitz 2017) and thus generate a motivational
influence over decision choices, attitudes, and behaviors
(Feather 1995; Schwartz 1992). Indeed, in earlier works,
Lewin (1942) discussed the influence of values on behav-
iors, and considered that values define which perceptions
are relevant, either negatively or positively, to an individual
in a defined context.

Throughout the early 2000s, several measures of values
were developed and validated in an attempt to demonstrate
that values are a fundamental human concept. Schwartz Por-
trait Values Questionnaire (PVQ) describes 10 motivation-
ally distinct value orientations suggested by the values the-
ory (Schwartz 1992). After tests in more than 80 countries
in different world regions, it was proposed a 19-values ori-
entation of the Refined Values Theory (Cieciuch et al. 2014;
Schwartz et al. 2012), and a four High Order Values model
(HOV) emerged. These four higher order values specify the
dynamics of conflict and congruence among the values and
include all the core values recognized in most national and
societal groups around the world. The four HOV form two
basic conceptual dimensions: (1) openness to change ver-
sus conservation, where values that emphasize independ-
ent thinking and action (i.e., stimulation, self-direction,
and hedonism, which form the openness to change HOV),
oppose values that emphasize self-restraint, preservation of
traditional practices and protection of stability (i.e., secu-
rity, conformity, and tradition — the conservation HOV);
and (2) self-enhancement versus self-transcendence, which
includes in the first pole the values of power, achievement,
and hedonism, and in the opposite, the values of universal-
ism and benevolence. The latter dimension contrasts val-
ues that privilege the interests of the individual, even at the
expense of others, to the former that expresses values which
motivation refers to the concern for the well-being of oth-
ers and nature. Hedonism is a component of both openness
to change and self-enhancement. By 2012, Schwartz et al.
presented a refinement to the theory of values; instead of
the 10 initial value types, the researchers identified 17 value
types, in addition to proposing 2 new value types, face and
humility values. This 20-year period of research, from 1992
to 2012 improved the delimitation and conceptualization of
values, better defining and describing the values previously
presented by the theory, and empirically increasing their
predictive value (Schwartz et al. 2012). For a detailed com-
parison between the values proposed in the theory, please
see Table S1 in Supplementary Materials. It should be noted,
however, that the refined theory of values did not invalidate
the proposed structure of the 10 values discussed earlier. It
presents the possibility of a refined value structure by group-
ing the values in a similar way to the original theory that
proves to be more useful for the researcher, enhancing the

@ Springer



Journal of Police and Criminal Psychology

values’ prediction over other variables (Torres et al. 2016).
The 19 value types of the refined theory also focus on
achieving personal or social results, promote growth and
self-protection, express openness to change or preservation
of the status quo, and promote self-interest or the transcend-
ence of self-interest in the service of others (see Fig. 1).

Human values are important constructs in the psychoso-
cial concepts that are considered central to the prediction of
perception, attitudes, and behaviors (Schwartz et al. 2012),
including those related to crime prevention. The values
of conformity, tradition, security, self-restraint, preserva-
tion of traditional practices, and protection of stability are
all considered to be important for crime prevention (e.g.,
Sian 2017). Other values may also be related with a hin-
drance to preventive attitudes and behaviors towards crime,
such as self-direction, stimulation, independent thinking,
and self-transcendence. Self-enhancement HOV includes
the values of achievement and hedonism, which are clearly
focused on the individual, even at the expense of others. Due
to this characteristic and based on literature, no prediction
can be made on the role of self-enhancement HOV on pre-
ventive attitudes or perception of risk. Thus, drawing from
this theory, we suggest that:

H2: Values will predict risk perception and security atti-
tudes in such a way that conservation HOV values will offer
a positive prediction to these variables, while;

H3: A negative relation will be found in the prediction
of perception of risk and security attitudes by openness to
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Fig.1 Motivational circle according to the refined values theory
(adapted from Schwartz et al. 2012)
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change and self-transcendence HOVs, especially universal-
ism values.

