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Abstract: People’s lives are influenced by their socio-economic, culture, and belief as they shape their behaviors and lifestyles.
Belief and culture of people in different countries may profoundly affect their perception towards road safety. Lifestyle controls
the perception of people regards road safety. Culture is the navigation system that guides people through their daily life when
they enact their lifestyle within their cultural context. The overall aim of this research is to investigate whether there is any
relationship between road safety and the income, culture, and beliefs of people. Data from 175 countries that includes income,
beliefs and cultures of different countries was used in cross-cultural and cross belief comparisons to obtain a better understanding
of the effect of each factor on road safety. The findings showed a remarkable difference in road safety between high, middle, and
low-income countries. Different cultures and religions showed different levels of road safety. Whether or not road safety is
dependent on these factors requires more studying and analysis. The results show no relationship between road safety and culture
or religious beliefs. A noticeable relationship was found between income and road safety level. Countries where traffic
regulations are more stringently enforced were found to have the best road safety levels. The outcome of the study can be

beneficial for policy and decision-makers when designing road safety strategies and awareness campaigns.
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1. Introduction

The World Health Organization (WHO) estimates over 1.35
million road fatalities took place in 2017 [1] or approximately
3,700 road fatalities every day. These figures are expected to
climb as 104 countries showed an increase in fatalities from
previous years while only 48 countries reported a decrease in
road fatalities. The countries with decreasing fatality rates
include 25 high-income countries and 23 middle-income
countries. No low-income countries reported decreased road
fatalities [1]. Over 93% of the world’s road fatalities take
place in low and middle-income countries. These countries
account for 60% of the world’s vehicles and 85% of the
world’s population in 2017 [1]. Developing countries suffer
the highest fatalities/10K vehicles, especially among young
people. This high fatality rate has sparked questions

concerning the root causes behind this road trauma.

The road is a common space where individuals from
different social backgrounds meet and interact with other road
users within their cultural framework [2] and social influences
[3]. The social context of each driver acts as a navigation
system [4]. The driving style of people is influenced by their
lifestyle and culture [5]. Driving has been correlated with
certain socio-demographic, personal and motivational factors
[6, 7] and is thought to be shaped by intrinsic factors (e.g., sex,
age, and cognitive bias) and extrinsic factors (e.g., cultural and
social context) [8]. Drivers who have their religion or culture
as their salient lifestyle traits were found to have less crash
risk implying that both religious and culture-oriented drivers
are less likely to be involved in crashes [9, 10].
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Humans execute their actions within their social context
where violations require social approval, and errors are
dependent on the character of the individual and their
cognitive processing of information [8]. Some behaviors like
hostile aggression, (e. g. verbal abuse) and instrumental
aggression (e.g., tailgating and pushing) appear on roads if
they are acceptable culture norms [11, 12]. Certain cultural
aspects may give rise to certain driving styles. For example,
the contemporary concept of time management and efficiency
may lead to speeding, tailgating, and aggressive driving styles
that individuals learn while growing up and establishing their
behavioral patterns in their society. Risk culture may arise
from an accumulation of unsafe behavior patterns in certain
groups, such groups with a critical impact on road safety may
be subcultures of specific races, gender or ages [13, 14]. Some
cultures and ethnic origins were found to take more road risks
than other groups. For example, Hispanic males were shown
to have a higher proportion of fatalities than any other ethnic
group [14].

Social culture and beliefs play an important role in road
safety and crash prevention among people [15-18]. Religion
plays a powerful role in the daily lives of followers and have
significant impacts on their behavior. It provides a set of rules
that govern people’s lives and relations. Religious beliefs may
sometimes engender a kind of fatalism and/or sense of
automatic forgiveness. Fatalism is the belief that a person’s
future is predetermined and that he or she is powerless to
change any aspect of the course of events. In road safety,
fatalism implies that no matter what people do, crashes and
casualties will occur [19]. Fatalism was reported to impact the
perception of people towards safety [20].

Fatalism was found to influence Buddhists' reactions to
and attribution of road crashes [21]. Fatalism and
mysticism (prayers, visits to fortune tellers or marabouts,
astrology, various sacrifices, protective medallions, such as
the St. Christopher medal in the Western world) may
become part of driver’s behavior when traffic rules are set
in a way that leaves no space for drivers to have their own
interpretation of road safety situations [22]. Fatalism was
found in both developed and developing countries; however,
the level of importance may differ from one country or
culture to another [18]. Fatalism was found to be linked to
religions (like Buddhism) in Thailand and Canada [21, 23].
Islam in Indonesia and Pakistan [16, 24] and Christianity in
Canada [23].

This research will investigate whether there any
relationships between the income of people, their beliefs, and
their culture from one side and the level of road safety
represented by numbers of fatalities per 100,000 population
from the other side. We seek to investigate the following
questions:

1. Does per capita income of a country have an effect on

the number of road fatalities in that country?

