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rules than those who live in urban areas or those with high-skilled jobs. In
addition, males are likely to be more aware of RTAs than females.

1. Introduction

Over the last four decades, fatalities and injuries related to road traffic accidents
(RTAs) have increased consistently (World Health Organization, 2018a). Con-
sequently, RTAs have become one of the major challenges in all developing

countries, particularly in the least developed ones (Anwaar et al., 2012). The
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consensus in the existing literature is that road accidents have a negative impact
on society, due to the loss of human lives and the loss of wealth (Rubayat & Sul-
tana, 2013). RTAs are the eighth leading cause of death worldwide (Ameratunga
et al., 2006), and are expected to be the fifth leading cause of death by 2030
(World Health Organization, 2013; Naghavi et al., 2015). In low- and mid-
dle-income countries (LMICs) in recent years, RTAs caused more than 90% of
deaths and injuries, and losses of up to 5% of GDP, compared to losses of 3% of
GDP in other countries globally (World Health Organization, 2015, 2018b).

Rapid economic growth, motorization, and urbanization are the leading
causes of the increase in RTAs in LMICs (Staton et al., 2016; Peden et al., 2018;
Islam & Dinar, 2021). In addition, lack of awareness of drivers and the public
about RTAs, as well as overpopulation, the low quality of roads, lack of driver
training, over speeding, and increased alcohol consumption are causing more
RTAs (Sarkar et al., 2011; Biswas, 2012; Puvanachandra et al., 2012; Osayomi,
2013; Kakkar et al., 2014; Rasool et al., 2015; Bougueroua & Carnis, 2016; Raina
et al., 2016; Singh et al., 2016; Mohamed & Bromfield, 2017; Balasubramanian &
Sivasankaran, 2021; Tsala et al., 2021). Working-class people and commuters
(who are required to often be in traffic), lower socio-economic group of society
and are mostly between 18 to 45 years of age, are the main victims of RTAs
(Mashreky et al., 2010; Khare et al., 2012; Lin et al., 2013; Rubayat & Sultana,
2013; Zhang et al., 2013; Kamruzzaman et al., 2014; Kyu et al., 2016; Raina et al.,
2016; Baset et al., 2017; Shrestha et al., 2017; Ahmad et al., 2018; Goswami et al.,
2018; Abegaz & Gebremedhin, 2019).

In line with this global trend, RTAs are also a major problem in Bangladesh.
In fact, RT As have become more common in Bangladesh than in other LMICs in
South Asia. The country’s lack of adequate resources to help deal with RTAs
leads to massive amounts of social and economic losses in terms of fatalities and
property damage. RT'As are one of the main causes of these losses (Ahsan et al.,
2011; Banik et al., 2011). Despite the growing burden caused by RTAs in Bang-
ladesh, road safety remains a neglected issue, and relatively little knowledge ex-
ists on the factors contributing to the high number of RTAs. A report published
by The Daily Star monthly forum in 2012 stated that, on average, 60 to 150
deaths per 10,000 motor vehicles occurred per year in Bangladesh, and the ma-
jority of the fatalities occurred due to drivers and public unawareness (Ahsan,
2012), which had the highest fatality rates compared to other developing coun-
tries, such as India (25.3), Sri Lanka (16), Malaysia (5.5), Cambodia (7), and Lao
People’s Democratic Republic (8) (Anjuman et al., 2007; Kamruzzaman et al.,
2014).

Research Motivation

According to a report by the Bangladesh University of Engineering and Tech-
nology (BUET), nearly 12,000 people died and 35,000 others were injured due to
road accidents in Bangladesh in 2012 (Labib et al., 2019). The most recent report
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published by the World Health Organization (2018a) estimated that in 2016,
24,954 people were killed by RT As in Bangladesh. Mortality and morbidity rates
of RTAs were significantly higher for males, pedestrians, and vehicle passengers
(Baset et al., 2017; Ahmad et al., 2018; Goswami et al., 2018; Martin et al., 2018).
Therefore, to prevent RTAs and improve the safety of roads, the Government of
Bangladesh, as well as private institutions, civil societies, communities, and other
non-government organizations, have taken several initiatives over the last dec-
ade (Mahmud et al., 2013). The most common measures are road construction
and maintenance, safety improvement of existing roads, road-safety user guide-
lines, an increase of police agents on roads, traffic legislation to decrease unli-
censed transport, and increased traffic signs on the roads (Mahmud et al., 2011;
Mahmud et al.,, 2013; Ahmed et al., 2014; King, 2018). Despite all these initiatives
taken by the government and non-government organizations, the rate of RTAs
did not decrease significantly in Bangladesh. Therefore, it can be assumed that
the RTA problem will remain severe in the future if public awareness of RTAs is
not improved in Bangladesh.

Many studies have explored the types, causes, and consequences of RTAs in
Bangladesh (Anjuman et al., 2007; Jabbar et al., 2009; Banik et al., 2011; Rubayat
& Sultana, 2013; Kamruzzaman et al., 2014; Baset et al., 2017). However, few
studies have been conducted on the public awareness of RTAs and people’s
knowledge of traffic rules, mainly due to data limitations (Baset et al., 2017). To
the best of our knowledge, only one study, conducted by Islam et al. (2018), fo-
cused on identifying the fundamental determinants that were associated with the
knowledge of traffic rules in Bangladesh. However, yet no empirical study is
conducted on how people’s awareness level can enhance regarding RTAs in
Bangladesh. Hence, the current research particularly takes deep contemplation
on what are the factors that enhance the awareness level of an individual re-
garding RTAs. We believe that the finding will make a significant impact on the
reduction of RTAs. Furthermore, it is also worthwhile to note that our study is
quite different from that of Islam et al. (2018) since we focus our analysis simul-
taneously on two interrelated aspects, namely (i) the awareness level of the vic-
tims of RT'As, and (ii) victims” knowledge level of traffic rules. There is no doubt
that a reduction in road accidents does not solely depend on people knowing
traffic rules but also on their awareness level. Therefore, it is necessary to focus
on both aspects.

