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A B S T R A C T

This study compared pedestrian behaviors in five countries (Estonia, Greece, Kosovo, Russia, and Turkey) and
investigated the relationships between these behaviors and values in each country. The study participants were
131 pedestrians for Estonia, 249 for Greece, 112 for Kosovo, 176 for Russia, and 145 for Turkey. The principal
component analyses revealed that the four-factor structure of the Pedestrian Behavior Scale (PBS) was highly
consistent across the five countries. ANCOVA results revealed significant differences between countries on the
PBS items and scale scores. Specifically, Greek and Turkish participants reported transgressive pedestrian be-
haviors more frequently than Estonian, Kosovar, and Russian pedestrians while Kosovar participants reported
transgressive pedestrian behaviors less frequently than Estonian pedestrians. In addition, Turkish and Russian
pedestrians reported lapses and aggressive behaviors more frequently than Estonian, Greek, and Kosovar pe-
destrians. Finally, Turkish and Estonian pedestrians reported positive behaviors more frequently than Kosovar
pedestrians. Unexpectedly, the regression analyses showed that values have varying effects on pedestrian be-
havior in the five countries. That is, context or country may determine the effect of values on pedestrian be-
haviors. The results are discussed in relation to the previous literature.

1. Introduction

Road traffic injuries, which are responsible for the deaths of 1.35
million people every year worldwide (World Health Organization
[WHO], 2018), vary in fatality rates between countries. For example,
the estimated fatality rates per 100,000 population are 6.1 for Estonia,
9.2 for Greece, 18 for Russia, 7.41 for Kosovo, and 12.3 for Turkey
(Ramadani et al., 2017; WHO, 2018). Since 23 % of people killed on
roads are pedestrians (WHO, 2018), they are one of the road user

groups at greatest risk. As with overall traffic fatality rates, pedestrian
death rates differ substantially across countries (WHO, 2018). To il-
lustrate, among all deaths on the roads, the percentage of pedestrian
death is 23 % for Turkey, 29 % for Russia, 31 % for Estonia, but only 18
% for Greece (WHO, 2018). In Kosovo, this percentage ranged from
28.2 % to 37.2 % between 2010 and 2015 (Ramadani et al., 2017). The
pedestrian fatality rates per 100,000 population for these five countries
are 1.89 for Estonia (high-income country), 1.66 for Greece (high-in-
come country), 2.722 for Kosovo (middle-income country), 5.22 for
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1 The report published by WHO (2018) did not include Kosovo. This statistic, which refers to mean traffic fatality rates in 2010-2015 was taken from Ramadani
et al. (2017).

2 This rate refers to the pedestrian fatality rate in 2015.
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Russia (middle-income country), and 2.83 for Turkey (middle-income
country) (see Table 1). Table 1 provides important background statis-
tics for these five countries, including population and income level. In
Russia, pedestrians are the road user group at greatest risk, with a pe-
destrian fatality rate higher than many European countries in 2012
(Fattakhov, 2016). Greece experienced one the steepest declines in
Europe for pedestrian fatalities between 1991 and 2012 (Fattakhov,
2016). Estonia’s pedestrian fatality rate is lower than for the other four
countries, although the proportion of pedestrian deaths among all road
fatalities is higher than the other countries (WHO, 2018). After driver
related factors, pedestrian related factors are the second most frequent
cause of traffic accidents resulting in death or injury, with a percentage
of 8.44 % in Turkey (Turkish Statistical Institute, 2018). The Road
Safety Strategy and Action Plan for Kosovo (2012) reported that the
high number of pedestrian fatalities was one of Kosovo’s main road
safety problems. Although the countries for the present study were
chosen based on the availability of data, it can be assumed that each has
a different level of pedestrian safety and traffic culture, which should be
reflected in pedestrian behaviors. Hence, understanding the factors
behind these differences may provide insights into how roads can be
made a safer environment for pedestrians.

The proximal factors associated with road accidents are vehicle-
related factors, traffic environment, and human factors. These in turn
are all affected by a country’s socio-ecological factors at different levels
(Özkan and Lajunen, 2011). However, in most cases, human factors,
which include both pedestrian and driver-related factors, are associated
with traffic accidents involving pedestrians (e.g. Mako and Szakonyi,
2016).

1.1. Pedestrian behaviors as a human factor in pedestrian fatalities

As already outlined, pedestrians are among the road user groups
who are most likely to be physically injured (Deb et al., 2017; WHO,
2018). Despite being extremely vulnerable in traffic, pedestrians en-
gage in risky and inattentive behaviors that significantly increase their
risk of being involved in accidents (e.g. Mako and Szakonyi, 2016;
Zhuang and Wu, 2011). To illustrate, in Hungary, pedestrians’ risky
behaviors cause 44 % of all pedestrian-related accidents occurring on
pedestrian crossings (Mako and Szakonyi, 2016). Hence, investigating
differences in pedestrian behaviors is an important prerequisite for
making the traffic environment safer for road users.

While there are various measurement methods (e.g. observation,
simulation) and scales for pedestrian behaviors (e.g. Ojo et al., 2019;
Elliott and Baughan, 2004; Granié, 2008; Holland and Hill, 2010),
many studies use the Pedestrian Behavior Scale (PBS) developed by
Granié et al. (2013). This is based on the framework of driver behavior
classification (e.g. Lawton et al., 1997; Reason et al., 1990; Özkan and
Lajunen, 2005). Although PBS was intended to include five different
behavior types (errors, violations, lapses, positive behaviors, and ag-
gressive behaviors), the original study’s factor analysis revealed four
factors, namely transgressions, aggressive behaviors, lapses, and posi-
tive behaviors (Granié et al., 2013). There were also some slight dif-
ferences between the classifications of pedestrian and driver behaviors.
Transgressions included offences defined as the intentional failure to
comply with legal rules. However, this factor also included error items
that are considered as unintentional behaviors in the driver behavior
classification. Specifically, the error component is viewed as decision-
making errors that put pedestrians at risk while excluding non-com-
pliance with pedestrian-related rules. Other factors (lapses, and positive
and aggressive behaviors) were congruent with the driver behavior
classification. Lapses are unintentional pedestrian behaviors due to
inattention. Positive behaviors are pedestrian behaviors facilitating
interaction with other road users while aggressive behaviors are ag-
gressive pedestrian behaviors in interacting with other road users
(Granié et al., 2013). This scale has been translated into various lan-
guages and different versions (e.g. Antić et al., 2016; Deb et al., 2017;Ta
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Demir, 2017; McIlroy et al., 2019; Qu et al., 2016) have been used in
different countries (e.g. Turkey, the USA, Serbia, Bangladesh, China,
Kenya, Thailand, the United Kingdom, and Vietnam). Some studies
support the original four factor structure (e.g. Demir, 2017; Qu et al.,
2016) while others do not (e.g. Deb et al., 2017; McIlroy et al., 2019).

Regarding the relationship between safety outcomes and pedestrian
behaviors, different types of pedestrian behaviors are linked to different
safety outcomes. To illustrate, Deb et al. (2017) revealed that self-re-
ported violation scores are related to previous involvement in an acci-
dent as a pedestrian while both self-reported violations and errors are
related to injuries caused by accidents. Injury severity was related to
self-reported lapses and aggressive behaviors in the USA (Deb et al.,
2017). McIlroy et al. (2019) found that lapses and aggressive behaviors
are related to previous involvement in an accident by any road user.
Yıldırım (2007) reported a positive correlation between near accident
involvement for pedestrians and self-reported aggressive pedestrian
behaviors in Turkey. Thus, except for positive behaviors, all pedestrian
behaviors seem relevant for safety outcomes, so they can be considered
risky pedestrian behaviors.