2. What impact do the beliefs of people in a country or

region have on the level of road safety in that area?

3. Does the culture of people influence their compliance
with road rules and the numbers of road fatalities?

2. Methodology

This study attempts to identify possible links between road
fatalities, national income, culture, and beliefs. Data on road
deaths, population, income levels, and vehicle numbers from
175 countries around the world were retrieved from UN
sources. For the purpose of this study, these countries are
sorted according to their income, the religious belief of most
country’s people and relevant cultures in each country.

The studied countries were divided into low, middle and
high-income sub-groups according to the UN classification [1].

We further divided countries into eight sub-regions and
treated each sub-region as distinct cultures. Individual cultures
were based on common factors within the country rather than
an exact description of different cultures around the world.
These common factors include language, traditions, ethnic
origin similarity, geographic location, history, political
orientations, and beliefs. Defined cultures included African,
Chinese, East European and the former Soviet Union
(Eastern), Indian, Middle Eastern and North African (MENA),
North American and Western European (Western), Latin
America and the Caribbean (Latino) and the South-East Asian
(Asian) cultures.

Most countries have a mix of religions and cultures. For the
purpose of this study, each country was assigned the majority
religion based on recent census statistics [25]. Religious
classifications included predominantly Buddhist countries
(Buddhists), predominantly Jewish or Christian countries
(Christians), predominantly Hindu countries (Hindus),
predominantly Muslim countries (Muslims), predominantly
Non-religious countries (Non-religious) and predominantly
traditional and indigenous beliefs countries (Indigenous).
Traditional and indigenous beliefs are based on local
traditions and dogmas of the people.

Twenty-eight (28) countries with populations of less than 1
million were ignored, leaving 147 countries for analysis.
Countries with small populations were excluded because they
would have skewed results without providing the necessary
sampling variance.

Due to the overlapping of different variables with each
other, the research studied each factor separately before
studying evaluating combined effects.

3. Results
3.1. The Impact of Income

Country income classification used in the study is shown in
Figure 1. Most countries are classified as Middle Income with
High Income countries mostly in North America and Europe.
Most of the Low-Income countries show in the map are in
Africa.
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Figure 1. World income map according to the classification of this study.

The distribution between population and registered vehicles
by incomes is shown in Figure 2. The different colored clusters
and logarithmic-regression trend lines show distinct patterns of
variability of between High-, Medium-, and Low- income
countries. The High-Income countries show very strong
correlation with its trendline, with correlation diminishing
among Medium-Income countries and Low-Income countries.
As countries become more affluent, their population numbers
become a better indicator of vehicle ownership. The distinction
between the different income categories is not exact as shown
by the different colored samples.
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Figure 2. Distribution of population and registered vehicle by income.

Fatalities/10K vehicles and fatalities/100K population are
illustrated as a function of income in Figures 3 and 4. The
estimated fatalities/10K vehicle rate is disproportionately
higher for Low Income countries than Middle and High
Income counties.

The findings show that fatalities/10K vehicles and
fatalities/100K population have a general trend of inversed
relationship with income in the three income categories.
Fatalities/100K population and fatalities/10K vehicles in low

and middle-income countries are above the world’s average
(18.1 and 6.56, respectively), with a remarkable gap
separating them from the high-income countries. The
contributions of countries of each income category to the
world's population, vehicles, and fatalities are shown in Figure
5. Low-income countries have higher fatality rates than those
of the high-income countries regardless of having less
vehicles per capita. Middle-income countries contribute the
biggest share to fatalities: 80% of world's road deaths while
comprising 76% of the world's total population and 60% of the
world’s total number of registered vehicles.
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Figure 3. Estimated fatalities/ 10K vehicles for each income level.
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Figure 4. Estimated fatalities/ 100K population for each income level.

The global rate for road traffic deaths is 17.4 per 100K
population, however, as shown in Figure 3, there is great disparity
by income, with rates more than twice as high those in low- and



American Journal of Traffic and Transportation Engineering 2021; 6(3): 81-94 84

middle-income countries than in the world’s high-income
countries. A total of 104 countries have seen a rise in road traffic
deaths since 2013 while 48 middle- and high- income countries
have seen reductions in road fatalities. no reductions in the number
of road deaths were observed in any low-income country.

In 2016, More than 90% of road traffic deaths occurred in

Vehicles

Fatalities

low- and middle-income countries. While these countries also
account for 84% of the world’s population, they nevertheless
bear a disproportionate number of deaths (93% of the total
world’s road fatalities) relative to their level of motorization,
as they account for approximately 61% of the world’s
registered vehicles [1]. This is shown in Figure 5.

Population

Hlow M Middle High

Figure 5. Population, road deaths and numbers of registered vehicles in low-, medium- and high-income countries.