This study explores the relationship between unobserved factors regarding the
awareness of RTAs and the knowledge of traffic rules by using a bivariate probit
model. One crucial factor, the victim’s previous experience with RTAs, is con-
sidered in our case, whereas it was ignored in the model by Islam et al. (2018).
Since it is still unclear what factors drive public awareness of RTAs and increase
public knowledge of traffic rules, this study assesses the effect of social, demo-
graphic, economic, and other determinants of public awareness of RTAs and

knowledge of traffic rules. Our findings would be useful for policymakers and
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aid in developing effective policies to reduce the rate of RT As in Bangladesh.

The remainder of this paper is organized as follows. Section 2 is the literature
review, followed by the conceptual framework of this study in Section 3. Sections
4 and 5 describe the data and the methodological assumptions adopted in the
analysis, with a brief description of the main determinants. Section 6 discusses
the results. Finally, section 7 concludes the study with the policy implications

and limitations of the paper.

2. Literature Review

Sociodemographic and economic empowerment-related training increases peo-
ple’s skills and awareness of various socio-economic aspects of life (Hilton et al.,
2016; Mahmud et al., 2017; Kabir et al., 2018). Therefore, it also creates oppor-
tunities to increase the understanding of RTAs issues and the knowledge of traf-
fic rules (Banik et al., 2011; Khare et al., 2012; Nadesan-Reddy & Knight, 2013;
Abegaz et al., 2014; Touahmia, 2018). According to Zimmerman et al. (2015)
and others accessing road traffic training is a pressing need for people willing to
increase their knowledge and awareness about road traffic rules and accidents
(Chang & Yeh, 2007; Chen, 2009; Ali & Tayfour, 2012; Anarkooli et al., 2017;
Shrestha et al., 2017; Potoglou et al., 2018). However, a literature review con-
ducted by Lin and Kraus (2009) showed that drivers who receive training have
no significant reduction in the risk of motorcycle crashes. They argued that age,
gender, location of licensing, and other factors of a person also can significantly
impact on RTAs even though that individual receives training. Furthermore,
they also claimed that individuals who received training may have more confi-
dence in their operating skills and drive with more risk-taking behaviors.
Therefore, further research is required to understand how the training factor
correlated with people’s awareness level and how its impact on RTAs.

Education is an essential factor in knowledge acquisition. It is closely related
to the living standard of a person and also acts as a catalyst for enhancing their
analytical skills (Anderson et al., 2009; Mahmud et al., 2014; Hilton et al., 2016;
Mahmud et al., 2017). In the context of RTAs, education facilitates the under-
standing of road traffic rules formally (Pebalo et al., 2012; Kumar & Srinivasan,
2013; Lin et al., 2013; Staton et al., 2016; Najaf et al., 2017; Shrestha et al., 2017).
Similarly, gender also remains one of the main determinants of awareness about
road accidents. In most cases, males are killed or injured in road accidents at a
higher percentage compared to females (Tulu et al., 2017; Martin et al., 2018;
Abegaz & Gebremedhin, 2019; Balasubramanian & Sivasankaran, 2021). How-
ever, the influence of gender is still unclear. For example, Diaz (2002), Latre-
mouille et al. (2004), Rosenbloom (2009), and Abegaz and Gebremedhin (2019)
demonstrated that females were more careful than males while crossing the road.
In contrast, Latremouille et al. (2004) and Rosenbloom et al. (2004) found that
women were less concerned than men while crossing a busy and dangerous road.

In Bangladesh, it is generally believed that women are less aware of road traffic
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rules and accidents than men because they do not travel frequently. Likewise,
previous RTAs experience enhances people’s awareness of traffic accidents and
encourages them to learn more about traffic rules (Watts & Quimby, 1979;
Horswill & McKenna, 2004).

Apart from the factors mentioned above, other important demographic and
socio-economic factors, such as age, marital status, income, occupation, resi-
dence, and access to media also influence the awareness and knowledge of road
traffic rules and accidents. All these factors help people acquire knowledge, build
awareness, and create opportunities to develop different skills. Age is an essential
factor related to the decision-making capacity and experience of a person. Un-
doubtedly, age significantly impacts the awareness of RTAs (Pebalo et al., 2012;
Singh et al., 2016; Abegaz & Gebremedhin, 2019). When an individual is rela-
tively very young or very old, that person has the highest risk of falling into the
RTAs “trap” (Tay, 2008; Wei, 2010; Dandona et al., 2011; Eustace & Wei, 2010;
Chiou et al., 2013; Shrestha et al., 2017). The main reason for this segment of
people being victims is reckless driving, overspeeding, unawareness of road traf-
fic rules, physical changes, and poor driving ability at night (Abegaz & Gebre-
medhin, 2019; Ahmad et al., 2018; Arafa et al., 2019; Tsala et al., 2021). A mar-
ried person is more concerned about traffic rules and accidents than an unmar-
ried person (Pebalo et al.,, 2012). This is because married people drive more
carefully than unmarried persons, as they generally have more at stake regarding
their family and are more aware of the harmful consequences of reckless driving
(Ipingbemi, 2008; Akalanka et al., 2012).