Although not investigating perception of risk, some stud-
ies support these relations between values and aggression.
Knafo et al. (2008) observed that conservation HOV cor-
related with self-reported aggressive behavior, explaining
12% of the variance in aggression among Arab and Jewish
Israeli. In another study in Israel, Knafo (2003) also found
that universalism values related negatively to aggression,
with power values correlating positively with it. Other study
conducted in Italy (Menesini et al. 2013) found that self-
transcendence HOV related negatively to self-report aggres-
sion (i.e., hurting someone directly). When others than the
perpetrator are asked, evidence suggest that this relationship
is maintained, with self-transcendence HOV and conserva-
tion (especially conformity and security values) relating
negatively to aggression (Benish-Weisman 2015, 2019;
Benish-Weisman and McDonald 2015). When individual
values are studied, most investigations point out to univer-
salism negatively relating to aggression (e.g., Vecchione
et al. 2016). Perhaps this is so because universalism relates
to a limited set of behaviors in such a way that these values
present an exclusive and strong relation with aggression
(Benish-Weisman 2019).

The relationship between police and the civilian popula-
tion has come under media scrutiny in the past few years
due to incidents involving Black citizens, which is being
reflected in the recent studies involving these two groups
(e.g., Nix et al. 2020). However, it appears to be an agree-
ment in literature that crime reports made by police officers
are more complete or accurate than reports and identifi-
cations by civilian observers (Liberati 2008; Wilson and
Herrnstein 1985), which has an impact on their perception
of risk and security-related attitudes because police offic-
ers are more observant of the crime-relevant aspects of an
incident than civilian observers (Vredeveldt et al. 2017). On
the other hand, data on police victimization are revealing
about their perceptions of risk. Research indicates that the
number of police officers killed by violent crimes in Brazil
reached 194 in 2020 (FBSP 2021). This number represents
an increase of 12.8% compared to 2019. It is interesting to
note that about 60% of these cases occurred while the officer
was not on duty. In addition, around 85% of those crimes
were committed using firearms at night or dawn (58%). That
is, officers become more frequent victims in specific con-
texts and circumstances. Thus, even being trained to act in
risky situations, police officers are subject to several violent
situations, which impacts their perceptions of risk and their
attitudes. In this sense, by drawing from our findings, we
also aim to provide insights for police training.

Finally, we expect that police officers will have higher
scores on the risk perception and security attitudes meas-
ure when compared to civilians, since the former is more



Journal of Police and Criminal Psychology

knowledgeable of the hazards and risky behaviors in parking
lots. However, and considering the assumption that values
are principles that guide similarly all people’s interpretation
of experiences, we propose that:

H4: The relations described on H2 and H3 will be similar
for police officers and civilians, with no difference between
the groups.

Method

The study included two phases. In Phase 1, two focus groups
were conducted to generate items for the construction of
a measure for risk perception and security attitude. After
collection, these data were analyzed with a content analysis
software and 20 items were generated. In Phase 2 new data
were collected with police officers and civilians using the
risk perception measure generated in Phase 1, along with
the values scale. Data from this phase were then used to test
the hypotheses proposed. Methodological details about each
phase are presented as follows.

Phase 1: Measure Construction

The first step in constructing a measure that would capture
the risk perception and security attitudes of police officers
and civilians towards hazards commonly present in park-
ing lots involved a subsample of these two groups. Based
on these participants’ responses, the measure was tested as
follows.

Participants

Two focus groups were conducted with the purpose of devel-
opment of items regarding the variable of interest. For the
first group 6 civilians (even split in sex; age M =31.2 years
old; SD=10.8; 70% college education, 30% high school)
were recruited by investigators in shopping areas of Brasi-
lia. Participants were invited aiming to compose a homo-
geneous group regarding their experiences using parking
lots (Krueger and Casey 2015). The selection criteria were
driven by convenience and not randomly assigned. The
second group included 7 State police officers (85.7% male;
age M =32.2 years old; SD=6.7; 100% college education)
recruited from the Special Tactical Mobile Police Battalion,
with daily experience with crime prevention in parking lots
and other environments. Police officers were recruited after
authorization was obtained from the General Command of
the PMDF. In this case, the selection criterion was driven
by police after our request to include the Special Tacti-
cal Mobile Police Battalion. After the focus groups were
conducted and items were developed, new samples were
recruited for an exploratory factor analysis (EFA) of the

proposed measure including 93 police officers and 104 civil-
ians. In the police officers’ sample, average age was M =46.5
(SD=6.08), 86.3% were married, 100% had college educa-
tion and were male. A total of 78.1% drove a vehicle eve-
ryday and 20% at least 5 times a week. Average age for
the civilians’ sample was M =44.8 (SD=9.78), 51.9% were
male, 62.9% married, 96.7% had college education, 64.4%
drove a vehicle everyday and 32.7% at least 5 times a week.