3.2. The Impact of Culture

A map of cultures used in this study, as explained in the
methodology, is shown in Figure 6. Cultures were compared in
terms of fatalities/100K population (Figure 7) and
fatalities/10K vehicles as shown in Figure 8. The contributions
of each culture towards the world’s total population, number of
fatalities, vehicles and vehicle ownership are shown in Figure 9.
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Figure 6. World's cultural map according to the classification of this study.
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Figure 7. Estimated fatalities/ 100K population for each culture.
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Figure 8. Estimated fatalities/10K vehicles for each culture.

The African culture has the highest fatalities/10K vehicles
and fatalities/100K population. The Indian culture comes
second in fatalities/10K vehicles while the MENA culture
comes second in fatalities/100K population categories. The
African, Chinese, Indian, Latino, and MENA cultures sustain
fatality rates per population and vehicle greater than world’s
averages. Asian, Chinese, Latino, and Indian cultures have
comparable fatalities rates yet vehicle access in the Latino
culture is roughly three times less that of the Indian culture.

The African culture suffers more than fifty times the
fatalities/10K vehicle compared to the Western culture even
though the Western culture has 18 times the number of vehicles
of the African culture. Western, Asian, and Eastern cultures have
less fatalities/100K population and vehicles than the world's
average. The African culture has similar fatalities per population
to that of the MENA culture while the MENA culture has half the
African's population and 1.5 times the number of vehicles. The
MENA culture is ranked sixth in vehicles access, yet it comes
second in fatalities/100K population and third in fatalities/10K of
all cultures, despite its relatively small population. The African
culture suffers higher fatalities per population and more than
twice the fatalities/10K than the Indian culture despite being less
than half the Indian culture population.
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Figure 9. Population, road deaths and numbers of registered vehicles for each culture in the study.

The risk of a road traffic death varies significantly by region,
with little change in the regional rates of death since 2010. The
highest fatality rates are still in the African Region, while the
European Region has a rate far below the global average (9.3
per 100 000 population, relative to the global rate of 17.4).
However, there continues to be a large disparity in rates within
regions. For example, rates in some high-income countries in
the Western Pacific Region (such as Australia) are among the
lowest in the world, while some of the region’s middle-income
countries have rates above the global average at 24 per 100K.
Similarly, high income countries generally have lower
fatalities per capita rates than low- and middle-income
countries.  High-income countries in the Eastern
Mediterranean Region have a higher fatalities per capita rate
than those of their less-affluent neighbors in the region (22.4
compared to 19.7) and more than double the average rate of
high-income countries globally (9.2). This suggests that in
some of the more affluent Eastern Mediterranean countries,
rapid economic development that has resulted in increased
vehicles and road infrastructure construction has not been
accompanied by sufficient investment in institutional capacity,
nor in the interventions needed to cope with these changes and
ensure that roads are safe. Section 2 of this report examines the
extent to which interventions on key risk factors are adopted in
different regions, while Section 3 considers the adoption of
vehicle standards and infrastructure audits, all of which play
an important role in determining overall road traffic fatality
rates.

Overall, Western culture are the best safety performers with

population, although it has the highest vehicle ownership rate.
The Asian culture has similar populations to the Western
culture and half the vehicle density of the latter, yet suffers
twice the fatalities/100K population and five times the
fatalities/10K vehicles. Also, the Asian culture has more than
twice the access to vehicles than the Chinese culture, yet it
maintains about one-third of the fatalities/10K vehicles and
lower fatalities/100K population. Despite the Chinese
culture's higher vehicle ownership and lower population
compared to the Indian culture, they contribute similarly to the
world’s total road fatalities.

The African and Chinese cultures contribute to the world's
fatalities more than their contributions to the world's
population while the Western culture contributes to the world's
fatalities less than its contribution to the world's population.
Other cultures contribute to the world’s number of fatalities in
nearly similar ratios to their contributions to the world’s
population. Contrary to the African, Indian, and Chinese
cultures, the Asian, Eastern, and Western cultures contribute
to the world's number of vehicles more than their
contributions to the world’s total fatalities.

The MENA and Eastern cultures are middle and
high-income countries, while the Indian and the African
cultures are low and middle-income countries. The Chinese
and the Latino cultures are middle-income countries; the
Western culture countries are high-income while the Asian
culture countries have variable income levels.