People’s occupations and places of residence are also important factors to
consider (Chen et al., 2016; Raina et al., 2016; Singh et al., 2016; Abegaz & Ge-
bremedhin, 2019). In Bangladesh, formal or high-skilled workers (profes-
sional/official jobs and businesses that require good skills or formal education)
comparatively have a higher level of road safety knowledge and know more
about rules and regulations than informal or low-skilled workers (farmers, la-
borers, and other jobholders who are less educated and do not have any particu-
lar skill) because the majority of them are illiterate and have inadequate training
regarding RTAs. Researchers observed that, due to a lack of awareness and in-
formation accessibility, as well as infrequent travel to other locations, farmers or
workers living in rural areas are less concerned about road traffic rules and acci-
dents than people living and working in urban areas (Zajac & Ivan, 2003; Iping-
bemi, 2008; Mahmud et al., 2009).

Income is considered an essential factor in gaining more knowledge about
traffic rules and road accidents (Anwaar et al., 2012; Abegaz & Gebremedhin,
2019). People with lower economic status are more likely to be victims of road
accidents than others (Jeepura & Pirasath, 2012; Yongchaitrakul et al., 2012). A
person with an adequate income can spend much more on driving safer vehicles
and having access to information related to traffic rules and regulations, as

compared to a person with a low income. Media can also play a pivotal role in
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building social and economic awareness of RTAs (Kabir et al. 2018). Some re-
searchers reported that having access to media increased the likelihood of people
acquiring knowledge about traffic rules and also helped them gain access to daily
information about road accidents (Whittam et al., 2006; Iipinge & Owusu-Afriyie,
2014; Bonnet et al., 2018). As a result, people with access to media can become

quickly and adequately aware of issues related to road accidents.

3. Conceptual Framework

So far, we have found that previous studies have been conducted to examine the
main factors affecting RT'As. However, no individual research or empirical evi-
dence so far exists on “what are the key social, demographic, economic and
other factors that impact people awareness level regarding RTAs?” and “how
these factors can be developed for individuals to drop RTAs?”. Therefore, to add
original empirical evidence regarding some of the issues discussed in the litera-
ture review, this study hypothesizes that the victims’ awareness of RTAs and
knowledge of traffic rules are significantly affected by their social, demographic,
and economic characteristics together with other related factors. Such factors in-
clude age, gender, marital status, level of income, educational qualification, pre-
vious road accident experience, former training of traffic rules, occupation, resi-
dence, and media access.

Age is correlated with the experience of a person which can also influence the
social behavior and economic decision-making capacity of a person (Mahmud &
Hilton, 2020). Therefore, it can be logically hypothesized that an aged person
having more experience would be more aware of the RTA than a younger and
inexperienced group of people. Training and education are two important fac-
tors that help a person in acquiring knowledge, raising awareness on social as-
pects, and enhancing skills (Hilton et al., 2016; Mahmud et al., 2017; Kabir et al,
2018; Mahmud & Hilton, 2020). Unwontedly, a trained and educated person
would be in a more advantageous position as compared to an untrained and less
educated person in acquiring knowledge about the traffic rules and regulations
and following these traffic rules. Undoubtedly, income is one of the most im-
portant economic factors that can influence both the social and economic be-
havior of a person. A person having better income would be more capable of
taking several safety measures (e.g., using a life jacket; driving/travel manuals,
better transport, etc.) during traveling and also acquiring knowledge about the
RTA than a person with little income. The stylized fact is that mass media can
play a pivotal role in building social awareness among the people (Kabir et al.,
2018). A person who has better access to the information published on mass
media (e.g., newspaper, television, etc.) will be more aware of the RTA than a
person having no or little access to the information provided by the mass media.
Finally, that if any member of a family becomes the victim of the road accident,
it is more likely that the victim or other members of that victim’s family would

be more aware about the RTA as compared to a family which never had an ex-
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Education

Training

Media

Former road accident experience

perience of a road accident. We refer to the conceptual framework shown in
Figure 1, where we assume that:

H,: Social, demographic, and economic factors influence the victims’ aware-
ness of road accidents and knowledge of traffic rules.

H,: General education, media exposure, and specific traffic rules training in-
crease victims’ awareness of road accidents and knowledge of traffic rules.

H,: Victims’ previous experience of RTAs increases their awareness of RTAs

and knowledge of traffic rules.

4. Data Collection and Methodology

The present study uses primary data collected by Islam et al. (2018) between Jan
and Feb 2017 on victims who were admitted after road accidents in the Ortho-
paedics, Neurosurgery, and general wards of Khulna Medical College Hospital,
Satkhira Sadar Hospital, and several private clinics from the Khulna and Sat-
khira districts. Data were collected using a questionnaire with face-to-face inter-
views from the 200 respondents who were admitted to the hospitals. The ques-
tionnaire is structured in five sections: victims’ social, demographic and eco-
nomic profiles, injury information, data related to treatment and cost, the effect
on family, and information related to knowledge and awareness of RTAs'. All
the respondents were informed and ensured that the data collected would be
used only for research purposes. The sample included only respondents with a
recent RTA in Khulna Division (Islam et al., 2018).

In Bangladesh, the Police department is the key and only official source of

Education &training

Awareness of road accident

Age

Gender

Marital status

Residence

Occupation

Income

—
—

v

Know road traffic rules

Social, demographic

and economic factors

Figure 1. The conceptual framework of increasing victims’ Awareness of RT As and Knowledge of traffic rules.