All participants had a valid driver’s license for at least
10 years and routinely used parking lots either public, pri-
vate, or at their jobs. They were provided with a consent
form consisting of information regarding confidentiality,
purpose, procedures, and duration of the study (Krueger
and Casey 2015). They were also presented with the contact
information of the principal investigators and information
regarding participant rights, such as the right to withdraw
from participation at any time without penalty.

Procedure and Materials

Focus groups (Creswell et al. 2011) were ran in psychology
laboratories at the University of Brasilia, Brazil, containing
sound recording equipments, and were moderated by trained
researchers. After introductions, each participant received
a demographics questionnaire containing questions about
sex, age, education, place of work, occupation, qualification,
time owning the drive’s license, frequency of driving, and of
usage of public parking lots. It was ensured that participants
had understood the session’s objective (“Today we would
like to discuss behaviors, personal experiences, and observa-
tions associated with driving and parking in garages or park-
ing lots, that is, when someone stops longer than necessary
for loading/unloading or boarding/disembarking™). Police
officers were also encouraged to talk about the most frequent
types of occurrences in parking lots and the profile of vic-
tims attended to. Refreshments and snacks were provided for
participants. Sessions lasted in average 1.5 h and recordings
of the discussion were later transcribed. For the EFA phase,
the 197 participants responded the items developed using an
7-points Likert-type scale (1 =totally disagree; 7 =totally
agree) in paper-and-pencil format. In average, participants
completed the questionnaire in 15 min.

Data Analysis

Transcribed data from focus groups were submitted to a tex-
tual analysis performed with the IRAMuTeQ (Interface de
R pour les Analyses Multidimensionnelles de Textes et de
Questionnaires [R interface for Multidimensional Text and
Questionnaire Analyses]) software (Ratinaud 2009). IRA-
MuTeQ provides qualitative analysis that goes from basic
lexicography to multivariable analysis (Ramos et al. 2019).
For this study, we proceeded a Descending Hierarchical
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Classification (DHC), which aims to obtain classes of text
segments that present similar vocabulary to each other, and
different vocabulary from the text segments of other classes
(Camargo and Justo 2013). The software identifies the text
segments present in the text transcribed considering the fre-
quency of words, vocabulary used, and lemmatization of
words, producing a “dictionary” or corpus for that specific
group (Ramos et al. 2019). From this point, a contrast analy-
sis was conducted in which the similarities and differences
between the elementary context units were identified. That
way, the software indicates the main classes present in the
speech from a statistical pattern inherent to the corpus sub-
mitted (Camargo and Justo 2013). Following the software’s
requirements, the transcribed interviews were standardized
to adjust punctuation and capitalization, exclude off topic
sentences and meaningless expressions, correct grammar,
and include words implied by the participants, when needed.
The software was programmed to consider adjectives, verbs,
and nouns. Groups were analyzed independently. Based on
the results obtained from IRAMuTeQ, it was performed a
content analysis of the categories obtained and the content
of each category was described. Once content analyses were
performed and items developed, we performed the Velicer’s
minimum average partial test and the parallel analyses to
determine the number of factors to be extracted. Next, we
applied an exploratory factor analysis (EFA) using Stata 16.1
(StataCorp 2021) with the numbers of factors indicated.