Detailed of population, fatality rates and vehicle ownership
are shown in Table 1.

the lowest fatalities/10K vehicles and fatalities/100K
Table 1. Population, fatalities, fatality rates and vehicles for each culture in the study.
. . Traffic Fatalities /100K  Number of registered Traffic Fatalities
Population Estimated deaths Population vehicles /10K Vehicles
African 963,714,223 259,896 27.0 33,855,801 76.8
Asian 848,776,516 128,485 15.1 380,510,749 34
Chinese 1,414,442,773 256,679 18.1 295,535,994 8.7
Eastern 421,429,218 57,307 13.6 155,149,672 3.7
Indian 1,743,965,220 361,479 20.7 234,250,023 15.4
Latino 613,690,719 109,471 17.8 210,693,385 5.2
MENA 401,297,884 76,992 19.2 76,202,822 10.1
Western 871,834,508 71,539 8.2 630,327,021 1.1

Comparison of Traffic fatalities/100K population rates by
culture are summarized in Table 2. The columns represent the
culture being compared and the rows represent the culture

being compared to. For example, Asian cultures are 1.11 times
more traffic fatalities/100K population than Eastern cultures.
A similar comparison is show in Table 3 for fatalities/10k
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vehicles. Red hues show comparisons greater than the
reference culture while blue hues show comparisons below.

The darker the hue, the larger the variance between the two
cultures.

Table 2. Comparison of traffic fatalities/1 00k population by cultures in the study.

African Asian Chinese Eastern Indian Latino MENA Western
African 1.00 0.56 0.67 0.50 0.77 0.66 0.71 0.30
Asian 1.79 1.00 1.20 0.90 1.37 1.18 1.27 0.54
Chinese 1.49 0.83 1.00 0.75 1.14 0.98 1.06 0.45
Eastern 1.99 1.11 1.33 1.00 1.52 1.31 1.41 0.60
Indian 1.30 0.73 0.87 0.66 1.00 0.86 0.93 0.40
Latino 1.52 0.85 1.02 0.76 1.16 1.00 1.08 0.46
MENA 1.41 0.79 0.94 0.71 1.08 0.93 1.00 0.43
Western 3.29 1.84 2.21 1.66 2.52 2.17 2.34 1.00
Table 3. Comparison of traffic fatalities/10k vehicles by cultures in the study.
African Asian Chinese Eastern Indian Latino MENA Western
African 1.0 0.04 0.1 0.05 0.2 0.1 0.1 0.01
Asian 22.6 1.0 2.6 1.1 4.5 1.5 3.0 0.3
Chinese 8.8 0.4 1.0 0.4 1.8 0.6 1.2 0.1
Eastern 20.8 0.9 24 1.0 42 14 2.7 0.3
Indian 5.0 0.2 0.6 0.2 1.0 0.3 0.7 0.1
Latino 14.8 0.7 1.7 0.7 3.0 1.0 1.9 0.2
MENA 7.6 0.3 0.9 0.4 1.5 0.5 1.0 0.1
Western 69.8 3.1 7.9 34 14.0 4.7 9.2 1.0
. Non-religious have similar shares of populations,
3.3. The Impact of Belief fatalities/10OK  vehicles, fatalities/I00K population and
The world’s religions mapped according to the vehicles, they, also, contribute to the world's fatalities more

classification used in this study are illustrated in Figure 10.
The religion-based groups were compared in terms of
fatalities/100K population (Figure 11) and fatalities/10K
vehicles, as illustrated in Figure 12. Their contributions
towards world’s total population, number of fatalities,
vehicles, and vehicle ownership are shown in Figure 13.
Indigenous believers suffer the highest fatalities/10K
vehicles regardless of having the lowest vehicle ownership
and lowest population. Muslims suffer the highest
fatalities/100K population and the third highest fatalities/10K
vehicles. Hindus, Muslims, Indigenous and Non-religious
people have fatalities/100K population rates that are above the
world’s average. They also have significantly higher
fatalities/10K  vehicles than Christians and Buddhists.
Buddhists have similar vehicle ownership and fatalities/10K
vehicles compared to those of the Christians. Muslims and

Buddhist
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Hindu

Indigenous

Muslim

Non-religious i f

K

EEEEm

than their contributions to the world's population while
Buddhists, Hindus, and Indigenous contribute to both equally.

Christians are the best performers in terms of
fatalities/100K  population and fatalities/10K vehicles,
although they have the highest access to vehicles. Christians
own 56% of the world's vehicles and contribute to only 25% of
the world's fatalities while their population contributes to 31%
of the world's population. Christians and Buddhists are the
only two groups whose fatalities/100K population and
fatalities/10K vehicles are both below the world’s averages
and who contribute less to the world’s fatalities than their
contributions to the world’s number of vehicles. Hindus and
Indigenous believers live in low and middle-income countries,
Judeo-Christians, Buddhists and Muslims live in low, middle
and high-income countries, Non-religious countries are with
the middle-income category.

XS
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Figure 10. World religion map according to the classification of this study.
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3.4. Income and Belief

The subgroups of income, religion, and culture are
compared in terms of fatalities/100K population and
fatalities/10K vehicles. Figure 14 compares the means of
fatalities/100K population of each income level and belief. It
shows mitigation in fatalities/100K population as the income
of the Muslims and Christians increases while there is a
slight increase in fatalities when the income of Indigenous,
Hindus, and Buddhists changes from low to middle.
High-income Muslims have the highest fatalities/100K
population in that income category. Non-religious,
Indigenous, and Buddhists have similar fatalities/100K
population within the middle-income category, Muslims and
Hindus have the same trend with less fatalities.
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Figure 14. Fatalities/100K population versus income and belief.