!Questionnaire link:
https://f1000researchdata.s3.amazonaws.com/supplementary/15330/888bbad7-4ce4-4da8-922c-c4d3
8b419638.pdf.

DOI: 10.4236/tel.2021.116079

1253 Theoretical Economics Letters


https://doi.org/10.4236/tel.2021.116079
https://f1000researchdata.s3.amazonaws.com/supplementary/15330/888bbad7-4ce4-4da8-922c-c4d38b419638.pdf
https://f1000researchdata.s3.amazonaws.com/supplementary/15330/888bbad7-4ce4-4da8-922c-c4d38b419638.pdf

S. Hossain et al.

road accident data, as this department formally records and archives all the
documents on the road accidents (Ishtiaque & Ahmed, 2013; Ahmed et al.,
2014). However, it is worth to be mentioned that the Police recorded only acci-
dents that have been reported in the police station and, in the majority of cases,
the information remains incomplete regarding victims and accidents character-
istics (Baset et al., 2017). As such, the database suffers from a lack of necessary
information. Therefore, without complete data, it is not possible to develop ef-
fective road safety interventions, because this problem created a bias in the re-
sults. However, the sample of 200 respondents used in this study, despite its lim-
ited size, represents an improved source of high-quality and complete data on
the factors related to RTAs in Bangladesh, which helps to provide more reliable
results for policymakers. Similar kinds of data sets have also been used in other
studies conducted in the Maldives, Nepal, and Yemen for their research analysis
(Waseela & Laosee, 2015; Shrestha et al., 2017; Alfalahi et al., 2018). In this
study, we used a probit model to assess the victim’s overall knowledge of traffic
rules and awareness levels of road accidents. Both binary logistic regression and
probit models are widely accepted and commonly adopted when the dependent
variable is dichotomous (Ai & Norton, 2003; Hoetker, 2007). The model is de-
veloped and estimated by two separate, independent probit models to empiri-
cally investigate what social, demographic, and economic factors drive the victim
to be aware of RTAs and increase their knowledge about traffic rules. Further-
more, as a robustness check, we also used a bivariate probit model. The first de-
pendent variable (y;) is a dummy variable that is coded as “one” if the victims
are aware of RTAs and “zero” otherwise. The second dependent variable () is a
dummy variable that is coded as “one” if the victims know about traffic rules and

“zero” otherwise. The probit models can be written as:
Y, = B Xi té (1)
Y, =BX +¢ )

where the vector of independent variables X includes: Age = Age of the victims
(Logarithm of years). Gender = Gender of the victims (Dummy: male = 1, fe-
male = 0). Marital status = Marital status of the victims (Dummy: Married = 1,
otherwise 0). Urban residence = Residence of the victims (Dummy: urban = 1,
otherwise 0). Degree = Educational qualification of the victim’s (Dummy: De-
gree = 1, i.e., College degree or years of schooling is more than 12, otherwise 0).
Higher skilled job = If the victim has high quality or regular job (profes-
sion/formal/official job that requires good skills or formal education) (Dummy:
yes = 1, otherwise 0). Lower skilled job = If the victim has low quality or irregu-
lar job (farmers, laborers, and other jobs that do not require education or par-
ticular skills) (Dummy: yes = 1, otherwise = 0). Income = monthly income of the
victim’s family (logarithm of income in Taka, the currency of Bangladesh). Pre-
vious experiences of RTAs = Previous road accident experiences of the victim

(Number). Previous training experience = Whether the victim has experience in
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RTA-related training (dummy: yes = 1, otherwise 0). Media exposure = Whether
the victim has access to media (dummy: yes = 1, otherwise 0). S = indicates the

vector of coefficients to be estimated, and €= the equation’s error term.

5. Social, Demographic and Economic Status
of the Respondents

Descriptive statistics of the sample are shown in Table 1, which lists the vari-
ables used in the model to estimate the victim’s awareness of RTAs and knowl-
edge of traffic rules. The table shows the mean, standard deviation, minimum,
and maximum of the variables from a total of 200 observations.

Out of the 200 respondents, 128 (64%) claimed that they were aware of road
accidents and 116 (58%) knew traffic rules. Respondents aged 15 - 44 years were
the group most affected by RTAs, representing 65% of the total number of re-
spondents, and among the remaining victims, 7% were 0 - 14 years old and 28%
were over 44 years old. The average age of the victims was 35. The majority of
victims were male (87%), predominantly in the working-age, and 64% of victims
were married. Generally, middle-aged people are more mobile than younger and
aged people for their job and business activates. As a result, they are more likely
to be victims of road accidents. In the majority of cases, married persons (espe-
cially male individuals) have to work more than other members in Bangladesh
and are responsible for almost all economic and social activities (Uddin et al.,
2017). As a result, these individuals may face family problems, including external
challenges (quarreling with other family members, dealing with financial prob-

lems, and bearing social stress), which can increase their emotional stress and

Table 1. Descriptive statistics.

