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Abstract: Speeding is one of the risky behaviors which results in accident involvement causing
fatalities and severe injuries. This paper aimed to identify the significant socio-economic charac-
teristics of drivers concerning their speeding behavior and crash involvement. A questionnaire
was designed consisting of driver’s demographic features, involvement in an accident, penalty on
speed violations, and statements on speeding behavior in terms of exceeding the speed limits by
10 km/h or more on roads with different speed limits of 60, 80, 100, and 120 km/h per standard
operating speeds on various road types in Pakistan. This survey was conducted in Lahore city and
a total of 551 usable samples were obtained. A latent variable of drivers’ speeding behavior was
introduced; factor loadings were estimated, and an observed variable of drivers’ crash experience
was defined as the drivers’ crash involvement. Ordered regression analysis using the probit function
was conducted on speeding behavior and crash involvement. The ordinal analysis revealed that the
drivers’ age, gender, marital status, employment, vehicle engine size, type of vehicle they drive, and
driving frequency per day are good predictors of speeding behavior. Similarly, male drivers’ age,
vehicle engine size, and type of vehicle they drive were significant predictors of their likelihood to
be involved in an accident. The young, single, and male drivers and drivers of cars with an engine
capacity above 1.5 L were more likely to speed and be involved in crashes. These findings provide a
clear understanding of a specific group of drivers who have a higher probability of speeding and
crash involvement. There is a need to focus on specific demographic factors in the formulation of
traffic safety policies and managing speedy drivers’ behaviors.

Keywords: traffic accident; speeding behavior; probit model; questionnaire survey; Lahore

1. Introduction

Road safety is very dependent upon the behaviors and attitude of the drivers’ han-
dling motorized vehicles. Most of the Road Traffic Crashes (RTCs) are the result of drivers’
inappropriate and risky behavior on roads. In recent times, the frequency and occurrence of
the RTCs have become one of the growing and worrisome concerns in Pakistan. RTCs are
increasing at an alarming rate in Pakistan and pose serious economic and social challenges
in terms of increased fatalities, severe injuries, and loss of public property. The reported
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number of accidents in the year of 2017–2018 was 11,121 [1]. According to the World Health
Organization (WHO), there are about 2.4 deaths per 100,000 people in Pakistan [2].The main
reasons for these accidents mainly include speeding, dozing off while driving, tiredness,
poor vehicle conditions, and lack of driving skills and proper training [3,4]. Speeding and
dozing account for more than half of the accidents [4]. Other researchers have also men-
tioned the main reasonss for road traffic crashes, such as careless driving, ignorant behavior
of road users, and irresponsibility of the concerned departments and law-enforcement
agencies [5]. The WHO has reported that the level of speed enforcement in Pakistan is
comparatively low as compared with other countries in Asia, which can be a major reason
for increased accident fatalities and injuries [6].

Lahore city is also facing the problems of poor traffic safety as many drivers are on
roads without a proper driving permit and training [7]. The increased urban population
with limited public transport to accommodate demand and increased private vehicle usage
has added to the traffic safety issues. Data provided by Rescue 1122 (national emergency
service) revealed that there were 350 and 178 deaths due to RTCs in the city during 2018
and 2019, respectively [8]. This decline in RTCs related accident severity can be mainly
attributed due to the strict implementation of the use of a helmet for motorcyclists in 2019 as
a part of the governments’ Accidents Prevention Program (APP) in Lahore city. According
to an estimation, around 40% of the accidents in the city are because of speeding [3,8].
Other reasons for RTCs in Lahore include careless driving and overturning. Most of the
previous research studies in Lahore city have focused on various aspects of risky driving
behaviors and drivers’ likelihood to be involved in an accident based on their attitudes,
distractions, and behavioral factors [7,9]. The specific risky behavior of drivers such as
speeding behavior needs to be explored, as speeding is a major reason for RTCs.