Fatalities/10K vehicles as a function of income and belief
are shown in Figure 15. Indigenous believers suffer the
highest fatalities/10K vehicles in the low and middle-income
categories, followed by low-income Judeo-Christians and

middle-income Muslims. The middle-income
Judeo-Christians have similar fatalities/10K vehicles to those
of the Hindus. Hindus and Buddhists countries have similar
trends of fatalities/10K vehicles when moving from low to
middle-income categories. High-income
Judeo-Judeo-Christians, Muslims, and Buddhists perform
similarly in terms of fatalities/10K vehicles where the
Buddhists are the best performer. Muslims have much higher
fatalities/10K vehicles than the Hindus in both low and
middle-income categories.
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Figure 15. Fatalities/10K vehicles versus income and belief-
3.5. Income and Culture

The comparison of means of fatalities/100K population of
different cultures based on their income, shown in Figure 16,
shows a general trend of reduction in fatalities/100K
population with the increase of income regardless of culture.
However, there is not much change in fatalities/100K
population with a change of income from low to
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middle-income within the African and Asian cultures. Latinos
and MENA cultures sustain similar trends of fatalities/100K
population when the income changes from middle to high.
Fatalities/100K population in middle-income countries in the
MENA, Latinos, Chinese, and African cultures are
comparable and higher than those of other cultures within the
middle-income category. Middle-income countries in Eastern
and Indian cultures have similar fatalities/100K population
rates. High-income countries in the Asian and Eastern cultures
have similar fatalities/100K population where the highest
fatalities/100K population in the high-income category
belongs to the MENA culture.
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Figure 16. Fatalities/100K population versus income and culture.

A comparison of means of fatalities/10K vehicles in
terms of income and culture, shown in Figure 17, clearly
shows that the Low-income Africans have the highest
fatalities/10K vehicles and are separated by a big gap from
and middle-income countries within the African culture
itself. Fatalities/10K vehicles are generally inversely
proportional to income in most cultures. The Indian culture
becomes second in fatalities/I0K vehicles in the
low-income category while the MENA culture suffers the
highest fatalities/10K vehicles in the middle-income. The
middle-income countries within the Chinese, Latinos, and
Indian cultures have comparable fatalities/10K vehicles.
Fatalities/10K vehicles of all high-income countries across
all cultures are comparable.
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Figure 17. Fatalities/]10K vehicles versus income and culture.

4. Discussion
4.1. Income

The fatalities/100K population and fatalities/10K vehicles
were found to be inversely proportional to income regardless
of religion and culture. Results show a big gap in the
fatalities/10K vehicles across income levels. Low- and
middle-income countries are highly populated with less
motorization and so they may appear to underperform in terms
of fatalities/10K vehicles.

The published level of income of each country may not
reflect the real-world level of income of citizens of these
countries due to unfair distribution of wealth. This is a
common phenomenon in the low and middle income
countries or countries with corrupt practices [26]. It is
important to highlight that low- and middle-income countries
have less road infrastructure and less safe vehicle fleet than
those of high-income countries. Low-income is associated
with other social values such as lower levels of education,
poverty related cultures, and ability to accept or inherit
different views without the capacity to test them. A
connection was found between deprivation and high
fatalities and casualties among low socioeconomic groups in
India which in turn leads to more vulnerability and risky and
adventurous driving [27].

Also, Low-income people may focus more on daily needs
which make them less aware or careless about other issues that
they think are less important, such as road safety. These issues
are impacted by levels of income. When people's income
increases, they tend to value their life more by the willingness
to pay more for safer cars and their countries ability to afford
better roads and roadside infrastructure that will improve road
safety [28, 29].

Drivers in low-income countries have many risky and
harmful driving habits such as poor observation of traffic
laws and regulations [30]. They pay less attention to attitudes
and perceived risk when committing their actions [31].
Drivers with a poor road safety culture were found to commit
more errors and violations and were involved in more road
crashes than their counterparts from the best performing
countries where road safety culture is dominant among the
majority of road users [32, 33]. Drivers in low-income
countries reported more frequent crashes, compared to the
number of cars and population [34] increasing the possibility
of their involvement in a crash [35, 36] low-income countries
do not spend a lot on safety as they have other priorities [37],
similarly, people in low and high-income countries differ in
their perception to safety due to the difference in their life
priorities [38].

Road safety is affected by the socio-economic
characteristics of local people [5], which is reflected in
vehicle ownership rates, lifestyle, and exposure. Drivers who
have an active lifestyle that requires more travel may have a
higher probability of having road crashes [39]. Wealthier
drivers were found to care less about being fined and were
less safe drivers [40]. Educated drivers were found to be
safer drivers [41].
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The lower number of vehicles on roads means more people
using other modes of transportation which may result in more
people on roads in those countries with poor infrastructure and

poor public transportation system, such as buses and minivans.