In research on pedestrian behaviors, the most frequently studied
variables are demographic variables like age and gender. Studies show
that male and younger pedestrians are more likely to engage in risky
behaviors (e.g. Antić et al., 2016; Deb et al., 2017; Moyano- Diaz, 2002;
Granié et al., 2013; Rosenbloom et al., 2004; Papadimitriou et al.,
2013). Different pedestrian behavior dimensions also vary by gender
and age (e.g. Antić et al., 2016; Deb et al., 2017; Granié et al., 2013;
McIlroy et al., 2019; Moyano- Diaz, 2002), indicating the important
influence of gender and age on pedestrian behaviors. Accordingly, these
two variables are used as control variables in all analyses in the present
study.

1.2. Regional differences in pedestrian behaviors

It is well known that there are regional differences in pedestrian
behaviors. An observational study in Israel by Rosenbloom et al. (2004)
compared pedestrians in ultra-orthodox and secular areas in terms of
five behaviors (“running a red-light, crossing where there is no cross-
walk, walking along the road, failing to check for traffic prior to
crossing, and taking a child’s hand when crossing”, p. 395). The fre-
quency of violations was higher for pedestrians in the ultra-orthodox
than secular area. Another study revealed that Iranian pedestrians have
higher transgression scores than Pakistani pedestrians while Pakistani
pedestrians have higher scores for both attention violations and ag-
gressive behaviors than Iranians (Nordfjærn and Zavareh, 2016). Re-
cently, McIlroy et al. (2019) compared pedestrians in six countries
(Bangladesh, China, Kenya, Thailand, the UK, and Vietnam) in terms of
violations, lapses, and aggression, as measured by PBS sub-scales,
finding a significant main effect of country. That is, these countries
differ substantially in terms of pedestrian behaviors.

The available literature suggests that the countries studied differ in
terms of pedestrian behaviors. To illustrate, Papadimitriou et al. (2013)
compared pedestrian attitudes and behaviors in 19 European countries.
Cluster analyses showed that pedestrians fell into three groups (pe-
destrians with "positive behavior and attitudes", pedestrians with "ne-
gative behavior and attitudes", and pedestrians with "positive behavior
but mixed attitudes", p. 114). Greece had the high percentage of pe-
destrians with "negative behavior and attitudes" (38.9 %) while Estonia
had an average percentage of pedestrians with "negative behavior and
attitudes" (31.5 %). Another study by Papadimitriou et al. (2012)
showed that 25 % of Estonian pedestrians reported occasionally or
more frequently ignoring pedestrian red lights whereas 44 % did so in
Greece. Furthermore, whereas 41 % of Estonian pedestrians reported
occasionally or more frequently crossing at places other than pedestrian
crossings, the violation rate was 76 % in Greece (Papadimitriou et al.,
2012). In Turkey, about 30 % of participants reported occasionally or
more frequently violating pedestrian traffic rules, with around 70 %

rarely or less frequently engaging in lapse behaviors. About 40 % of
participants reported never displaying aggressive pedestrian behaviors
while around 60 % reported that they frequently display positive pe-
destrian behaviors (Demir, 2017).

Pedestrian fatality rates (see Table 1) suggest that Estonia (high-
income) and Greece (high-income) have safer fatality records than
Kosovo (middle-income), Russia (middle-income), and Turkey (middle
income). Consistent with this, Eid and Abu-Zidan (2015) found that
gross national income as an economic indicator was related to pedes-
trian death rates in 2007. However, cross-cultural studies
(Papadimitriou et al., 2012; 2013) comparing European Countries on
pedestrian behaviors indicate that pedestrians in Estonia display safer
behaviors than those in Greece. That is, risky pedestrian behaviors may
contribute less to pedestrian deaths in Estonia than in Greece since
driver and infrastructural factors are also related to pedestrian deaths
(Özkan and Lajunen, 2011). Based on this, we expected that pedestrians
in Greece, Kosovo, Russia, and Turkey would have higher scores on
transgressions, lapses, and aggressive behaviors (risky pedestrian be-
haviors) than those in Estonia. We had no expectations about positive
pedestrian behaviors, which previous studies show are unrelated to
safety outcomes. This suggests the following hypothesis.

Hypothesis 1. Pedestrians in Greece, Kosovo, Russia, and Turkey have
higher scores on risky pedestrian behaviors (transgressions, lapses, and
aggressive behaviors) than those in Estonia.

1.3. Possible reasons for differences in pedestrian behaviors

It seems plausible that the reasons behind the differences between
countries in the pedestrian behaviors that may contribute to pedestrian
fatalities can be related to traffic culture since pedestrians are em-
bedded in the traffic culture of each country (Nordfjærn et al., 2014;
Özkan and Lajunen, 2011). Just as for driver behaviors, traffic culture
shapes its member’s pedestrian behaviors through many factors, in-
cluding formal and informal rules (Özkan et al., 2006). Traffic safety
culture refers to “the assembly of underlying assumptions, beliefs, va-
lues and attitudes shared by members of acommunity, which interact
with a community’s structures and systems to influence road safety
related behaviours” (Edwards et al., 2014, p. 296). Similarly, Özkan
and Lajunen (2011) define this concept as “the sum of all external
factors (ecocultural sociopolitical, national, group, organizational, and
individual factors) and practices (e.g., education, enforcement, en-
gineering, economy, and exposure) for the main goals of mobility and
safety to cope with internal factors (road users, roads, and engineering)
of traffic.” (p. 187). Although traffic culture is a very broad concept
encompassing all factors within the traffic system, cultural components,
which refer to societal norms and value systems shared by all members,
are at the center of traffic culture (Özkan and Lajunen, 2011, 2015). In
other words, cultural components (e.g. norms, beliefs, and values)
substantially form and maintain traffic culture (Özkan and Lajunen,
2011; 2015). Similarly, Edwards et al. (2014) suggest that traffic cul-
ture includes both cultural (e.g. shared values, attitudes, and norms)
and contextual factors (e.g. traffic system). Given that previous research
discusses that traffic culture functions at different levels (Edwards et al.,
2014; Özkan and Lajunen, 2011; 2015), the present study uses the
multilevel framework proposed by Özkan and Lajunen (2011, 2015).
This framework includes four different levels (micro “individual level
factors”, meso “group/community level factors”, macro “national level
factors”, and magna “ecocultural sociopolitical level factors”).

Various studies have determined the relationships between driver
behaviors and the cultural component of traffic culture at the micro
level (e.g. Kaçan et al., 2019), meso level (e.g. Öz et al., 2013, 2014),
macro level (Üzümcüoğlu and Özkan, 2019), and magna level (e.g.
Üzümcüoğlu et al., 2018). Regarding pedestrian behaviors, some stu-
dies have investigated the effect of cultural factors. Nordfjærn and
Şimşekoğlu (2013) highlighted the importance of cultural variables (i.e.
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vertical and horizontal collectivism) in pedestrian behaviors in Turkey.
Specifically, risky pedestrian behaviors were negatively associated with
vertical collectivism but positively with horizontal collectivism.
Nordfjærn and Zavareh (2016) studied how cultural factors affect risky
pedestrian behavior in Iran and Pakistan. In both cases, vertical in-
dividualism was negatively related to attitudes toward safety, which in
turn affected pedestrian behaviors. In Iran, but not Pakistan, vertical
collectivism was related to attitudes toward safety. In addition, several
studies have examined the relationship between the cultural component
of traffic culture at the macro level (traffic climate) and pedestrian
behaviors (e.g. Xu et al., 2018). However, no studies have investigated
the relationship between pedestrian behaviors and values as the cul-
tural component of traffic culture at the micro level.3 Hence, the pre-
sent study considers values as a micro level aspect of traffic culture to
explain differences in pedestrian behaviors between counties.