By looking at the fatalities, injuries, and property losses caused by RTCs in modern
society, it is very important to investigate the socio-demographic factors of the drivers
which stimulate their speeding behaviors resulting in traffic crashes. There is a need to
focus on specific characteristics of speedy drivers to improve traffic safety situations and
reduce the number of accidents and related fatalities and injuries. Despite the fact that
there are numerous studies conducted by different researchers, there are limited studies
on the speeding behavior of drivers which focus on the socio-demographic features of
the respondents, especially in the contexts of a developing country like Pakistan. This
type of research study would help in formulating traffic regulations, which are expected
to create awareness and understanding of the importance of safe driving, for controlling
speeding and risking behaviors of specific cohorts of drivers. This paper aimed to determine
the significant relationships of drivers’ socioeconomic demographics (SEDs) with their
likelihood to be involved in speeding behaviors and traffic crashes. The ordered probit
model function was used to analyze the collected data. The remainder of this research
study is organized in the following manner. Section 2 refers to relevant literature studies.
Section 3 describes the employed research and data-collection methods. Section 4 discusses
the results and modeling analysis. Based on the findings of the research study, some of
the policy implications are described in Section 5. Finally, conclusions are drawn and
summarized in Section 6.

2. Literature Review

Many factors affect drivers’ decision to speed and their likelihood of being involved
in an accident such as gender, single social status, extensive driving experience, crash expe-
rience, recreational trip purposes [10], car ownership, depression, personal attitudes [11],
age, income, profession type, and driving attributes such as experience, engine size, and
taxi ownership [12], in addition to social factors [13]. The studies evaluating the effects
of gender on speeding behavior overwhelmingly reported that men are more likely to
be involved in speeding and subsequent crashes [14,15]. They also concluded that men,
particularly in the high-income group, tend to speed as compared with others. Furthermore,
a study conducted in Sydney, Australia reported similar findings, i.e., men are more likely
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to speed compared with women [16]. In addition to gender, age has been reported to have
a significant effect on speeding behavior [17]. For instance, a study conducted in Tabuk city
of Saudi Arabia reported that young drivers of less than 30 years of age were involved in
more than 60% of the road crashes [18]. Furthermore, driver experience is also associated
with speeding and crash propensity. For example, [15] reported that experienced drivers
are more likely to speed as compared with other drivers. A study conducted in Malaysia
also reported that drivers with extensive driving experience have higher odds of being
involved in speeding [10]. On the contrary, a study targeting young drivers reported that
inexperienced drivers with poor driving skills are more likely to be involved in crashes [19].
Drivers without a driving license are more likely to speed and end up in a crash [14].
Time of the day has also been reported to affect speeding behavior [15]. Drivers tend to
speed more on weekdays and weekend nights [16]. Old vehicles [14] and trip distance and
frequency [12] are also associated with speeding behavior. In addition to the demographic
variables, the driver’s attitudes, subjective norms, behavioral control, and personality
traits are also strong predictors of their speeding behavior and crash propensity [20–27].
Evidence from Queensland, Australia also indicated a strong association between personal
attitudes and speeding propensity [11]. Apart from that, there are a number of endogenous
and exogenous causes for road crashes which are influenced by specific behaviors of the
drivers. It has been reported in the literature that mobile phone use [28], eating habits
during driving [29], and the presence of a passenger also influence the driving attitude of
the driver [30], contributing to one of the significant causes which leads to road crashes,
distraction; additionally, roadside advertisements are found as a potential source of driver
distraction and crash propensity [31]. Besides self-reported studies, simulation-based ex-
periments could also be used to identify the factors leading to speeding behaviors and
crashes [32,33].