This will lead to higher fatalities/vehicles and
fatalities/population compared to other groups that have
similar population but more access to vehicles. The inverse
relationship of fatalities and vehicle ownership [39, 42, 43] is
suggested to be attributed to collisions between vehicles rather
than vehicles hitting pedestrians [5, 44].

The main findings confirm that economic progress alone
does not automatically deliver better road safety performance,
but transformational changes in the management of the road
system along with ownership of the problem by multiple
stakeholders are crucial to stabilize or reduce road crash
fatalities and injuries [45]

4.2. Culture

The cultural context and perception of road safety
determines the driving style of individuals by defining what is
acceptable and what is not from both formal and informal
rules [32]. What is considered a "normal" behavior is defined
by the culture and the environment [12]. Individuals are a
product of social influences [3] in which their social context
acts as a navigation system [4]. The road is a social space
where individuals from different social backgrounds meet and
interact with other road users within their cultural framework
[2]. Culture profoundly impacts the behavior of society
members [46]. Safety culture has a major role in stimulating
people to behave safely in general [47-52] and on roads in
particular [53]. A positive correlation was found between
socio-cultural, economic factors and low compliance with safe
driving amongst driver in Dubai [54].

Fatalities/10K vehicles are generally inversely proportional
to income in most cultures. Fatalities/10K vehicles of all
high-income countries across all cultures are comparable. The
African, Chinese, Indian, Latino, and MENA cultures sustain
fatality rates per 100K population and fatality rates per 10K
vehicles above the world’s averages, most of these countries
are low or middle-income countries. The Western, Asian, and
Eastern cultures have fewer fatalities/100K population and
fatalities/10K vehicles than the world's averages; most of
these countries are middle or high-income countries. The
similarity in fatalities/100K population between low and
middle-income subgroups or middle and high-income
subgroups may be attributed to the possibility that these
countries have just emerged from being at that lower income
level and they still retain that road safety culture from the
former income level and that the road safety issues and road
safety culture are still developing among people. This could be
the case of African, Asian, Latinos, and MENA Eastern
cultures with income subgroups.

Western culture is the best road safety performer amongst
all cultures and is composed of high-income Christian
countries. The Asian culture is the second-best performer
regardless of the variance in income levels. African culture
comprised of low- and middle-income countries, is the lowest
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performer amongst all cultural groups while the MENA
culture is second worst performer. The MENA culture is
composed of middle and high-income countries where the
highest fatalities/100K population in the high-income
category.

The relationship between vehicle ownership and fatalities is
presented in the following examples. Asian cultures possess
similar populations to Western cultures and half the vehicle
density of the latter yet suffer twice the fatalities/100K
population and five times the fatalities/10K vehicles. Chinese
culture maintains higher vehicle ownership and lower
population compared to the Indian culture, yet they contribute
similarly to the world’s total road fatalities. The three-fold
more access to vehicles in the Latinos culture, compared to the
Indian culture, resulted in one third of fatalities/10K vehicles
compared to the Indian culture. This relationship may
determine the types of crashes whether they are
vehicle-human or vehicle-vehicle crashes and consequently
the number of fatalities.

Differences in road safety among countries were found to
be attributed to differences in the behavior of road users [5].
Nordfjern, Jargensen, and Rundmo [36] found that there is a
cultural difference in the way drivers perceive road risks,
their risk sensitivity, and their willingness to take risk.
Driver’s behaviors were reported to be predicted by their risk
perception, risk sensitivity, willingness to take risk and their
demographic characteristics, however, this model might not
be applicable in some low-income countries [36]. Different
cultures see behaviors differently, what is seen as a violation
in some cultures is not considered the same in other cultures
[32, 55]. Attitudes might strongly predict behavior in one
country (e.g. Norway) but not in another country (e.g.,
Ghana) [56]. Indeed, there are not many studies on traffic
risk perception that compare two countries/cultures [56, 57]
where most of them were carried out in developed industrial
countries.

Risk perception is a relative concept that is affected by the
driving environment. People view risk differently depending
on their work type and nature, perception, education and
awareness and their safety culture [56-61] Low and
middle-income countries possess poor road infrastructure
and pose hazardous environments to different road users.
People who live in a hazardous traffic environment are
exposed to more danger and severe consequences that will
impact road safety [36]. For example, Sub-Saharan African
drivers were found to be more willing to take more risks [36,
57] were more sensitive to hazards, and have a higher
perception of road risks compared to their counterparts in
Norway, India and Russia [36].