1.4. The relationships between pedestrian behaviors and values as a micro
level aspect of traffic culture

Due to the lack of traffic-specific value measurements, the present
study used the theory of basic human values proposed by Schwartz
(1992) as a framework for testing the effects of values on pedestrian
behaviors across countries. In this theory, values are defined as “de-
sirable, trans-situational goals, varying in importance, that serve as
guiding principles in people’s lives” (Schwartz et al., 2001; p. 521).
According to Schwartz (1992), individuals’ attitudes, decision-making,
and behaviors across different context are affected by their values since
values guide them. The theory includes 10 basic values characterized by
their underlying motivation: security, conformity, tradition, bene-
volence, universalism, self-direction, stimulation, hedonism, achieve-
ment, and power (Schwartz, 1994a; Schwartz et al., 2001; see Table 2
for definitions).

The theory of basic human values depicts the structure of the as-
sociation among basic values in a circular motivational continuum,
depending on conflict or congruence among these values (Schwartz,
1994a, 2012; Schwartz et al., 2012; see Fig. 1). In this circular struc-
ture, some values are compatible while others are not, and may even
conflict (Schwartz, 2012). Values that are proximal in this circle have
analogue motivations while values remote from each other have con-
flicting motivations (Schwartz, 2009, 2012). The content and inter-re-
lationship between these values is cross-culturally supported (e.g.
Schwartz, 1992, 2012; Schwartz et al., 2001; Schwartz and Rubel,
2005; Schwartz and Sagiv, 1995). As shown in Fig. 1, the basic values
are grouped into two higher-order value dimensions: openness to
change versus conservation, and self-enhancement versus self-trans-
cendence (Schwartz et al., 2012). Openness to change, which includes
self-direction, simulation, and hedonism, highlights a willingness to do
what is new (Schwartz et al., 2012). In contrast, conservation, which
includes security, conformity, and tradition, puts importance on hier-
archy, reluctance to change, self-restriction, and maintenance of the
existing situation (Schwartz, 2012). Self-enhancement, which includes
power, achievement, and hedonism, is characterized by a willingness to
prioritize one’s own needs, to accomplish, and control (Schwartz, 2009,
2012). In contrast, self-transcendence, which includes universalism and
benevolence, highlights caring about other people by going beyond
one’s own needs (Schwartz, 2012; Schwartz et al., 2012).

This theory of values has been used as a framework for examining
the effects of values on a wide range of social phenomena, such as out-
group communication (Sagiv and Schwartz, 1995) and well-being
(Sortheix and Schwartz, 2017). Other studies have explored the effects
of these values on risky behaviors. Goodwin et al. (2002) documented
the associations between values and risky sexual behaviors. Their

results highlighted the predictive role of openness to change, self-en-
hancement, and hedonism in risky sexual behavior. Studies on prosocial
behaviors have shown the beneficial effects of self-transcendence values
and the negative effects of openness to change values (e.g. Daniel et al.,
2015). Regarding aggression, Knafo et al. (2008) showed the beneficial
effect of universalism and conformity on self-reported violence beha-
vior in contrast to the negative effect of power. Similarly, Benish-
Weisman et al. (2017) argue that self-transcendence is negatively re-
lated to aggression whereas self-enhancement is positively related to it.
They also claimed that conservation is negatively related to aggression
while openness to change is positively but weakly related to it.

While the effects of values on risky, aggressive, and prosocial be-
haviors has been documented, the literature is mainly mute about the
effects of individual values in the traffic context. However, there is
empirical evidence showing the effects of national-level values, which
parallel the effects of individual level values (e.g. Fischer and
Poortinga, 2012; Schwartz, 1994b) on traffic outcomes across countries
(e.g. Gaygısız, 2010; Özkan and Lajunen, 2007; Solmazer et al., 2016).
Schwartz, 1994b suggests that the autonomy versus embeddedness di-
mension of national-level values is analogous to openness to change
versus conservation. He also suggests that mastery and hierarchy di-
mensions of national-level values are analogous to self-enhancement
while harmony and egalitarianism are analogous to self-transcendence.
Özkan and Lajunen (2007) reported that, beyond the economy, traffic
fatality rates are negatively associated with embeddedness but posi-
tively associated with egalitarianism. Gaygısız (2010), found that em-
beddedness, hierarchy, and mastery were positively related to traffic
fatality rates whereas intellectual autonomy and egalitarianism were
negatively related. Solmazer et al. (2016) showed that these rates were
positively related to embeddedness and hierarchy but negatively to
intellectual autonomy, egalitarianism, and harmony. Finally, another
aggregated study including 37 nations by Üzümcüoğlu and Özkan
(2019) reported that non-speed violations were positively related to
both embeddedness and egalitarianism in a driver behavior context.
Taken together, despite the inconsistent patterns of associations across
studies, national-level values affect road safety at aggregated level.

Only a few studies have investigated the effect of individual values
in a traffic context. For instance, Yıldırım (2007) revealed that one
factor of conservatism (conservation of values) measured by a scale was
negatively related to aggressive pedestrian behaviors while it was sig-
nificantly related to positive driver behaviors in Turkey. Kaçan et al.
(2019) recently revealed that self-transcendence values were negatively
correlated with errors (Greece, Russia, and Turkey) and violations
(Greece, Estonia, Russia and Turkey) but positively correlated with
positive driver behaviors (Russia and Turkey). Conservation was ne-
gatively correlated with errors (Greece, Russia, Kosovo, Turkey) and
violations (Greece, Estonia, Russia) but positively correlated with po-
sitive behaviors (Russia, Kosovo, and Turkey). Openness to change was
related to errors (a negative relationship for Russia and Turkey), vio-
lation (Russia), and positive behaviors (a positive relationship for
Russia and Turkey but a negative relationship for Greece). Self-en-
hancement was negatively related to errors (Russia and Kosovo) and
positively correlated with positive behaviors (Russia and Turkey). As
previously mentioned, studies on aggression, prosocial behavior, and
risky behavior – albeit in non-traffic contexts – consistently indicate
that conservation and self-transcendence are both protective factors
against risky pedestrian behaviors and promoting factors for positive
behaviors while the opposite is true for self-enhancement and openness
to change. Given these findings, self-transcendence versus self-en-
hancement and conservation versus openness to change may result in
lower risky pedestrian behaviors and higher positive behaviors. Hence,
the following is hypothesized.

Hypothesis 2. Self-transcendence and conservation are related to less
frequent risky pedestrian behaviors but more frequent positive
behaviors while self-enhancement and openness to change are related

3 At this point, it is important to note that one study investigated the effect of
conservatism on pedestrian behaviors.
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to more frequent risky pedestrian behaviors but less frequent positive
behaviors.

Social context determines whether values affects pedestrian beha-
viors. As Shinar (1998) notes regarding aggressive driving, the beha-
vioral manifestation of such behaviors depends on cultural norms and
enforcement. If a country’s cultural norms and enforcement levels allow
people to show these behaviors, then they display them. Similarly,
Roccas and Sagiv (2010) claim that the effect of values on behavior
depends on situation strength (the degree to which the social context
gives clear cues about appropriate behavior). When the social context is
weak, it allows people to display their values; hence the relationship
between values and behaviors becomes stronger. Conversely, a strong
social context prevents people displaying their values; hence the re-
lationship between values and behaviors becomes weaker. Supporting
this, Knafo et al. (2008) found that the same values (power, uni-
versalism, and conformity) affected self-reported violent behavior in
two different contexts (two different schools) in an adolescent sample.
However, these relationships were stronger for schools with higher le-
vels of violence (but only for power and universalism). When we extend
these findings to the traffic environment, the effects of values can be
stronger in countries in which the social context allows individuals to
display risky pedestrian behaviors than in countries in which the social
context prevents it. Consistent with hypothesis 1, Greece, Kosovo,
Russia, and Turkey can be considered countries with higher levels of
risky pedestrian behaviors while Estonia can be considered as having
lower levels of risky pedestrian behaviors. Accordingly, the following is
hypothesized.