Variable Obs Mean Std. Dev. Min Max
Awareness of RTAs 200 0.64 0.48 0.00 1.00
Knowledge of traffic rules 200 0.58 0.49 0.00 1.00
Age 200 3.44 0.49 1.95 4.25
Income 200 9.81 0.67 8.01 11.70
Previous experiences of RTAs 200 0.535 0.86 0.00 3.00
Gender 200 0.87 0.34 0.00 1.00
Previous training experience 200 0.665 0.47 0.00 1.00
Lower skilled job 200 0.32 0.48 0.00 1.00
Higher skilled job 200 0.47 0.50 0.00 1.00
Media exposure 200 0.385 0.49 0.00 1.00
Marital status 200 0.64 0.48 0.00 1.00
Degree 200 0.505 0.50 0.00 1.00
Urban residence 200 0.33 0.47 0.00 1.00
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lead to a lack of attention while driving, crossing, or walking on the street.
Among all respondents, approximately 53.5% had at least one road traffic injury
in the past. The highest proportion of accidents occurred among people living in
rural areas. The respondents were most commonly high-skilled job holders or
businessmen (47%), followed by farmers and lower-level workers (32%), and the
remaining 21% were unemployed. More than half (50.5%) of the victims had a
degree. Finally, among the victims, 66.5% had previous training experiences re-

garding road traffic rules and regulations, and 38.5% had access to media.

6. Result of the Probit Regression Analysis

Two separate probit models were estimated to identify the factors that were sig-
nificantly associated with the awareness of RT'As and knowledge of traffic rules.
All analyses were conducted using STATA-64. The estimated results of the pro-
bit models are presented in Table 2. These results suggest that the individual’s
awareness of RTAs shows a positive and highly significant association with gen-
der (B = 0.792, p < 0.05), previous training experience (B = 0.933, p < 0.01), ac-
cess to media (B = 1.004, p < 0.01), previous road accident experiences (B = 0.425,
p<0.01), and having a degree (p = 0.826, p < 0.01). The estimated marginal effects

Table 2. Results from maximum likelihood estimation of Probit models.

Dependent variables Awareness of RTAs  Knowledge of traffic rules
Explanatory Variable Coefficient Coefficient
Age —0.401 [0.314] —0.566 [0.357]
Income —0.279 [0.205] —0.304 [0.231]

Previous experiences of RTAs
Male
Previous training experience
Lower skilled job
Higher skilled job
Media exposure
Marital status
Degree
Urban residence
_cons
Model parameters
LR chi2 (11)
Prob > chi2
Pseudo R2

0.425 [0.148]+*
0.792 [0.348]*
0.933 [0.230]***
0.476 [0.415]
—0.098 [0.353]
1.004 [.0243]%*
0.215 [0.316]
0.826 [0.304]**
—0.002 [0.232]
1.966 [2.027]

64.88
0.000

0.248

0.286 [0.145]*
0.549 [0.466]
0.851 [0.284]***
0.407 [0.463]
1.087 [0.431]**
2.241 [0.353]**
~0.049 [0.403]
0.596 [0.324]*
0.486 [0.275]*
2.282 [2.282]

124.07
0.000

0.456

Note: * = significant at the 10 percent level; ** = significant at the 5 per cent level; *** =

significant at the 1 per cent level.
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in Table 3 show that a male individual is 21.9% more likely to be aware of RTAs
than females. Similarly, individuals who have training experience and access to
media and higher education are 25.9%, 27.9%, and 22.9%, respectively more
likely to be aware of RTAs than those with no training experience, no access to
media, and no higher education. Furthermore, for each additional experience of
a previous road accident, individual respondents are 11.8% more likely to be
aware of the risk of RTAs than those who have no previous experience of a road
accident.

Turning to the remaining control and other variables, low-skilled or irregular
job holders ( = 0.476, p > 0.10) and marital status (B = 0.215, p > 0.10) exhibit a
positive but insignificant association with the awareness of RTAs. Age (p =
—0.401, p> 0.10), income (p = -0.279, p > 0.10), high-skilled or regular jobs (p =
—0.098, p > 0.10), and living in the city (B = —0.002, p > 0.10) show a negative
and insignificant association with awareness of RTAs. The results and the mar-
ginal effects of victims awareness of RT As in this study are consistent with pre-
dicting H, and H,. However, this result is partially confirmed for A,. Only gen-
der remains consistent with /|, and remaining variables such as low-skilled or
irregular job holders, marital status, age, income, high-skill or regular job, and
living in the city reject H,. The results for knowledge of traffic rules are slightly
different from those of the first model. Among the same independent variables
used in the previous regression, the increase in victim’s knowledge of traffic
rules also shows a positive and significant association with having a previous
training experience (p = 0.851, p < 0.01), access to media (p = 2.241, p < 0.01),
previous road accident experiences (p = 0.286, p < 0.05), and having a degree (

Table 3. Marginal effect results of Awareness of RTAs and Knowledge of traffic rules.

Awareness of RTAs  Knowledge of traffic rules

Expl iabl
xplanatory Variable dy/dx dy/dx
Age —0.111 [0.086] —0.116 [0.071]
Income ~0.078 [0.056] —0.062 [0.046]

Previous experiences of RTAs
Male

Previous training experience
Lower skilled job
Higher skilled job

Media exposure
Marital status
Degree

Urban residence

0.118 [0.038]***
0.219 [0.093]*
0.259 [0.055]***
0.132 [0.114]
—0.027 [0.097]
0.279 [0.059]***
0.059 [0.087]
0.229 [0.080]***
—0.001 [0.064]

0.059 [0.028]**
0.112 [0.094]
0.174 [0.053]**
0.083 [0.094]
0.222 [0.083]***
0.459 [0.044]+**
~0.010 [0.082]
0.122 [0.064]*
0.099 [0.054]*