There are significant differences in risk-perceptions of traffic violations among drivers
of different characteristics such as gender, household size, driving experience, and in-
come [34]. The age of the driver, poor driving skills, speeding, and frequency of driving are
significantly related to traffic violations and accidents [26]. The occupants of light-vehicles
at two-way roads tend to encounter more severe injuries than those travelers who are in
heavy-vehicles on one-way roads. Women tend to suffer more from serious injuries than
men [35]. Traffic violations are strongly related to truck drivers’ involvement in a traffic
crash, whereas drivers’ selfishness, mild social deviance, and safety climate indirectly
affect their crash involvement [36]. The driver’s greater experience has a positive effect on
diminishing driver crash involvement, while traffic violations, change of job, and earlier
crash experience have a negative influence and the magnitude of such effects varies across
different types of commercial vehicles [37]. The likelihood of being involved in an accident
is high for those drivers who are young or old, men, and drivers with speeding violations
and recent history of crash experience [38]. Non-usage of a restraint device and speeding
intentions are the most significant factors influencing the severity of crashes [39].

As discussed in the above-mentioned studies, numerous socio-economic factors of
drivers affect drivers’ decision to speed, their perceptions of associated risks with traffic
violations, and their likelihood of crash involvement. The influencing nature of signifi-
cant factors may be different under varying infrastructural, legal, economic, and social
constraints. The drivers of different regions possess unique driving and demographic char-
acteristics which greatly affect their risk-taking behavior. Therefore, this study attempted
to identify significant demographic and driving aspects of drivers that affect their speeding
behavior and crash involvement in Lahore, Pakistan.

3. Research Methods
3.1. Data Collection

The data were collected with the help of a self-reported questionnaire survey. The
designed questionnaire consisted of driver’s socio-economic demographics (SEDs), crash
experiences, and traffic fines received on speeding and their responses over speeding be-
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haviors. The SEDs included age, gender, marital status, income, profession type, education,
driving experience in years, possession of a driving license, vehicle engine size, type of
vehicle they drive, and their driving hours per day. All these characteristics were catego-
rized to record their responses properly. The second part of the questionnaire included
drivers’ responses about their experience of any traffic crash involvement in general and
due to over speeding. Drivers were also asked to report their speeding violations and
the penalties they have received in the last year. In the third part, drivers were asked to
report their speeding behavior on selected roads with different speed limits. The selected
roads included 60 km/h, 80 km/h, 100 km/h, and 120 km/h roads as per the standard
speed limits of different roads in Pakistan [6,40]. The roads with these speed limits were
selected to represent a mixture of urban and intercity roads as the focus was to draw a
comparison considering their behavioral outcomes. The drivers were expected to report
responses considering how often they exceed the speed limits by 10 km/h or more on above
mentioned four categories of roads. This allowance of 10 km/h was selected considering
the local practices and relevant literature studies [16,41–43]. The responses were recorded
on a five-point Likert scale, i.e., never (1), rarely (2), sometimes (3), very often (4), and
always (5). A five-point Likert scale was used seeking the reliability of the data as it offers
flexibility to the respondents in making decisions [44].

This survey was conducted at different locations in Lahore city with the help of univer-
sity students who were trained for this purpose. Purpose-based convenience and random
sampling strategies were used in the selection of the drivers. The drivers were briefed
regarding the contents of the questionnaire to assure their understating of questionnaire
items for extracting exact information, as it helped in obtaining reliable responses. The
total usable samples collected were 551. It is pertinent to mention that it was ensured
that statements included in the questionnaire were concise and well-understood by the
interviewers so that they could explain these statements to the respondents if required. For
the sake of extracting exact information, the university students were well informed about
the objectives and contents of the questionnaire survey. The survey locations were selected
based on assumptions of where it would be easy to interview the drivers. The detailed
process and the flow chart of this research study is shown in Figure 1.