Road fatalities are an outcome of road crashes that often
occur due to traffic violations [62-66]. Traffic violations are
affected by social context [8, 32] or being a certain community
member [64]. For example, aggressive violations are
attributed to low social tolerance and to the aggressive
interpersonal violations made a significant difference between
drivers from northern Europe (e.g. Finland, The Netherland
and Britain) and southern European (e.g. Turkey and Greece)
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and Middle Eastern drivers (e.g. Iran) [32, 33].

Aggressive violations could be explained by the propensity
for interpersonal conflicts in some cultures due to competition
on the road, the low respect for traffic law, untrusted
enforcement, and less developed infrastructure [32]. The
marginal difference in performance among cultures might be
attributed to such cultural differences as well as being in
different countries with different laws, driving environment,
and enforcement. Different cultures may have different levels
of accepting violations as normal behaviors. Drivers were
found to be influenced by their social environment, other road
users, social norms, formal and informal rules [4, 67] social
hierarchy, personal and social network [3], and Interpersonal
network [68]. The degree of conformity decides the strength
of cultural influence on the individual’s behavior [69]. Social
disapproval may influence drivers to refrain from committing
violations [70]. Shinar [11] reported that some aggressive
behaviors, such as running red lights and honking, are related
to cultural norms.

There are some cultural factors that may affect driver's
behaviors on the road. Hofstede, [71] identified the power
distance, uncertainty avoidance, individualism and
masculinity as dimensions that influence culture. High
power-distance cultures normally have stricter rules on
behaviors [72] for example, Japan and South Korea are
viewed as more hierarchal and higher in power-distance [73]
which may have a positive effect on the level of road safety in
these countries. People living in cultures characterized with
high uncertainty avoidance incline to support promising
certainty beliefs as well as maintaining institutions protecting
conformity [72], they try to evade uncertainty and so they will
be more willing to take risks under stress [71]. Power distance
and uncertainty avoidance are proportional with crashes while
GNP and individualism are inversely proportional with
crashes [37].

Culture has significant impact on people’s daily lives when
communicating with others and practicing their lifestyle.
These values may not travel with them on roads and if not, the
level of influence is unknown. Culture can be deemed to have
marginal impact on road safety similar to that of beliefs.
Violations, the main causes of crashes, were found to be
cross-culture, belief, and country. For example, a strong
relationship was found between aggressive violations and
crashes in Finland and Iran despite different cultures and
beliefs, traffic environments, enforcements and
socio-economic characteristics [32].

4.3. Belief

Indigenous believers suffer the highest fatalities/10K
vehicles regardless of having the lowest vehicle ownership
and lowest population. This subgroup is represented within
the African culture. Hindus, Muslims, Indigenous, and
Non-religious people have closer fatalities/100K
population that are above the world’s average and are
mainly in low and middle-income countries. Christians and
Buddhists are the best performers with fatalities per vehicle
and per inhabitants below the world’s averages. These

groups contribute less to the world’s fatalities than their
contributions to the world’s number of vehicles. People in
low and middle income countries were found more likely to
be affected by superstitions due to their lower
socio-economic status [74]. Fatalistic belief was thought to
be higher in less educated societies [19] and the
relationship between fatalism and poverty was suggested to
be linked to culture and education [16].

There is no distinctive evidence of the effect of the belief on
the level of road safety. For example, the best safety performer
is the Western culture that comprises all Christian countries.
However, these countries contain significant portions of
agnostic people [75]. On the other hand, the least road safety
performers are indigenous believers. The mix of different
beliefs within the same country, the unknown level of
religiosity, the ratio of religious people versus atheist/agnostic
people, the unknown level of influence of belief on the daily
life of individuals and the unknown level of correct
understanding and interpreting of the belief by individuals
make it hard to explore the effect of belief on people’s
perceptions, attitudes and behaviors, especially regarding road
safety issues.

This study shows that different belief followers perform
differently in different cultures and levels of income. For
example, High-income Muslims (all in the MENA culture)
have the highest fatalities/100K population in that income
category. However, Muslims in the middle-income categories
have fewer fatalities than Non-religious, Indigenous, and
Buddhists.  Middle-income  Christians  have  similar
fatalities/10K vehicles to those of the Hindus. Buddhists are
the best performers in the high-income category in terms of
fatalities/10K vehicles. This could be attributed to living in
different countries and different driving environment rather
than being attributed to belief.

5. Findings Summary

This study attempted to find out which of the income, belief,
or culture of people that affect the level of road safety. There is
a difference in the performance of fatalities/100K population
and fatalities/10K vehicles across cultures and religions
within each income category. A subgroup of different religions
or cultures within the same income level may perform
similarly or differently due to being in different countries. The
country was the building block of the study’s classification of
income, culture, and belief.