Results for the Measure Construction

Data from both samples were analyzed independently. For
both focus groups, two main categories were identified.
The first was named perception and describes cognitive and
perceptive strategies assessed by individuals in a danger-
ous situation, and the people involved on them. Attitudi-
nal aspects such as readiness to act, intentions, and related
social objects are consolidated through the attitude category
(22.4%). Considering the DHC obtained with the civilian
group, five classes were identified (please see Fig. S1 in the
Supplementary Online Material). The first two classes are
associated with the perception category (59.2%) and had
content related to avoidance (with words such as imagining,
assault, situation, not reacting, and suffering) and the profile
of possible offenders (perceiving, dressed, shorts, clothes
and on drugs). The remaining three classes are associated
with attitudes (40.8%), referring to behavioral intentions
(intention, calling, observing, and ready to shout), actions
and pieces of the vehicle (turning on, close window, door,
key, booth, and exit), and people possibly involved in the
situation (son, pick-up, mother, brother, miscreant, boy,
man, stranger, and approaching). The DHC for the police
officers’ group (Fig. S2) also pointed out to 2 categories
and 5 classes, but with some aspects not included by the
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civilian’s responses. In this sample, the “perception” cat-
egory (67.1%) included a class that relates to illegal acts
commonly observed in parking lots (robbery, larceny, and
misdemeanor). The profile of possible offenders seems to be
more criminal-related and less descriptive of their status or
dress code (criminals, addicts, and rapist). The third class is
related to equipment and environment features that can help
in crime avoidance (camera, illuminated, and wilderness).
Within the category “attitudes” (32.9%), the two integrating
classes refer to intentions that promote safe behavior on the
part of victims (alert, observe, and facilitate) and actions
that can be performed by police in the situation (arrest, be
present, and specialized job).

Results found in the qualitative phase that aligned
with literature on crime and offenders (Brantingham and
Brantingham 1993; Felson and Boba 2010; Clarke and
Derek 1985) were used in the development of 22 items cov-
ering the categories and classes presented. This first version
of the items was analyzed by two specialists in public secu-
rity who were familiar with the qualitative analysis, hereby
considered experts for the item’s semantic revision. Experts
were provided both with a version of the items and the
definitions of “perception of risk™ and “security attitudes”
constructs and asked to indicate if items were broad and
clear enough to cover the constructs. Once agreement was
reached in this first step, a content analysis of the items was
performed by five experts in public security and psychomet-
rics. Following Zamanzadeh’s et al. (2015) recommendation
experts evaluated items on three criteria: clarity/pertinence
of language, theoretical relevance, and adequacy of items to
construct definitions. Analyses for each item were made in
4-point ordinal scale (1 =not [clear/pertinent; relevant; ade-
quate] to 4 =highly [clear/pertinent; relevant; adequate]).
Experts’ agreement regarding each item was quantified by
the Content Validity] Ratio (CVR). CVR varies between 1
and 0, with higher scores indicating further agreement of
experts on pertinence, relevance, and adequacy of an item
to an instrument (Zamanzadeh et al. 2015). Items with CVR
scores equal or larger than 0.80 reflect an acceptable level.
All 22 items obtained CVR > 0.80 and were retained in this
step (see Table S2).

In the final step for the development of the measure, EFA
was performed based on polychoric correlation matrices. To
compute the factorial scores, we used the mean scores of the
valid items, with loading equal or greater than 10.40l. Reli-
ability of the scales was examined by Cronbach’s alpha and
McDonald’s omega. Two items did not reach the factor load-
ing and hence were excluded. The 20-items final solution
led to a 2-factorial structure. The first factor explained 40%
of the variance and comprises 11 items related to environ-
mental features that trigger perceptions of risky parking lots
(¢=0.91). The second factor explaining 33% of the variance
was formed by 9 items related to behavioral intentions that



Journal of Police and Criminal Psychology

are associated to attitudes towards preserving safety in the
same situation (o¢=0.88). We named the first factor as risk
perception and second factor as security attitudes. Higher
scores mean that respondents will present a higher expres-
sion of the two factors. Details about the EFA are provided
in the Supplementary Table S3.

Phase 2: Main Study
Participants and Procedure

Respondents in Phase 2 were 211 police officers and 219
civilians recruited in a similar way as in the measure con-
struction phase. All participants responded to a question-
naire in a paper-and-pencil format. In the sample of police
officers, 91.4% were male, with average age M =44.7
(8§D =9.01), 81.3% were married, 97% had college educa-
tion or higher. Having most male participants with higher
education is coherent with the DF State Police population. A
college degree is required from cadets to be part of its ranks
since 2012 (PMDF 2020). Also, data shows that PMDF
has a 1% limit of female participation during the selec-
tion process (Costa et al. 2012). All of them had a driver’s
license and most for at least 3 years (88.5%). Of those 82.9%
drove a vehicle every day, and only 0.3% rarely use a park-
ing lot. Average age for the civilians’ sample was M =43.1
(SD=11.3), 53.9% were male, 55.1% married, 88.2% had
college education or higher, all had a driver’s license (79.8%
for at least 3 years) and 78.4% drove a vehicle every day and
2.2% rarely use a parking lot.