Figure 1. Flow chart of the research study.
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3.2. Ordered Probit Analysis Specifications

Ordered regression models help to treat the data consisting of categorical and ranking
variables. Ordered Probit models explain the variation of an ordered categorical variable
as a function of one or more independent variables. These types of models are used
when the dependent variables have around 3 to 7 ordered categories and they belong to
the family of Generalized Linear Models (GLMs). GLMs connect the linear combination
of independent variables and estimated parameters, which form a link function for the
prediction using dependent variable(s). Ordered Probit (OP) analysis was conducted to
predict drivers’ speeding behavior and crash involvement. The OP model was initially
developed by [42]. Ordinal regression analyses are suitable where objective variables have
been measured on an ordinal or ranking scale. The variables measured on a dichotomous
scale are also acceptable to use in the ordinal regression analysis [45,46]; however, in this
case, the analysis became a simple probit regression analysis. The explanatory variables
comprising of driver’s SEDs were coded as binary variables, i.e., 0 or 1. It was assumed
that the values of the Y variable show the order of the measured items; for example, let ‘Yi’
be the likelihood of involvement in speed violations and a traffic accident of a driver ‘i’ as
shown in Equations (1)–(3).

Yi =


0 : never
1 : rarely
2 : sometimes
3 : very o f ten
4 : always

⇒ speeding behavior (1)

Yi =

{
0 : no
1 : yes

⇒ crash experience (2)

Yi = βiXi + ε (3)

where;

Yi = objective variable (latent variable of driver’s speeding behavior/observed variable of
driver’s crash involvement);
Xi = a vector of independent or explanatory variables comprising of drivers SEDs;
β = parameter coefficients of explanatory variables to be estimated;
ε = error term which is assumed to be randomly and normally distributed, and accounts
for error in the observed variables and estimation due to external constraints.

The dependent or objective variable of speeding behavior was introduced as a latent
variable or factor in an ordered probit model that was extracted from four observed vari-
ables on speeding behavior as presented in next Section 4. This latent variable was extracted
using a factor analysis technique. Factor analysis was run using the Maximum Likelihood
(ML) method. Cronbach’s alpha value was also estimated to check the reliability of the
factor. The variable of crash experience or involvement was introduced on a dichotomous
variable as an outcome or objective variable. All the explanatory variables of SEDs were
coded as binary variables (0, 1) to run the ordered probit model.

4. Results and Analysis
4.1. Distribution of Respondent’s SEDs

The distribution of respondents SEDs are shown in Table 1. Most of the respondents
were single men. Most of the drivers belonged to the age group of less than 30 years.
There was a good distribution of the respondents across three income groups. Students and
employees comprised more than 80% of the sample. More than 75% of the respondents were
drivers of cars, whereas the remaining drove buses, trucks, and wagons, etc. Around 48%
of the drivers had driving experience of more than 4 years. The drivers who drove less than
one hour and 1–2 h per day were 45.4% and 44.5%, respectively. Results showed that most
of the respondents are regular drivers who mainly undertake commuting trips. Almost
46.5% of the drivers were on roads without a valid driving license, which is consistent with
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other studies [7]. About 48.11% of the drivers had experienced a traffic accident and 20.30%
of the drivers had received a penalty for a speed violation in the last year. As most the
drivers belonged to the young age group, their high involvement in the accidents can be
attributed to the fact that they do not possess a driving license. It other words, most of
the drivers were young and energetic and did not have proper driving training (46.50%);
therefore, these can be the leading causes of their involvement in the accidents.

Table 1. Distribution of drivers’ SEDs.

Characteristics Category Frequency Distribution (%)

Gender Man
Woman

457
94

82.94
17.06

Age (years) Less than or equal to 30
Above 30

361
190

65.52
34.48

Marital status Single
Married

409
142

74.22
25.78

Monthly income (PKR)
Below 30,000
30,000–60,000
Above 60,000

208
138
205

37.70
25.00
36.30

Profession
Student

Employees
Others

224
227
100

40.70
41.20
18.10

Type of vehicle
Car
Bus

Others

414
75
62

75.21
13.60
11.19

Driving experience

Less than 1 year
1–2 years
3–4 years

More than 4 years

91
108
88

264

16.60
19.20
15.90
48.30

Driving hours per day
Less than 1 h

1–2 h
More than 2 h

250
245
56

45.40
44.50
10.20

Vehicle engine capacity

Under 1 L
1.0–1.5 L
1.6–2.0 L

Above 2.0 L

96
192
145
118

17.40
34.80
26.30
20.70

Driving license Yes
No

295
256

53.50
46.50

Have you ever experienced
an accident?