Hypothesis 3. The effect of values on pedestrian behaviors is stronger
for Kosovo, Russia, Greece, and Turkey than Estonia.

2. Method

2.1. Participants and procedure

The data was obtained from a large-scale survey of road user be-
haviors and traffic culture (as a part of Traffic Safety Cultures and the
Safe Systems Approach – Towards a Cultural Change Resarch and
Innovation Agenda for Road Safety [TraSaCu] Project). The study was
approved by the Human Research Ethic Committee at Middle East
Technical University. The questionnaire battery was distributed in all
participating countries via the internet using Qualtrics (an online soft-
ware solution). The participants were 813 pedestrians from five dif-
ferent countries (Estonia, Greece, Kosovo, Russia, and Turkey). Of the
participants, 131 (16.1 %) were Estonian, 249 (30.6 %) were Greek,
112 (13.8 %) were Kosovar, 176 (21.6 %) were Russian, and 145 (16.8
%) were Turkish. There were 326 women (40.1 %) and 487 men (59.9
%). Ages ranged between 17 and 76 with a mean of 35.09 years (SD =
13.87). The demographic characteristics for the whole sample and each
country are presented in Table 3.

2.2. Measures

2.2.1. Demographic information form
This asked for the participant’s age and gender.

2.2.2. Short-Schwartz’s value scale
The Short-Schwartz’s Value Scale, developed by Lindeman and

Verkasalo (2005) from the original version (Schwartz, 1992), was used
to measure 10 values. This version of the scale consists of the names of
10 values presented with their value items. Participants were asked to

Table 2
Ten Basic Values and Defining Goals (Schwartz, 1994a, p.22).

Values Defining goals

Self-direction “independent thought and action choosing, creating, exploring”
Stimulation “excitement, novelty, and challenge in life”
Hedonism “pleasure and sensuous gratification for oneself.”
Achievement “personal success through demonstrating competence according to social standards”
Power “social status and prestige, control or dominance over people and resources”
Security “safety, harmony, and stability of society, of relationships, and of self”
Conformity “restraint of actions, inclinations, and impulses likely to upset or harm others and violate social expectations or norms”
Tradition “respect, commitment, and acceptance of the customs and ideas that one's culture or religion provides”
Benevolence “preserving and enhancing the welfare of those with whom one is in frequent personal contact (the ‘in-group’)”
Universalism “understanding, appreciation, tolerance, and protection for the welfare of all people and for nature”

Note. The definitions in column 2 are directly taken from Schwartz, 1994a, p. 22).

Fig. 1. Values in a Circular Motivational Continuum. Note. This figure is directly taken from Schwartz and Rubel (2005, p.1011).
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evaluate the importance of each value (for example power; that is,
social power, authority, wealth) on an 8-point Likert-type scale ranging
from 0 (opposed to my principles) to 7 (of supreme importance).

Higher-order values were created based on the circular motivational
continuum of values by Schwartz et al. (2012). Openness to change was
created by hedonism, stimulation, and self-direction scores whereas
conservation was created by conformity, tradition, and security scores.
Self-enhancement was created by power and achievement scores4 while
self-transcendence was created by universalism and benevolence scores.

2.2.3. Pedestrian behavior scale (PBS)
Pedestrian behaviors were assessed using 15 selected items from the

PBS developed by Granié et al. (2013). The original scale, which was
conceptually based on the Driver Behavior Questionnaire (Reason et al.,
1990), Aggressive Driver Behaviors Scale (Lawton et al., 1997), and
Positive Driver Behaviors Scale (Özkan and Lajunen, 2005), consists of
32 items. Granié et al. (2013) found that this scale has four sub-di-
mensions, namely transgressions with 15 items (e.g. “I cross the street
even though the pedestrian light is red”), lapses with seven items (e.g.
“I forget to look before crossing because I am thinking about something
else”), aggressive behaviors with five items (e.g. “I get angry with an-
other user and insult him”), and positive behaviors with five items (e.g.
“I let a car go by, even if I have the right-of-way, if there is no other
vehicle behind it”). The short version of this scale with 20 items de-
signed by Granié et al. (2013) also supported the four-factor structure.
In this study, a total of 15 marked items borrowed from this short
version were used. This 15-item scale included four dimensions:
transgression with five items, lapses with four items, aggressive beha-
viors with three items, and positive behaviors with three items. Parti-
cipants were asked to rate each item on a seven-point Likert-type scale
ranging from 1 = Never to 7 = Always. The Cronbach alpha coeffi-
cients for the four dimensions are shown in Table 4.

3. Results

3.1. Factor structure of PBS

A series of principle component analyses with Varimax rotation
were separately conducted on the 15-item PBS for each country.
Consistent with the original structure of the scale, four samples
(Estonia, Greece, Kosovo, and Turkey) revealed an initial four-factor
structure with eigenvalues over one whereas the Russian sample re-
vealed an initial three-factor structure. As the four-factor structure,
which is congruent with the scale’s original structure (Granié et al.,

2013), was found in the other four countries, the Russian data were
forced into the four-factor structure.

The four factors explained from 66.19 %–75.36 % of the total var-
iance for the five countries. In three samples (Estonia, Greece, and
Turkey), all items loaded under their expected respective factors
without any cross-loading. However, in the Kosovar sample, item 4 (“I
cross even though the light is still green for vehicles.”) pertaining to
transgression in the original scale, loaded on aggressive behaviors. This
item was therefore omitted from the scale for all countries. In the
Russian sample, item 13 (“I let a car go by, even if I have the right-of-
way, if there is no other vehicle behind it.”) loaded both onto aggressive
behaviors and positive behaviors. However, as expected, this item had a
higher factor loading on positive behaviors than on aggressive beha-
viors. Hence, the item was not dropped. The remaining 14 items (all
items except for item 4), which had similar structures in all five
countries, were used in the further analyses. Taken together, the results
supported the four-factor structure of the PBS in the five countries,
implying that the scale’s four-factor structure (transgressions, lapses,
aggressive behaviors, and positive behaviors) is valid for these five
counties.

3.2. Descriptive statistics

Correlations among the study variables (age, gender, values, and
four dimensions of the PBS) are presented in Table 5 (Estonia and Ko-
sovo), Table 6 (Kosovo and Russia), and Table 7 (Turkey). Generally,
there were inconsistent patterns for the associations of pedestrian be-
haviors with demographic and value variables in the five countries (see
Tables 5–7 for detailed information). Descriptive statistics for the
higher order values are presented in Table 8.

3.3. Comparison of countries on PBS items and sub-scale scores

A series of Analysis of Covariance (ANCOVA) were conducted to test
Hypothesis 1. These analyses revealed significant differences between
the countries on the PBS items and sub-scale scores after controlling for
the effects of age and gender (see Table 9).

Hypothesis 1 predicted that pedestrians in Greece, Kosovo, Russia,
and Turkey have higher scores for risky pedestrian behaviors (trans-
gressions, lapses, and aggressive behaviors) than those in Estonia. The
results demonstrated that Turkish and Greek pedestrians had higher
scores for transgressions than Estonian, Kosovar, and Russian pedes-
trians. In addition, Estonian pedestrians had higher scores for trans-
gressions than Kosovar pedestrians. However, Russian pedestrians did
not significantly differ from Estonian and Kosovar pedestrians in terms
of transgression scores. Greek pedestrians reported the pedestrian be-
havior described in item 2 (“I cross outside the pedestrian crossing even
if there is one less than 50 m away”) most frequently.