Note: * = significant at the 10 percent level; ** = significant at the 5 per cent level; *** =

significant at the 1 per cent level.
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= 0.596, p < 0.10), with the exception of gender. Highly skilled workers (f =
1.087, p < 0.05) and persons who live in cities ( = 0.486, p < 0.10) also have a
positive and significant correlation. Gender (f = 0.549, p > 0.10) and low-skilled
workers (f = 0.407, p > 0.10) have a positive but insignificant correlation with
the victim’s knowledge of traffic rules. Regarding age (B = —0.566, p > 0.10), in-
come (p = —0.304, p> 0.10), and marital status (p = —0.049, p > 0.10), the results
show a negative and insignificant association with the knowledge of traffic rules
of the victims. The estimated marginal effects in Table 3 show that male re-
spondents are 11.2% more likely to have knowledge of traffic rules than females.
Finally, individuals who have training experience, access to media, a degree,
high-skill jobs, and live in the city are 17.4%, 45.9%, 12.2%, 22.2%, and 9.9% re-
spectively more likely to have knowledge of traffic rules than those respondents
who have, respectively, no training experience, no access to media, have no de-
gree, have low-skilled jobs, and live in rural areas. Consequently, for each addi-
tional experience of a previous road accident, individuals are 5.9% more likely to
know traffic rules.

The results and the marginal effects of knowledge of traffic rules in this study
are also consistent with predictions H, and H,, while for H, the result is partially
confirmed. Only high-skilled workers and persons who live in the city remain
consistent with A, and remaining variables such as gender, marital status, age,
income, and low-skilled or irregular job holders reject H,. Taking into consid-
eration the marginal effects of the variables, we noticed that victims with a degree,
previous specific training on road traffic systems, and access to media have a
comparatively higher chance of awareness of RT As and knowledge of traffic rules.

In general, both models fit the data quite well, with an acceptable Pseudo
R-square statistic of 0.248 (with an average chi-squared of 64.88 at the 0.001 sig-
nificance level) and 0.456 (with an average chi-squared of 124.07 at the 0.001
significance level), with an overall accuracy of 78.5% and 80%, respectively.
Furthermore, we checked for possible high correlation problems among the

variables, and in both models, there were no multicollinearity problems.

6.1. Robustness Checks

For the robustness check, we use a bivariate probit regression. This model can be

generalized as:

Vi =Xf +e 3)
y; =X0, +&, 4)
The model specifies the outcome as:
1ify >0
=9, (5)
0ify <0
1ify,>0
Yo =1 .l (6)
0ify,<0
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where y, and y, represent the two dependent variables, X, and X, are
the same set of independent variables used in the previous section, and &, and
g, are the error terms in the model. The model is completed by assuming that
the latent errors & and &, have a bivariate standard normal joint distribu-
tion with correlation p. The bivariate probit model is a joint model for two bi-
nary outcomes when the two dependent variables are highly correlated. Table 4
reports the bivariate probit regression results, which show that the victim’s
awareness of RTAs and the victim’s knowledge of traffic rules are relatively con-
sistent with our Probit results. Finally, the ancillary parameter rho measures the
correlation of the residuals from the two models. As it turns out, the two equa-
tions are strongly associated, having rho = 0.89, which is significant (chi2 (1) =
35.03 Prob > chi2 = 0.0000) and indicates that the bivariate probit model has a

significant correlation coefficient between the bivariate outcomes.

6.2. Marginal Effects for the Bivariate Probit Model

The estimated marginal effects from the bivariate probit model are shown in
Table 5. pmargl and pmarg2 are the average marginal probabilities for aware-
ness of RTAs and knowledge of traffic rules. The conditional marginal probabili-
ties are pcond1, which represents the marginal probability of awareness of RTAs,

Table 4. Results from maximum likelihood estimation of bivariate Probit models.

Dependent variables Awareness of RTAs Knowledge of traffic rules

Explanatory Variable Coefficient Coefficient
Age —0.439 [0.314] —0.626 [0.360]*
Income ~0.289 [0.198] -0.324 [0.216

Previous experiences of RTAs
Gender
Previous training experience
Lower skilled job
Higher skilled job
Media exposure
Marital status
Degree
Urban residence

_cons

athrho = 1.417%*

LR test of rho = 0: chi2 (1) = 35.03

0.485 [0.155]+*
0.832 [0.347]*
0.951 [0.232]***
0.416 [0.405]
—0.193 [0.355]
0.989 [0.239]***
0.293 [0.319]
0.911 [0.302]***
~0.016 [0.229]

2.101 [1.966]

0.288 [0.139]**
0.355 [0.483]
0.689 [0.269]**
0.419 [0.459]
1.061 [0.412]**
2.184 [0.320]**
0.1686 [0.392]
0.634 [0.319]*
0.563 [0.259]**

2.780 [2.25]

rho = 0.889

Prob > chi2 = 0.00

Note: * = significant at the 10 percent level; ** = significant at the 5 per cent level; *** =

significant at the 1 per cent level.
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Table 5. Marginal effects for the average and conditional probabilities of Awareness of
RTAs and Knowledge of traffic rules.