Yes
No

265
286

48.11
51.89

Have you paid traffic fines due
to speeding in the last one year?

Yes
No

119
432

20.30
79.70

The distribution of the speeding behavior of the drivers with different speed ranges
are shown in Figure 2.

The factor loadings and average response of drivers against different speed limits are
also shown in Table 2. The results showed that the responses of the drivers were internally
consistent as the Cronbach’s alpha value was greater than 0.7 [47].
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Figure 2. Distribution of responses (%) on speeding behavior pattern of drivers.

Table 2. Factor loadings and average responses on drivers’ speeding behavior.

Observed Variables
Driver’s Speeding Behavior

Mean Factor Loadings % of Variance Explained Cronbach’s Alpha

How often do you
exceed the speed
limit by 10 km/h

or more on

100 km/h roads? 2.350 0.932

63.247 0.864
80 km/h roads? 2.750 0.829

120 km/h roads? 2.181 0.764
60 km/h roads? 3.115 0.624

4.2. Probit Regression Analysis of Speeding Behavior and Crash Involvement

The OP model analysis was applied to determine significant correlations of driver’s
SEDs with the latent variable of speeding behavior. Simple probit regression analysis was
considered for driver’s crash involvement as it has a dichotomous scale. The latent variable
of drivers’ speeding behavior had the nature of an ordinal variable as its observed variables
were evaluated using ordinal scales. The observed variable of drivers’ crash involvement
had a dichotomous scale as it had only two categories (i.e., yes or no). Many explanatory
variables of drivers’ SEDs were coded as binary variables (i.e., 0 or 1). However, only
significant variables are presented below as well as in Table 3.

• Age: 0 if the driver’s age is under or equal to 30 years, otherwise is 1.
• Gender: 0 if the driver is a man, otherwise is 1.
• Marital status: 0 if the driver is single, otherwise is 1.
• Profession: 0 if the driver is an employee, otherwise is 1.
• Type of vehicle drive: 0 if he or she drives a car, otherwise is 1.
• Driving frequency: 0 if driving frequency per day is 1–2 h, otherwise is 1.
• Driving license: 0 if the driver possesses a driving license, otherwise is 1.
• Vehicle engine size variable: 0 if engine size is above 1.5 L, otherwise is 1.
• Driver’s crash involvement: 0 if the driver has experienced an accident, otherwise is 1.

The ordinal probit analysis was performed for both drivers’ speeding behavior and
crash experience or involvement. The estimation of model parameter values is presented
in Table 3. The values of McFadden’s pseudo R2 of both models were in the range of
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0.2–0.4 [35,46], which showed that probit model estimations are acceptable in predicting
speeding behavior and crash involvement. The next subsections discuss the results of each
explanatory variable category.

Table 3. Results of the ordered probit model.

Explanatory Variables
Drivers’ Speeding Behavior Have You Ever Experienced an Accident? (Crash Involvement)