Turkish and Russian pedestrians had higher scores for lapses and
aggressive behaviors than Estonian, Greek, and Kosovar pedestrians.
Consistent with this, Turkish and Russian pedestrians reported all items
of lapses and aggressive behaviors more frequently than other countries
except for the behaviors described in item 6 (“I forget to look before
crossing because I am thinking about something else”), item 9 (“I rea-
lize that I have crossed several streets and intersections without paying
attention to traffic”), item 11 (“I get angry with another user (pedes-
trian, driver, cyclist, etc.) and I yell at him/her”), and item 12 (“I get
angry with another user (pedestrian, driver, cyclist, etc.) and I make a
hand gesture”). The results showed that Turkish and Estonian pedes-
trians had higher scores for positive behaviors than Kosovar pedes-
trians.

Hypothesis 1 was thus partially supported since Turkish and Russian
pedestrians generally had higher scores for risky pedestrian behavior
than Estonian pedestrians (except for transgression scores in Russia).
Consistent with the hypothesis, Greek pedestrians had higher scores for
transgressions than Estonian pedestrians. Unexpectedly, however,

Table 3
Participants’ Demographic Characteristics by Country.

Variables Total EE GR KS RU TR

N (%) 813 (100
%)

131 (16.1
%)

249 (30.6
%)

112 (13.8
%)

176 (21.6
%)

145 (16.8
%)

Women 326 (40.1
%)

65 (49.8
%)

107 (43
%)

28 (25
%)

46 (26.1
%)

80 (55.2
%)

Men 487 (59.9
%)

66 (50.4
%)

142 (57
%)

84 (75
%)

130 (73.9
%)

65 (44.8
%)

Age
Mean 35.09 47.68 41.91 36.86 21.79 26.59
SD 13.87 13.64 10.37 12.11 5.29 8.24
Min-Max 17-76 24-76 18-72 18-72 17-50 19-64

Note. EE = Estonia, GR = Greece, KS = Kosovo, RU = Russia, TR = Turkey;
countries are alphabetically ordered.

4 Self-enhancement also includes hedonism. In other words, hedonism is
conceptualized under both self-enhancement and openness to change. In this
study, in calculating higher order values, hedonism was only used for openness
to change.
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Kosovar pedestrians reported safer pedestrian behavior than expected
by the traffic fatality rate in Kosovo.

3.4. Hierarchical regression analyses

A series of regression analyses were conducted to examine the ef-
fects of self-transcendence, openness to change, self-enhancement, and
conservation values on each PBS dimension (transgressions, lapses,
aggressive behaviors, and positive behaviors) after controlling for age
and gender for each of the five countries, separately.

3.4.1. The effects of control variables on PBS
In all the regression analyses, age and gender were entered into the

model in the first step as control variables. The contributions of model
1, including the control variables (age and gender) for the four PBS
scales in all the regression analyses, are reported here to avoid repeti-
tion. The results for transgression revealed that age and gender in
model 1 were significant in only Estonia, Greece, and Turkey, ex-
plaining from 3 % to 8 % of the variance. Age was negatively related to
transgression scores in every country except for Kosovo and Russia,
whereas being male was only related to transgressions in Estonia.
Regarding lapses, the variance explained by age and gender in model 1
was insignificant in all five countries. Neither control variable (age and
gender) was significantly related to lapses in any country. The results
for aggressive behaviors showed that the variance in this DV explained
by age and gender in model 1 was significant in only Estonia, Kosovo,
and Russia, ranging from 4 % to 7 %. Age was positively related to
aggressive behaviors in only Estonia; gender was unrelated to this di-
mension in any country. Finally, regarding positive behaviors, age and
gender in model 1 were only significant in Russia, explaining 5 % of the
variance in the DV. Age was positively related to positive behaviors in
only Greece and Russia; gender was unrelated to this dimension in all
countries.

Taken as whole, age and gender were related to different dimen-
sions of the PBS in each country. Specifically, being male was only
related to higher transgression scores in Estonia. Despite the lack of
association between gender and pedestrian behaviors in the four
countries, this finding is consistent with the previous literature, which
revealed that being male is related to more risky pedestrian behaviors
(e.g. Moyano- Diaz, 2002; Rosenbloom et al., 2004; Papadimitriou
et al., 2013). In addition, age was negatively related to transgressions in
Estonia, Greece, and Turkey, whereas it was positively associated with
aggressive behaviors in Estonia. Finally, age was positively related to
positive behaviors in Greece and Russia. These effects of age on pe-
destrian behaviors are partially supported by previous studies showing
a positive association between risky behaviors and being younger (e.g.Ta
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e
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Table 8
Descriptive Statistics of Higher-order Values for Five Countries.

Variables EE GR KS RU TR

Self-Transcendence
Mean 6.00 6.33 5.72 4.44 5.90
SD .86 .87 1.74 2.23 1.33
Min-Max 3.50-7.00 .00-7.00 .00-7.00 .00-7.00 .50-7.00
Openness to Change
Mean 4.59 4.88 5.23 4.80 4.91
SD 1.18 1.18 1.77 1.98 1.23
Min-Max .67-7.00 .00-7.00 .00-7.00 .00-7.00 .00-7.00
Self-Enhancement
Mean 4.11 4.58 5.19 4.28 4.72
SD 1.13 1.37 1.78 1.81 1.54
Min-Max 1.00-7.00 .00-7.00 .00-7.00 .00-7.00 .00-7.00
Conservation
Mean 5.60 6.09 5.81 4.52 4.94
SD .93 1.05 1.72 1.92 1.32
Min-Max 3.00-7.00 .00-7.00 .00-7.00 .00-7.00 .00-7.00

Note. EE = Estonia; GR = Greece; KS = Kosovo; RU = Russia; TR = Turkey.
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Moyano- Diaz, 2002; Rosenbloom et al., 2004; Papadimitriou et al.,
2013).

3.4.2. The effects of self-transcendence, openness to change, self-
enhancement, and conservation on PBS

As shown in Table 10, Model 2, which included self-transcendence,
openness to change, self-enhancement, and conservation, made no
significant contribution to the equation in Estonia, Russia, and Turkey.
However, in Greece and Kosovo, model 2 added significant incremental
variance in explaining transgressions. Self-transcendence was only po-
sitively related to transgressions in Kosovo. Openness to change was
only positively related to transgressions in Greece. Interestingly, self-
enhancement was negatively associated with transgressions in Estonia
but positively in Russia. Finally, conservation was only negatively re-
lated to transgressions in Greece.

As presented in Table 11, Model 2, which included self-transcen-
dence, openness to change, self-enhancement, and conservation, added
significant incremental variance in explaining lapses, ranging from 6 %
to 18 %, in all five countries except Kosovo and Estonia. Self-trans-
cendence was negatively related to lapses in Russia and Turkey.
Openness to change was only negatively related to lapses in Kosovo.

Self-enhancement was unrelated to lapses in all countries. Finally,
conservation was only negatively related to lapses in Greece.

As presented in Table 12, Model 2, which included self-transcen-
dence, openness to change, self-enhancement, and conservation, made
a significant contribution to explaining the variance in aggressive be-
haviors in Russia and Turkey, ranging from 12 % to 22 %. In Russia and
Turkey, aggressive behaviors were negatively related to self-transcen-
dence. Aggressive behaviors were only positively to self-enhancement
in Russia. Openness to change and conservation were unrelated to ag-
gressive behaviors in all countries.