Age
Income

Previous RTAs
experiences

Male

Previous training
experience

Lower skilled job
Higher skilled job
Media exposure
Marital status
Degree

Urban residence

Pmargl
-0.159 [0.11]

~0.105 [0.07]
0.175 [0.06]**
0.301 [0.13]**
0.344 [0.07]***

0.150 [0.15]
~0.069 [0.13]
0.358 [0.09]**
0.106 [0.12]
0.329 [0.11]%*

—0.005 [0.08]

Pmarg2
-0.225 [0.13]*

~0.117 [0.08]
0.104 [0.05]**
0.128 [0.18]
0.248 [0.10]**

0.151 [0.17]
0.381 [0.15]**
0.785 [0.10]%*

0.061 [0.14]
0.228 [0.12]**

0.202 [0.10]**

Pcondl
~0.010 [0.09]

—0.023 [0.06]

0.089 [0.04]**

0.179 [0.12]

0.150 [0.08]**

0.041 [0.11]
—0.263 [0.11]*
~0.128 [0.10]
0.055 [0.09]
0.149 [0.08]*

—0.113 [0.06]*

Pcond2
~0.095 [0.09]

—0.038 [0.05]

—0.009 [0.04]

—0.054 [0.13]

0.018 [0.08]

0.041 [0.11]
0.337 [0.12]%*
0.435 [0.11]%%*

~0.007 [0.10]

0.010 [0.08]

0.163 [0.08]**

Note: * = significant at the 10 percent level; ** = significant at the 5 per cent level; *** =
significant at the 1 per cent level.

giving the condition that individuals know traffic rules, and pcond2, which
represents the marginal probability of knowledge of traffic rules, giving the con-
dition that an individual is aware of RTAs.

According to the average marginal probabilities, a male is 30.1% more likely
to be aware of RT'As than females. Individuals with previous training experience,
individuals with access to media, and individuals with higher education were
34.4%, 35.8%, and 32.9%, respectively, more likely to be aware of RT'As than in-
dividuals with no training experience, no access to media, and higher education.
For each additional experience of a previous road accident, individuals are 17.5%
more likely to be aware of RTAs. The average marginal effect of knowledge of
traffic rules is slightly different from the average marginal effect of awareness of
RTAs. Individuals with training experience, access to media, higher education,
high-skilled jobs, and residence in urban areas are 24.8%, 78.5%, 22.8%, 38.1%,
and 20.2%, respectively, are more likely to have knowledge of traffic rules than
individuals with no training experience, no access to media, no higher educa-
tion, low-skilled jobs, and residence in a rural area. For each additional experi-
ence of a previous road accident, an individual is 10.4% more likely to know
traffic rules. Therefore, the average marginal effects from the bivariate probit
model and standard probit models show robust similarities.

On the other hand, the marginal effect for conditional probabilities shows
quite different and interesting results. The results from pcondl confirm that

previous experiences of RTAs, previous training experience, and higher educa-
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tion increase the awareness of RTAs when the knowledge of traffic rules is al-
ready present. High-skilled jobs and residences in urban areas decrease aware-
ness of RTAs when knowledge of traffic rules is already present. Media exposure
and being a male have large marginal effects (pmargl) on the individual’s
awareness level for RTAs. However, when considering the conditional probabil-
ity (pcondl), these marginal effects become non-significant when the knowledge
of traffic rules is already present. The results from pcond2 show that previous
experiences of RTAs, previous training experience, higher education, and being
a male no longer significantly affect or increase traffic rules knowledge when in-
dividuals’ awareness of RTAs is already present. High-skilled jobs, residence in
urban areas, and access to media increase the knowledge of traffic rules even

when individuals are already aware of the RTAs.

6.3. Discussion

The connections between social, demographic, and economic factors and RTAs
have been the subject of a great deal of attention in recent years (Kayani et al.,
2011; Kumar & Srinivasan, 2013; Osayomi, 2013; Wiebe et al., 2016; Ahmad et
al., 2018; Abegaz & Gebremedhin, 2019). RTA exposure was significantly associ-
ated with economically productive and young-aged people (Martin et al., 2018).
Previous studies have emphasized that this segment of the population tends to
be more aggressive, with a higher tendency to violate traffic regulations while
driving or riding and, therefore, to experience RTAs (Ipingbemi, 2008; Pebalo et
al., 2012). In this study, we find that the most productive age groups most af-
fected by RTAs are also those who are most active in the job market, and road
accidents caused an apparent clear loss of productivity. Similar results were also
found in prior studies conducted in Bangladesh and other developing countries
such as Ghana, Egypt, Bhutan, Afghanistan, Zambia, Nepal, Tanzania, Kenya,
Nigeria, Malaysia, Yemen, Pakistan, and more (Grimm & Treibich, 2010;
Mashreky et al., 2010; Karim et al., 2011; Bachani et al., 2012; Coleman, 2014;
Biemba et al., 2015; Zimmerman et al., 2015; Adhikari, 2016; Huang et al., 2016;
Karkee & Lee, 2016; Saeed et al., 2016; Fouda et al., 2017; Alfalahi et al., 2018;
Goswami et al., 2018; Wangdi et al., 2018).

In Bangladesh, inequality between males and females is extremely high in so-
cial and economic terms (Baset et al., 2017; Mahmud et al., 2019). The findings
in this study highlighted that males are more conscious about RTAs than fe-
males. One of the main reasons is that females are usually in more subordinated
social position than males because of society’s patriarchal norms (Mahmud et
al., 2019). In particular, rural women still have a lack of mobility, and their eco-
nomic activities are often confined to household chores, while men have broader
roles (Mahmud et al., 2014; Baset et al., 2017; Mahmud et al., 2019), and in most
cases, men have the authority to take care of their family. For this reason, males
travel more frequently than females and get more aware about RT As. This result

is consistent with the first hypothesis. Similar findings are also highlighted by
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Kumar and Srinivasan (2013), Tulu et al. (2017), and Abegaz and Gebremedhin
(2019), who showed that men in Nepal and Ethiopia had more travel on the road
because of their higher participation in work, business, or studies, while women
were often restrained to their houses and were responsible for taking care of
household chores.