Estimate p-Value Estimate p-Value

Age (under or equal to 30 years) 0.225 0.034 0.196 0.079

Gender (man) 0.242 0.025 −0.287 0.078

Marital status (single) 0.214 0.056 0.443 0.001

Employees −0.263 0.080 0.061 0.601

Car drivers 0.241 0.015 0.453 0.000

Driving hours (1 to 2 h per day) 0.235 0.008 −0.021 0.854

Driving license 0.113 0.078 −0.180 0.132

Engine size (above 1.5 L) 0.140 0.074 0.192 0.083

Driver’s crash involvement 0.162 0.041 – –

Likelihood ratio (ρ2) 0.231 0.000 0.225 0.000

McFadden’s pseudo R2 0.210 0.000 0.210 0.000

4.2.1. Age

The drivers who were up to 30 years of age had a positive coefficient with speeding be-
havior and crash involvement. Both coefficients were significant at a 5% level of significance.
These positive coefficients predict that the young drivers have more intentions to exceed
the speed limits by 10 km/h on different kinds of city and intercity roads. Similarly, their
likelihood to be involved in an accident is high. The drivers who are older than 30 years
have a low propensity to exceed the speed limits and probability to be involved in a crash
as the estimated coefficients were negative and significant. Another study also showed that
drivers who are under 30 years have more chances to be involved in an accident [18].

4.2.2. Gender and Marital Status

Single men have a positive association with speeding behavior. Results showed that
drivers who are unmarried men tend to exceed more speed limits by 10 km/h than women.
The crash involvement propensity of single drivers and those who are men is more as the
coefficient was positive and highly significant. However, men have a low likelihood of crash
experience as the relationship was negative and significant at a 10% level of significance.
The findings of this study are in agreement with another study [35] which reported that
women have a higher propensity to be involved in serious accidents than men.

4.2.3. Profession

The drivers who were employees at different public-private organizations had a
negative tendency to exceed the speed limits by 10 km/h on different kinds of roads. The
other professions, such as students, did not show any significant relationship with speeding
behavior and crash involvement. Additionally, the coefficient of employees variable with
driver crash experience was insignificant.

4.2.4. Car Drivers

In the variable of vehicle type, drivers who drove cars were a significant predictor of
speeding behavior and crash experience as the coefficients were positive. These positive co-
efficients showed that car drivers tend to exceed the speed limits more and their likelihood
of having an accident is high in comparison with drivers of other vehicles such as buses
and trucks. The speeding tendency and crash involvement of different vehicle drivers are
usually varied [35,36].



Infrastructures 2022, 7, 18 9 of 13

4.2.5. Driving Frequency per Day and Possession of a Driving License

The drivers who had a driving frequency of 1–2 h per day had a positive association
with speeding behavior. This association was highly significant. It means that drivers’
driving load is significant in determining their speeding behavior. The drivers who possess
a driving license formed a positive correlation with speeding behavior. Usually, the drivers
with a driving license feel that they are well trained and feel safe even if they exceed the
speed limits, as possession of a driving license has proved to be effective in reducing the
crash risks among drivers [48,49]. However, the relationships of driving frequency and
possession of driving license variables were insignificant with crash experience.

4.2.6. Vehicle Engine Size

The vehicle engine size was a significant predictor of drivers’ speeding behavior and
crash experience. The drivers who drove a vehicle with engine size up to 1.5 L had a
low propensity to exceed the speed limits, whereas the drivers who drove a vehicle with
an engine size more than 1.5 L had a higher propensity of exceeding the speed limits by
10 km/h or more [12,42]. Similarly, the drivers who drove high-engine-size vehicles had a
greater likelihood to be involved in an accident [12].

4.2.7. Crash Experience and Speeding Behavior

The observed variable of drivers’ crash experience or involvement had a positive
association with the latent variable of drivers’ speeding behavior. It predicts that the
drivers who have intentions of exceeding the speed limits by 10 km/h or more have more
likelihood to be involved in a traffic crash. The drivers’ crash and speeding behavior
were strongly correlated with each other as reported by [10] as well. This has positive
implications in deriving traffic policies and controlling speedy drivers.