As presented in Table 13, Model 2, which included self-transcen-
dence, openness to change, self-enhancement, and conservation, made
a significant contribution to explaining the variance in positive beha-
viors in Greece, Kosovo, Russia, and Turkey, ranging from 5 % to 19 %.
Self-transcendence was only related to positive behaviors in Kosovo (p
= .05). Self-enhancement was unrelated to positive behaviors. Open-
ness to change was positively associated with positive behaviors in
Russia. Conservation was positively associated with positive behaviors
in Turkey.

Table 14 summarizes all the significant associations between values
and pedestrian behaviors in five countries (see also Figs. 2–5) We

Table 9
Means of PBS Items After Controlling for the Effects of Age and Gender, and ANCOVA Results (F) in the Five Countries.

Items EE GR KS RU TR F(4806) Eta2

Transgression (except for item 4) 2.65a 3.14b 2.18c 2.42ac 3.26b 23.68*** .11
1. I cross diagonally to save time. 3.02bcd 3.06d 2.39a 2.47ab 3.57c 14.98*** .07
2. I cross outside the pedestrian crossing even if there is one less than 50 m away. 2.69ab 3.24c 2.20a 2.32a 2.89b 13.71*** .06
3. I cross the street even though the pedestrian light is red. 2.22a 2.76b 1.44c 2.17a 2.76b 21.88*** .10
4. I cross even though the light is still green for vehicles. 2.05a 2.39ab 1.42c 2.09a 2.60b 14.45*** .07
5. I cross the street between parked cars. 2.68a 3.49b 2.69a 2.74a 3.81b 19.90*** .09
Lapses 1.29a 1.41a 1.40a 1.83b 1.86b 8.23*** .04
6.I forget to look before crossing because I am thinking about something else. 1.33a 1.43a 1.50ab 1.82bc 1.92c 6.14*** .03
7. I forget to look before crossing because I want to join someone on the sidewalk on the other side. 1.23a 1.31a 1.34a 1.71b 1.76b 6.35*** .03
8. I cross without looking because I am talking with someone. 1.33a 1.38a 1.34a 1.82b 1.91b 8.18*** .04
9. I realize that I have crossed several streets and intersections without paying attention to traffic. 1.26a 1.52ac 1.41a 1.96bc 1.87c 6.57*** .03
Aggressive Behaviors 1.26a 1.55a 1.45a 2.11b 1.97b 11.25*** .05
10. I get angry with another road user and insult him/her. 1.26a 1.52a 1.42a 2.26b 2.09b 13.44*** .06
11. I get angry with another user (pedestrian, driver, cyclist, etc.) and I yell at him/her. 1.15a 1.67b 1.45ab 2.05c 1.93bc 10.01*** .05
12. I get angry with another user (pedestrian, driver, cyclist, etc.) and I make a hand gesture. 1.36a 1.45a 1.50ab 2.03c 1.90cb 6.57*** .03
Positive Behaviors 4.70a 4.44ab 4.04b 4.19ab 4.56a 4.90** .02
13. I let a car go by, even if I have the right-of-way, if there is no other vehicle behind it. 4.23a 4.10a 3.32b 3.48b 3.70ab 6.11*** .03
14. When I am accompanied by other pedestrians, I walk in single file on narrow sidewalks so as not to bother the

pedestrians I meet.
5.21a 4.35b 4.30b 4.68abc 5.04ac 7.89*** .04

15. I stop to let the pedestrians I meet pass by. 4.65a 4.86a 4.52a 4.41ab 4.94ac 2.97* .02

Note. Bonferroni correction was used for pairwise comparisons. Mean values with different superscripts (a–d) within rows were significantly different at p< .05.
EE = Estonia, GR = Greece, KS = Kosovo, RU = Russia, TR = Turkey; countries are alphabetically ordered. The scale used for all PBS-items was 1 = never to 7 =
always.
* p< .05.
** p< .01.
*** p< .001.

Table 10
Model Summary of Hierarchical Regression Analyses Examining the Effects on Transgressions of ST, OC, SE, and C Values after Controlling for Age and Gender for
Five Countries.

Variables EE GR KS RU TR

β t R2 Δ β t R2 Δ β t R2 Δ β t R2 Δ β t R2 Δ

Step 1 .08** .03* .01 .00 .05*
Age −.21* −2.42 −.18** −2.88 −.10 −1.02 −.06 −.83 −.22** −2.66
Gender .23* 2.62 −.01 −.22 .08 .84 .00 .03 .09 1.05
Step 2 .04 .05* .10* .05 .03
ST .05 .50 .04 .57 .43* 2.35 .03 .20 .03 .29
OC .06 .68 .18* 2.41 −.21 −1.17 −.06 −.40 .18 1.78
SE −.20* −2.06 .04 .59 −.17 −1.18 .28* 2.56 −.11 −1.05
C −.04 −.43 −.16* −2.09 .07 .36 −.23 −1.62 −.04 −.30

Note. ST = Self-transcendence, OC = Openness to change, SE = Self-enhancement, C = Conservation, EE = Estonia, GR = Greece, KS = Kosovo, RU = Russia, TR
= Turkey; countries are alphabetically ordered; *p< .05; **p< .01; *** p< .001.
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hypothesized that self-transcendence and conservation would be posi-
tively related to less frequent risky pedestrian behaviors but more fre-
quent positive behaviors whereas while self-enhancement and openness
to change would be positively related to more frequent risky pedestrian
behaviors but less frequent positive behaviors. However, the results
showed that the effects of values on pedestrian behavior varied by
country in that there were both similarities and differences in the re-
lationship between pedestrian behavior and values across counties (see
Table 14). Regarding differences across countries, self-enhancement,
for example, was negatively related to transgression in Estonia but self-
enhancement was positively related to it in Russia. Regarding simila-
rities, as predicted in both Turkey and Russia, self-transcendence was
negatively related to lapses and aggressive behaviors. Hypothesis 3
predicted that the effect of values on pedestrian behavior is stronger for
Greece, Kosovo, Russia, and Turkey than Estonia. Consistent with this,

the explained variance in pedestrian behaviors by values for Estonia
ranged from 0.05 to .01, which was not significant (see Fig. 6). On the
other hand, in other countries, values made a significant contribution to
explaining the variance in different pedestrian behaviors.

4. Discussion

The first aim of the present study was to compare pedestrian be-
haviors in five countries (Estonia, Greece, Kosovo, Russia, and Turkey).
The second aim was to investigate the relationships between these
behaviors and values for Estonian, Greek, Kosovar, Russian, and
Turkish pedestrians.

As predicted, there were significant differences between countries in
pedestrian behaviors, reflecting differences in safety levels and traffic
culture. Consistent with Hypothesis 1 regarding lapses and aggressive

Table 11
Model Summary of Hierarchical Regression Analyses Examining the Effects on Lapses of ST, OC, SE, and C Values after Controlling for Age and Gender for Five
Countries.

Variables EE GR KS RU TR

β t R2 Δ β t R2 Δ β t R2 Δ β t R2 Δ β t R2 Δ

Step 1 .02 .01 .01 .02 .02
Age −.04 −.39 −.07 −1.13 −.09 −.89 −.13 −1.73 −.14 −1.69
Gender .14 1.56 −.06 −1.02 .05 .47 −.01 −.10 −.02 −.18
Step 2 .05 .06** .08 .17*** .18***
ST −.08 −.81 −.11 −1.47 .19 1.01 −.36** −2.90 −.38*** −3.72
OC .01 .09 .00 −.01 −.49** −2.65 −.12 −.83 −.05 −.58
SE .16 1.65 .11 1.50 .16 1.08 .17 1.63 .06 .62
C −.17 −1.60 −.16* −2.04 −.04 −.22 −.03 −.23 −.06 −.55

Note. ST = Self-transcendence, OC = Openness to change, SE = Self-enhancement, C = Conservation, EE = Estonia, GR = Greece, KS = Kosovo, RU = Russia, TR
= Turkey; countries are alphabetically ordered; *p< .05; **p< .01; *** p< .001.