Instruments

Perception of Risk and Security Attitude The 20-item scale
assesses two factors regarding the sense of risk perception
for being in parking lot (e.g., “Staying dating inside the vehi-
cle in dark parking lots facilitates criminal action”; 11 items)
and attitudes related to preserving safety in the same situa-
tion (e.g., “I should avoid parking the vehicle in isolated and
empty parking lots”; 9 items). A higher score means higher
perception of risk and security attitudes in a parking lot,
respectively. Participants responded to items on a 7-point
scale (“strongly disagree” to “strongly agree”).

The Portrait Values Questionnaire—Refined (PVQ-R) PVQ-R
(Schwartz et al. 2012) represents a refinement of the original
PVQ aforementioned. The questionnaire includes 57 brief
descriptions of different people, each one with the goals,
aspirations, or desires implicitly related to the value in ques-
tion. Of those, 3 items relate to each of 19 values described
previously uses an ordinal scale with six points (1 =not like
me at all; 6 =very much like me). A version of the PVQ-R

validated by Torres et al. (2016) in Brazil was used. Reli-
ability indexes vary from @ =0.89 to a=0.82.

Demographic Questionnaires

Fifteen questions about gender, age, education, owing a
driver’s license and for how long, how often they drive a
vehicle, and usage of parking lots to park their cars.

Data Analysis

HI1 proposes a measure of perception of risk in parking lots
with two factors, related to risk perception and security atti-
tudes. Based on the EFA results in Phase 1, we ran a confirma-
tory factor analysis (CFA) using Stata 16.1 (StataCorp 2021).
We used multiple fit indexes for the evaluation of the mod-
els’ covariance structures, such as CFI>0.90 (Bentler 1990),
RMSEA <0.06 (Browne and Cudeck 1993), and SRMR < 0.08
(Hu and Bentler 1999), and included the y%/d.f. ratio which is
a badness-of-fit index. The estimation method used was the
weighted least square mean and variance adjusted (WLSMV),
which is specifically designed for ordinal data and is less
biased and more accurate than the robust maximum likeli-
hood (Kline 2016). To achieve identification, the variance of
latent factors was set at 1, allowing the loadings to have free
estimates. The remaining hypotheses were tested with hier-
archical regressions, also using Stata 16.1 (StataCorp 2021).
Perceived risk and security attitudes were used as criteria vari-
ables, and both factor scores for the 19 values and the 4 HOV
were entered as predictors.

Results

Individuals and cultural groups differ in their use of the
response scale (Closs 1996). These differences in scale use
often distort findings and lead to incorrect conclusions,
especially in the case of the PVQ-R (Schwartz et al. 2016).
For most purposes, it is necessary to make a correction for
individual differences in use of the response scale before
performing analyses. Such correction refers to compute
each respondent’s mean score across all value items for
centering the scores of each individual’s 19 values around
that individual’s mean rating (Schwartz et al. 2017; Torres
et al. 2016). These procedures were taken before obtaining
the following results.

Associations The high number of men in the samples (91.4%
of police officers, and 53.9% of civilians) might add a con-
founding variable in the analyses. Thus, a point-biserial cor-
relation was performed to test the association of gender with
the variables of interest. The point-biserial correlation is a
special case of the Pearson correlation aimed to measure of
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the strength of association between a binary and continuous-
level variables (Howell 2004). To examine all other relation-
ships across variables, we performed Pearson’s correlations.
Sixteen out of 25 correlations were significantly associated
with gender, reinforcing the need to control this variable in
further analyses. When applicable, ANCOVAs controlling for
gender were used to test for differences between the variables
investigated, and Glass’ A was used as the estimated effect
size. Participants presented a higher score for the perception
of risk (M=9.32; SD=0.96) when compared to security atti-
tude (M =8.60; SD=1.38) (r=155.58; d.f.=428; p<0.001;
glass’ A=1.44). When sample type was observed, it was found
that police officers had higher scores for perception of risk
(M=9.31; SD=0.98) when compared to civilians (M =8.94;
SD=1.41), yielding a significant difference between groups
(F=4.57; d.f.=429; p<0.001), but not for security attitudes
(police officers: M =8.64; SD=1.30; civilians M =8.56;
SD=1.46; n.s.). Table S4 on Supplementary Materials dis-
plays descriptive statistics for all measures of the study.