As mentioned earlier, the impact of formal education on various aspects of
people’s daily lives can never be ignored (Mahmud et al., 2014; Hilton et al,,
2016; Mahmud et al., 2017; Kabir et al., 2018). This study’s empirical results are
consistent with the second hypothesis. The results demonstrate that higher edu-
cation had a positive link with the increase in knowledge of traffic rules and
awareness of RTAs, which are critical factors for reducing RTAs. This result is
also consistent with previous studies in the context of both developed and de-
veloping countries (Sharma, 2008; Mashreky et al., 2010; Akalanka et al., 2012;
Jeepura & Pirasath, 2012; Yongchaitrakul et al., 2012; Seid et al., 2015; Degais et
al., 2018).

Previous training on traffic rules and the availability of media access also in-
creases the chance of reducing RTAs by increasing awareness and knowledge of
traffic rules (Abegaz et al., 2014). Undoubtedly, a trained person is more aware
of risks and takes more judicious decisions (Hilton et al., 2016). Training helps
novice drivers decrease their risk-taking attitude while driving as well as in-
creases their understanding of the risks of dangerous behavior (McKenna et al.,
2006; Nadesan-Reddy & Knight, 2013). Similarly, media (radio, television,
newspaper, internet services, etc.) encourages individuals to know about road
traffic systems’ rules and regulations and raises awareness about road accidents
(Blantari et al., 2005; Salvarani et al., 2009). The present study also highlights
this finding by showing that training experience and media access have a robust
association with the awareness of road accidents and knowledge of traffic rules,
consistent with the second hypothesis. A similar finding was also reported in a
study on traffic accident prevention programs conducted in Brazil (Salvarani et
al., 2009).

People’s place of residence and employment status can also affect their level of
awareness and knowledge of traffic rules. Raina et al. (2016) indicated that rural
people were behind urban people in RTA knowledge. Consequently, it was re-
ported that in Ethiopia and some other developing countries, more than
two-thirds of all traffic accidents involved rural residents who were unskilled
and unemployed or involved in informal economic activities (Zwerling et al.,
2005; Jeepura & Pirasath, 2012; Kumar & Srinivasan, 2013; Shrestha et al., 2017;
Abegaz & Gebremedhin, 2019). The current study finds that people living in ur-
ban areas and people with a highly skilled job or business have a higher chance
of knowing about traffic rules and regulations compared to people who live in
villages or are unemployed. This result also confirms the hypothesis proposed in
this study.

Moreover, involvement in a past road accident makes people more concerned
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about taking extra care of themselves during their travel. The current study
shows that previous experience of road accidents has a positive association with
a person’s level of awareness of RT As and knowledge of traffic rules, which con-
firms the third hypothesis. A previous study by Watts and Quimby (1979) also
had similar findings indicating that there was a strong correlation between past
accident experience and an increase in awareness level. They demonstrated that
drivers with previous road accident records had fewer accident records after-
ward.

Finally, from the empirical results, it is worthwhile to mention that a high
level of education increases the chance of a person being aware of RTAs and
having knowledge of traffic rules. Moreover, the estimated effect of access to
media and previous training programs on road traffic systems also increases the

chance of being aware of RTAs and acquiring knowledge of traffic rules.

7. Conclusion and Policy Implications

Road accident-related injuries and fatalities are exceptionally high in Bangladesh
and in other developing countries and disproportionally affect the economically
productive segment of the population. However, by improving people’s relevant
social, demographic, and economic factors, the number of road accidents can be
reduced. This paper shows that gender, road accident experience, availability of
media connections, educational qualifications, job characteristics, place of resi-
dence, and past training about road traffic rules can improve an individual’s
awareness level of traffic accidents and knowledge of traffic rules. The Govern-
ment of Bangladesh needs to increase the number of specific training courses on
road traffic rules for all citizens and to encourage the media to increase the cov-
erage of road traffic systems.

Therefore, necessary steps should be taken by policymakers to provide train-
ing to people about RTAs. It is essential to provide hands-on training, conducted
by experienced trainers, for long durations. Training manuals about RTAs should
be updated and provided to trainees at a low cost or for free. Necessary training
allowances should be given so that people are encouraged to participate in future
training programs. Essential steps should be taken to conduct mass media cam-
paigns to build awareness of the prevalence and dangers of RTAs. Government
and non-government organizations (NGOs) should provide the necessary sup-
port to produce high-quality public service announcements, documentaries,
dramas, etc. on RTAs.

Governments or policymakers should take initiatives to include introductory
courses related to road traffic systems in the education curriculum so that young
people can easily gain knowledge regarding traffic rules and be aware of RTAs.
Moreover, the government should focus on developing infrastructures that meet
international quality standards by building effective partnerships among differ-
ent stakeholders (government agencies, NGOs, and donor agencies).

The main contribution of this study is that these results provide new empirical
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evidence to support government and NGOs’ policies to reduce RTA-related in-
juries and fatalities by strengthening factors that make people be aware of RTAs
and increase their knowledge of traffic rules. Conversely, the following limita-
tions should be considered while interpreting the findings of this study. First,
this study considers only some specific public and private hospitals in Khulna
city. Second, since the sample is limited to only 200 respondents involved in
RTAs; hence, the findings may not be generalized to all road traffic victims.
Further research is required to extend the data collection to all the hospitals in
Khulna city and other cities in Bangladesh to increase the sample size and assess

the external validity of these results.
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