Table 12
Model Summary of Hierarchical Regression Analyses Examining the Effects on Aggressive Behaviors of ST, OC, SE, and C Values after Controlling for Age and Gender
for Five Countries.

Variables EE GR KS RU TR

β t R2 Δ β t R2 Δ β t R2 Δ β t R2 Δ β t R2 Δ

Step 1 .06* .02 .07* .04* .01
Age .25** 2.81 −.08 −1.21 .16 1.67 −.13 −1.77 −.08 −.89
Gender .00 −.01 .12 1.82 .17 1.76 .11 1.48 −.03 −.30
Step 2 .01 .01 .04 .22*** .12**
ST −.03 −.34 −.06 −.74 −.01 −.07 −.40** −3.30 −.38** −3.52
OC −.08 −.89 −.01 −.08 −.06 −.32 −.19 −1.38 .03 .34
SE −.02 −.15 .02 .21 −.09 −.59 .32** 3.27 .06 .61
C .09 .89 −.08 −1.01 −.07 −.39 −.05 −.39 .00 −.00

Note. ST = Self-transcendence, OC = Openness to change, SE = Self-enhancement, C = Conservation, EE = Estonia, GR = Greece, KS = Kosovo, RU = Russia, TR
= Turkey; countries are alphabetically ordered; *p< .05; **p< .01; *** p< .001.

Table 13
Model Summary of Hierarchical Regression Analyses Examining the Effects on Positive Behaviors of ST, OC, SE, and C Values after Controlling for Age and Gender for
Five Countries.

Variables EE GR KS RU TR

β t R2 Δ β t R2 Δ β t R2 Δ β t R2 Δ β t R2 Δ

Step 1 .02 .02 .02 .05* .00
Age −.11 −1.25 .15* 2.34 .12 1.22 .18* 2.39 .04 .48
Gender −.05 −.54 −.05 −.71 −.10 −1.02 −.10 −1.32 .02 .20
Step 2 .03 .05* .19*** .12*** .10**
ST .09 .88 .12 1.53 .34+ 1.98 .08 .67 .08 .78
OC .03 .33 .00 .02 .06 .35 .35* 2.40 −.04 −.44
SE .11 1.15 −.03 −.36 −.11 −.78 −.00 −.01 −.20 −1.89
C −.18 −1.65 .15 1.92 .14 .79 −.09 −.64 .35** 2.90

Note. ST = Self-transcendence, OC = Openness to change, SE = Self-enhancement, C = Conservation, EE = Estonia, GR = Greece, KS = Kosovo, RU = Russia, TR
= Turkey; countries are alphabetically ordered; +p = .05; *p< .05; **p< .01; *** p< .001.
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behaviors, countries with higher fatality rates (Russia and Turkey) had
more risky pedestrian behaviors than Estonia and Greece with lower
fatality rates, except for Kosovo. Regarding transgressions, the results
showed that Greek and Turkish participants reported transgressive
pedestrian behaviors more frequently than Estonian, Kosovar, and
Russian pedestrians while Kosovar participants reported transgressive
pedestrian behaviors less frequently than Estonian pedestrians.
Individual studies in Turkey, Estonia, and Greece (Demir, 2017;
Papadimitriou et al., 2012) support the finding that pedestrians in
Turkey and Greece commit more violations than those in Estonia.
However, the results for Russia and Kosovo are particularly surprising.

These results suggest that each country may have its own problems
related to pedestrians. For example, transgressive pedestrian behaviors
may be more problematic for Greece while lapses and aggressive be-
haviors may be more problematic for Russia. In Turkey, traffic autho-
rities should take all risky pedestrian behaviors into consideration to
create a safer pedestrian environment. Interestingly, Kosovar pedes-
trians showed safer behaviors than predicted, and inconsistently with
the country’s poor traffic safety record. This suggests that, rather than
pedestrian behaviors, driver-related and infrastructural factors may be
responsible for Kosovo’s high pedestrian fatality rates. This argument is
consistent with the Road Safety Strategy and Action Plan (2012), which
implies that drivers may contribute to pedestrian fatalities. The main
problems regarding pedestrians in Kosovo include that pedestrians must
walk along roads due to parked cars on sidewalks and drivers are un-
willing to stop at pedestrian crossings (Road Safety Strategy and Action
Plan for Kosovo, 2012). Consistent with this, the road environment can
be considered as a contributing factor in 34 % of all accidents in
countries in which infrastructure needs improvement, including Kosovo
(Gashi et al., 2016; Jashari, 2011). That is, rather than pedestrian-re-
lated factors, infrastructure and driver-related factors should be con-
sidered to make the traffic environment safer for pedestrians.

As predicted, in Russia, self-enhancement was positively related to
transgressions. However, in Estonia, self-enhancement was negatively
related to transgressions, which contradicted our prediction. The

significant positive association between self-transcendence and trans-
gression in Kosovo is in a similar direction. It seems plausible that
Estonian and Kosovar pedestrians may intentionally display lower
transgressive behaviors due to the self-enhancing motivations that the
value expresses, such as avoiding fines or negative attributes.
Conversely, Russian pedestrians may exhibit higher transgression be-
haviors due to self-enhancing motivations, including saving time.
Schwartz et al. (2000) found that self-transcendence values were linked
to macro worries and self-enhancement values (for achievement to
some extent) were linked to micro worries. Another possible explana-
tion for this interesting finding is that people in Estonia and Kosovo
may be concerned about traffic safety at the micro level (about them-
selves and close others), which may reduce transgressive behavior with
increasing self-enhancing motivation or decreasing self-transcendence
motivation. In contrast, pedestrians in Russia may be concerned about
traffic safety at the macro level (about society), which may encourage
more frequent transgressive behaviors due to increasing self-enhancing
motivation or decreasing self-transcendence motivation.

Our results indicate some similarities between Russia and Turkey,
especially in terms of the effects of values on lapses and aggressive
behaviors. In both countries, as predicted, self-transcendence was ne-
gatively related to both lapses and aggression, which are common risky
behaviors in these countries. Similarly, in Russia, self-enhancement was
positively related to aggressive behaviors. These findings seem un-
surprising since self-transcendence values, including benevolence and
universalism, are related to greater emphatic concern and perspective
taking (Silfver et al., 2008). Based on these findings, it seems plausible
that self-transcendence may decrease aggressive pedestrian behaviors
by activating a mindset whereby people interpret a situation that nor-
mally triggers aggressive behaviors less aggressively. In contrast to self-
transcendence, self-enhancement allows people to reduce their sensi-
tivity to others’ needs and prioritize their own needs (Schwartz, 2009).
Hence, in a traffic context in which each road user is equal (Gaygısız,
2010), people who prioritize their own needs may easily get angry.

As predicted, openness to change in Greece predicted transgression

Table 14
Summary of Hierarchical Regression Analyses Results Examining the Effects on Risky and Positive Behaviors of ST, OC, SE, and C Values after Controlling for Age and
Gender for Five Countries.