Regarding values, police officers had higher signifi-
cant scores for security-societal (police officers M =23.36;
SD=0.71; civilians M=2.92; SD=0.76; F=11.13; d.f.=429;
p <0.05) and security-personal (police officers M =3.01;
SD=0.71; civilians M=2.79; SD=0.71; F=14.04; d.f.=429;
p<0.001). Similar results were also found for tradition (police
officers M=2.66; SD=0.82; civilians M=2.16; SD=1.10;
F=40.39; d.f.=429; p<0.001), conformity-rules (police
officers M=2.96; SD=0.71; civilians M=2.85; SD=0.84;
F=3.62;d.f.=429; p<0.05), and power-rules (police officers
M=1.09; SD=0.93; civilians M=0.98; SD=0.96; F=4.18;
d.f.=429; p<0.05). Differences were also observed for uni-
versalism-tolerance (civilians M =3.08; SD=0.93; police
officers M=2.86; SD=0.97; F=14.54; d.f.=429; p<0.001),
universalism-nature (civilians M =2.54; SD=0.96; police
officers M=2.39; SD=0.97; F=3.67; d.f. =429; p<0.05),
and universalism-concern police officers (civilians M =2.90;
SD=0.75; police officers M=2.65; SD=0.48; F=17.51;
d.f.=429; p<0.001), but in an opposite direction, with civil-
ians scoring higher than police officers in these values. When
just HOV are observed, police officers presented higher scores
for conservation (police officers M =2.60; SD=0.56; civilians
M=243; SD=0.66; F=23.27; d.f.=427; p<0.001), while
civilians had higher scores for self-transcendence (civilians
M=2.93; SD=0.58; police officers M=2.79; SD=0.62;
F=31.59; d.f.=428; p<0.001).

Hypothesis Testing
Hypothesis 1 was tested with a Confirmatory Factor

Analysis (CFA) to evaluate the structure of the measure.
The model was based on the structure described in the
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“measure construction” section. To achieve identification,
the variance of latent factors was set at 1, allowing the
loadings to have free estimate. The CFA was performed
with the factor scores of 20 items. The use of factor scores
reduces the impact of biases (e.g., acquiescence) and, at
the same time, has no effect on the distances between the
data (Borg and Groenen 2005). The model yielded a bifac-
torial solution. Modification indexes led to the insertion
of five correlated errors between items 2 and 3, 7 and 8,
and 9 and 10 of perception of risk, and items 16 and 17,
and 21 and 22 of security attitude. Loadings of the cor-
related errors varied between 0.17 and 0.24. The inclu-
sion of correlated errors did not change the final fit of
the model. All indices of final models met the fit criteria.
West et al. (2012) suggest that smaller values of the y?/d.f.
ratio indicate better fit up to the value of 5. We obtained a
ratio for y*/d.f.=3.45, SRMR = 0.06 with RMSEA =0.058
(PClose Values: L090-0.046; Hi90-0.066, p=0.77), and
CFI=0.93. Most fit indexes commonly used as criteria
to evaluate a model’s covariance structure are sensitive to
factor scores (West et al. 2012), more importantly among
them, the RMSEA. In fact, only the GFI is not affected.
The obtained GFI=0.93 is an acceptable measure of
goodness of fit of the model. Figure 2 presents the final
model obtained.

As mentioned before, most respondents in both samples
were men (91.4% of police officers, and 53.9% of civilians),
yielding significant correlations with most variables inves-
tigated (Table S4). This calls for the control of gender in the
analyses. Thus, hierarchical multiple forced-entry regres-
sions were conducted to 