5. Policy Implications

It was observed that almost half of the drivers on the road (46%) do not even possess a
driving license. A driver without a driving license not only poses a threat to themselves but
endangers the lives and properties of the other road users as well, including pedestrians.
As most of the respondents (around 65%) of this study were young drivers of age less
than or equal to 30 years, it implies that there is a need for great intervention in young
drivers’ speeding behaviors. Young drivers have an energetic nature to seek thrill and
enjoyment in driving. These results implied that drivers’ age is a significant predictor of
their speeding intentions and crash involvement. Young drivers need special attention
when deriving traffic safety policies concerning speed control and management programs.
The government can take some policy measures to look at how these measures can help
to intervene in young drivers’ speeding behaviors. For making young drivers safe, a
coordinated approach is necessary from policymakers, law enforcement agencies [50],
media, parents, and young drivers themselves. The success of any proposed policies will
only been assured if public and societal acceptance is clearly understood and acted on
accordingly [51]. The license-obtaining process itself presents an important opportunity to
reduce the risk of unsafe driving of young drivers on roads. It should be noted that safe
drivers are made and not born, so the proper training of young drivers should be conducted
before issuing them driving licenses [52]. A higher level of accompanied practice and proper
training will surely reduce the fatalities on roads. However, it should not be at the expense
of making the process itself difficult. To make the driving learning process easy, a dedicated
and periodic training program should be launched in various public and private sectors
which should target young people to spread awareness about the gravity of the matter [53].
In the formal training programs, a qualified instructor usually provides instructions, but to
create technically competent and safe drivers, self-assessment, understanding, and teaching
about the factors which contribute to the risks is mandatory. This non-compliance with
driving license requirement also raises questions on law enforcement as well, which directly
implies that poor management and monitoring of driving behavior is leading to increased
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fatalities on roads. This can be a possible reason that young drivers are more vulnerable to
speeding and accidents.

Men and single-status demographics are good predictors of drivers’ speeding behavior
and crash experience [10]. Single-status drivers usually feel less responsibility, as most
of them are young and enthusiastic to drive fast. Such a group of drivers also tend to
speed more as their speeding behaviors might have been influenced by racing movies
and other speedy drivers [54,55]. An evident reason for more involvement of women in
accidents can be attributed to poor training before acquiring a driving license. This can
be a result of different social and cultural constraints because not all women are allowed
to drive in Pakistan [56].Therefore, there is less probability of attending a training school
before acquiring a driving license. Additionally, there are no existent government-run
driving training centers where women are appointed to train women drivers. So, many
of the privacy, social, and security concerns come into play, which hinder proper training
of women [7,57]. It is time that authorities set up and designate proper driving education
centers in major cities where proper training can be given to women at reasonable costs,
substantially lower than privately owned training centers. It will not only help in making
roads safer but would also reduce the dependence of women on men for pick-up and
drop-off. Employees or drivers who work at some organizations were found to be safer
drivers in comparison with others. This finding adds a new demographic in predicting
drivers’ speeding behavior and crash involvement. It means that such kinds of drivers
show more sense of responsibility on roads while driving.

The results of this study indicated that drivers of light vehicles such as cars, especially
with engine sizes of more than 1.5 L, have more propensity to exceed the speed limits,
resulting in a higher likelihood of their involvement in a crash. The type of vehicle
(light or heavy) significantly affects a driver’s decision to speed and crash involvement
probability [35]. These drivers need special traffic-enforcement strategies to control their
speeding behavior and reduce the risks of being involved in an accident. The driving
frequency plays a significant role in drivers’ speeding intentions and crash involvement as
longer driving hours tend to increase stress and driving anger [26,58]. Sometimes drivers
do not exceed the speed limits as they have a fear of being caught and penalized on speed
violations [59,60]. So, the speed enforcement and imposition of traffic fines on speeding are
essential policies to manage speedy drivers. Whenever a driver violates the traffic rules or
speeds, performance scores from their driving license should be deducted. After a specific
number of repetitions, the driver should not be allowed to drive for a specified period and
should be directed to seek proper training to re-acquire their driving license. Nonetheless,
this driving license score system, also known as the license grading system, can only
produce substantial benefits if it is coupled with strict compliance and enforcement from
traffic police and other traffic-controlling authorities. This will help in controlling speedy
drivers and reducing the likelihood of accidents occurring. The reduction in accidents
would help in reducing social costs by reducing the severity of injuries, the number of
fatalities, and property damages.