The contributions of some countries to the world’s road
fatalities by more than their contributions to the world’s
number of vehicles could be attributed to having high density
population, poor infrastructure, mix of people and vehicles
on road without proper protection barriers [76] and the
increase in the number of vehicles where people are not used
to such volumes of traffic on roads yet. People in the high
motorization countries travel more using vehicles where they
become protected, they have better road and roadside
infrastructure that are built to accommodate such traffic
volumes as well as having better post-crash management
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system. Regardless of what high-income means in terms of
safer roads, vehicles, and willingness to pay for safety, it is
not the dominant player in safety on roads. Income has a
tangible effect on road safety, but it is not the only player in
this field.

In order to regress the influential player among income,
culture, and belief in the area of road safety, each of group was
analyzed separately. If income is considered as the dominant
factor then there are some high-income groups that are
underperforming (e.g. High-income MENA culture, Greece,
Poland, Portugal and Croatia). If belief is considered as the
dominant factor, Christians are the best performers, however
some other believers outperform their Christian peers (e.g.
Korea, Japan, Singapore and Brunei). If culture is considered
as the dominant factor, Western culture is the best performer
and is comprised of all high-income Christian countries.
High-income Asian Buddhists, on average, outperform
western countries. This confirms that none of the above three
factors or a combination of them are dominant players in the
area of road safety.

The main question this study explored was: What is the
common factor between all high performing countries? The
best performing countries, regardless of their culture and
belief, are high-income countries that implement a road safety
management system supported by consistent and lasting
enforcement of the traffic law that was well known as the way
of improving safety [39, 77]. These are the rule of law
countries that had the political will that is essential for any
road safety management program [78-81].

6. Conclusion

Culture and belief were found to have marginal impacts on
road safety. However, any road safety strategy should take
culture and belief of the people into account when carrying out
road safety countermeasures in order to produce the desired
results [31, 68, 82] and to gain the social acceptance [52,
83-85]. Different cultures have different perceptions to road
risks [86] and traffic policy makers should not assume traffic
laws are pan-cultures [32]. It was reported that people who
resist road safety policy measures have been found to perform
well in terms of road safety [87].

Traffic safety countermeasures that succeeded in
developed countries may not always succeed in developing
countries due to the difference in cultural and
socio-economic factors [36, 88].

The rule of law that is consistent, fair, continuously
enforced, and built on the right strategy that takes the belief
and culture of people into account, are the keys for safer
roads. There must be a political will to improve road safety
by building the right road safety management system that
will produce positive driving behaviors and a robust road
safety culture that is consistent with local people. Road
safety authorities should exchange experiences in road
safety, especially those that are related to cultures and
belief due to the overlapping of these factors across
countries.

Investigating the Impact of Income, Belief and Culture on Road Safety

7. Limitations of the Study

This study has limitations due to the fuzzy lines of culture
and religion classifications used and the data availability. The
political and legal system, roads infrastructure, vehicle fleet,
detailed socio-economic status of the people, road law
enforcement level and local environmental conditions are not
present in this paper; they vary by country and may play a
significant role in road safety. In this paper, UN data was used
from 2018 where the data has limited numbers of countries
with the needed information.

The question of what contributes more to road trauma is not
completely answered due to the overlapping of cultures and
religions within the same country or across countries that have
different levels of income. A variety of cultures and religions
can exist together within one country may have separate as
well as interacting effects on road safety. The level of
adherence to culture or the level of religiosity is also unknown.
Since we do not have exact details about the socio-economic
status of people within the income, culture or religions
subcategory, or even within the same country, we are unable to
correlate the road safety level to their socio-economic status,
culture or belief precisely. There are some physical
environmental factors that can be possible contributors to road
trauma such as arid environment, high temperatures, nature,
and geography of the land. These issues were not investigated
in this study.

The risk of a road traffic death varies significantly by
region, and there has been little change in the regional rates
of death since 2010. The highest rates are still in the African
Region, while the European Region has a rate far below the
global average (9.3 per 100 000 population, relative to the
global rate of 17.4 per 100 000 population). However, there
continues to be a large disparity in rates within regions. For
example, rates in some of the high-income countries in the
Western Pacific Region (such as Australia) are among the
lowest in the world, while some of the region’s
middle-income countries have rates high above the global
average at 24 per 100 000. Similarly, while high income
countries generally have lower rates than low- and
middle-income countries, high-income countries in the
Eastern Mediterranean Region have a higher rate than those
of their less-affluent neighbors in the region (22.4 compared
to 19.7) and more than double the average rate of
high-income countries globally (9.2). This suggests that in
some of the more affluent Eastern Mediterranean countries,
rapid economic development that has resulted in increased
motorization and road infrastructure construction has not
been accompanied by sufficient investment in institutional
capacity, nor in the interventions needed to cope with these
changes and ensure that roads are safe. Section 2 of this
research examines the extent to which interventions on key
risk factors are adopted in different regions, while Section 3
considers the adoption of vehicle standards and
infrastructure audits, all of which play an important role in
determining overall road traffic fatality rates.
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