EE GR KS RU TR

TRG LA AGB PB TRG LA AGB PB TRG LA AGB PB TRG LA AGB PB TRG LA AGB PB

ST + + – – – –
OC + – +
SE – + +
C – – +

Note. ST = Self-transcendence, OC = Openness to change, SE = Self-enhancement, C = Conservation, EE = Estonia, GR = Greece, KS = Kosovo, RU = Russia, TR
= Turkey; countries are alphabetically ordered; TRG = Transgressions, LA = Lapses, AGB = Aggressive Behaviors, PB = Positive Behaviors; – represents negative
associations whereas + represents positive associations.

Fig. 2. Beta Coefficients Between Values and Transgression Scores After Controlling for Age and Gender. Note. ST = Self-transcendence, OC = Openness to change,
SE = Self-enhancement, C = Conservation, EE = Estonia, GR = Greece, KS = Kosovo, RU = Russia, TR = Turkey.
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positively while conservation predicted both transgression and lapses
negatively. In contrast, in Kosovo, openness to change was negatively
related to lapses. The beneficial effect of conservation in Greece is
congruent with Nordfjærn and Şimşekoğlu (2013), who reported ben-
eficial effects of hierarchy on pedestrian safety. This finding is also
supported by Yıldırım (2007), who demonstrated a negative association
between conservation of values and aggressive behaviors. However, it is
important to note that this finding contradicts Rosenbloom et al.
(2004), who found that pedestrians in an ultra-orthodox Jewish area
committed more violations than those in a secular area. Nevertheless, it
seems plausible that conservation may increase pedestrian safety by
encouraging compliance with traffic regulations and rules for some
countries, such as Greece (Nordfjærn and Şimşekoğlu, 2013).

Finally, the predicted finding that self-transcendence was positively
related to positive behaviors in Kosovo is consistent with previous
studies revealing the role of self-transcendence (e.g. Daniel et al., 2015;
Sosik et al., 2009). Russia and Turkey showed some differences in the
effects of values on positive behaviors. In Russia, positive behavior was
positively predicted by openness to change whereas in Turkey it was
positively predicted by conservation. The effect of conservatism on
positive driver behaviors was also documented in Turkey (Yıldırım,
2007). This suggests that people in Turkey but not in Russia relate
conservation to positive pedestrian behaviors.

Unexpectedly, the relationship between values and pedestrian be-
haviors varied across countries. We hypothesized that social context
determines whether values influence pedestrian behaviors. However,
the results showed that the beneficial or detrimental effects of any value
depended on the country concerned, especially for transgressions,
lapses, and positive behaviors. One possible explanation for this inter-
esting finding is that although people from different countries rate some
values as equally important, they relate these values to different types

of behaviors (e.g. Hanel et al., 2017; Maio, 2010). Roccas and Sagiv
(2010) also concluded that although values have similar meaning
across countries, the meanings of relevant behaviors, which are affected
by the social and psychological functions of this behavior, differ across
countries. This may then lead to the different patterns of the association
across countries. To illustrate, a cross-cultural study of 31 countries
found that although people in all countries equally rated the im-
portance of the equality value, there were significant differences in
gender discrimination. More specifically, people in Turkey had the
highest scores on gender discrimination despite having similar scores
for the value of equality. More interestingly, in Turkey, the relationship
between equality and gender discrimination is positive whereas it is
negative in the other countries (Hanel et al., 2017). These findings can
be extended to the present study. That is, the same values trigger dif-
ferent behaviors in different contexts since people from different
countries may have different mental representations about the same
values (Hanel et al., 2017) or hold different meanings for risky and
positive pedestrian behaviors (Roccas and Sagiv, 2010). These may be
affected by the social and psychological functions of displaying these
pedestrian behaviors (Roccas and Sagiv, 2010). This causes the re-
lationship between values and pedestrian behaviors to vary across
countries.

The impact of values on pedestrian behavior is not equally visible in
all countries. As predicted, the explained variance in pedestrian beha-
viors was lower in Estonia but higher in Turkey and Russia. This result
can be explained by the lower pedestrian fatality rates and lower level
of risky pedestrian behaviors in Estonia than in Russia and Turkey. This
is consistent with the argument that the effect of values on behaviors is
stronger in weak than strong situations (Roccas and Sagiv, 2010). Thus,
if traffic regulations and the degree of their enforcement does not allow
pedestrians to show risky pedestrian behaviors, then these values may

Fig. 3. Beta Coefficients Between Values and Lapse Scores After Controlling for Age and Gender. Note. ST = Self-transcendence, OC = Openness to change, SE =
Self-enhancement, C = Conservation, EE = Estonia, GR = Greece, KS = Kosovo, RU = Russia, TR = Turkey.

Fig. 4. Beta Coefficients Between Values and Aggressive Behavior Scores After Controlling for Age and Gender. Note. ST = Self-transcendence, OC = Openness to
change, SE = Self-enhancement, C = Conservation, EE = Estonia, GR = Greece, KS = Kosovo, RU = Russia, TR = Turkey.
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be unable to affect the pedestrian behaviors that contribute to pedes-
trian fatalities. That is, enforcement may encourage pedestrians to be-
have safely regardless of their values.

4.1. Limitations

Although the present study documented differences in pedestrian
behaviors across countries in relation to values, some limitations need
to be considered. One limitation is that the self-report measures used to
assess the study variables may have triggered socially desirable re-
sponding. Another limitation is that differences in actual and self-re-
ported pedestrian behaviors and self-reported may not be the same
across countries (see Özkan et al., 2006 for a similar discussion). Hence,
it is not clear how closely the reported differences across countries in
the present study relate to actual differences in pedestrian behaviors. In
addition, this study used the values proposed by Schwartz (1992) due to
the lack of traffic-specific value dimensions and/or measurements.
However, it would be more valid to develop traffic-specific values.
Furthermore, this study used the countries which are situated in South-
East Europe and the wider area in order to investigate the role of values
as a micro level aspect of traffic culture to explain the differences in
pedestrian behaviors. Nonetheless, it would be more useful to include
the countries from Northern or central Europe where road safety out-
comes and performance indicators are substantially better than other
countries. The final limitation is that the country sample sizes were
small, especially in Kosovo, Estonia, and Turkey. Hence, they may not
be representative of pedestrians in these countries.

4.2. Contributions and implications

This study contributes to the literature by showing that each
country has its own problems regarding pedestrian behaviors. This
implies that traffic authorities should focus on the relevant problems in
each country. The results also imply that if traffic regulations and their
enforcement prevent the display of risky pedestrian behaviors, then the
effects of values on pedestrian behaviors may become invisible.

Finally, the results suggest that efforts to decrease pedestrian
fatalities and injuries may focus on values as a micro level aspect of the
traffic culture as reflected in pedestrian behaviors. However, the values
that should be modified for safer traffic environments are not the same
across countries. Thus, closer examination of countries and traffic cul-
ture is important since, in each culture, values seem to relate to dif-
ferent types of pedestrian behaviors. Values as a micro level aspect of
the traffic culture may receive the necessary attention in safety pro-
grams. This could improve the persuasiveness of any message to de-
crease pedestrians’ risky behavior since a message that incorporates the
relevant values can be more persuasive. Various modifications can be
made that remind or activate related values in the traffic environment
to encourage pedestrians to display safer traffic-related behaviors.
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Fig. 5. Beta Coefficients Between Values and Positive Behavior Scores After Controlling for Age and Gender. Note. ST = Self-transcendence, OC = Openness to
change, SE = Self-enhancement, C = Conservation, EE = Estonia, GR = Greece, KS = Kosovo, RU = Russia, TR = Turkey.

Fig. 6. Explained Variance in Pedestrian Behaviors by Higher-Order Values After Controlling for Age and Gender; * represents significant explained variance. Note.
EE = Estonia, GR = Greece, KS = Kosovo, RU = Russia, TR = Turkey.
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