6. Conclusions

This paper identified the significant socioeconomic demographics of drivers’ speeding
behavior and crash experience using the results of a questionnaire survey. The ordered
probit model was employed to extract significant relationships. The survey results revealed
that around half of the drivers did not possess a driving license and have experienced a
traffic accident. It was found that the drivers’ age, gender (men), marital status (single),
employees, car drivers, driving frequency of 1–2 h per day, possession of a driving license,
vehicle engine size, and crash experience are significant attributes of drivers in determining
their speeding behavior. The men, single, young, and car drivers have more propensity to
exceed the speed limits than other drivers. Similarly, the drivers whose driving frequency
is 1–2 h a day and drive a vehicle with an engine size of more than 1.5 L have a higher
likelihood of speeding. However, the drivers older than 30 years and employees and those
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who drive vehicles with engine size less than 1.5 L have a low propensity to exceed the
speed limits. The drivers who are single and those who are under 30 years old and car
drivers who drive a car with an engine size more than 1.5 L have a higher likelihood to
be involved in an accident. Men and those who are older than 30 years old have a lower
probability of being involved in a crash.

Considering the significant factors, policy implications were proposed to improve
traffic safety through a thorough intervention in the speeding behavior of drivers. Traffic
awareness, training programs, and well-defined programs to obtain a driving license are
some important policies that need to be integrated with strict traffic enforcement plans of
penalizing those who drive without a license to control speedy drivers. Proper implementa-
tion and strict monitoring of driving license policy are essential parameters to enhance the
traffic safety situation and reduce traffic accidents. The drivers of high-engine-size vehicles
need special attention from the law enforcement agencies as they either fall in the category
of speedy drivers or potential speedy drivers. The samples of this study were mainly
comprised of car drivers and students; therefore, the findings might have limitations in
their implications. Future studies should focus on gathering the perception of drivers from
two-wheeled vehicles so that a comparison can be drawn in terms of speeding behavior and
crash propensity. The perceptions of two-wheeled vehicle drivers may also be included to
extract their speeding intentions. Despite limitations, our study can be useful in developing
policies to alter the speeding behavior of the young, those without a driving license, and
those who drive vehicles with an engine capacity of more than 1.5 L. Additionally, a brief
policy about the prevention of women’s involvement in a crash is also suggested.
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33. Čulík, K.; Harantová, V.; Hájnik, A. CAD Software Using for Designing of Traffic Environment. Transp. Res. Proc. 2020, 44,
248–254. [CrossRef]

34. Machado-León, J.L.; De Oña, J.; De Oña, R.; Eboli, L.; Mazzulla, G. Socio-economic and driving experience factors affecting
drivers’ perceptions of traffic crash risk. Transp. Res. Part F Traffic Psychol. Behav. 2016, 37, 41–51. [CrossRef]

35. Garrido, R.; Bastos, A.; De Almeida, A.; Elvas, J.P. Prediction of road accident severity using the ordered probit model. Transp.
Res. Proc. 2014, 3, 214–223. [CrossRef]

36. Sullman, M.J.M. Factors Affecting the Risk of Crash Involvement Amongst New Zealand Truck Drivers. Ph.D. Thesis, Massey
University, Palmerston North, New Zealand, 2002.

37. Lee, J.; Yeo, J.; Yun, I.; Kang, S.; Zeng, Q. Factors Affecting Crash Involvement of Commercial Vehicle Drivers: Evaluation of
Commercial Vehicle Drivers’ Characteristics in South Korea. J. Adv. Transp. 2020, 2020, 5868379. [CrossRef]

http://doi.org/10.1080/15389588.2019.1612057
http://doi.org/10.1016/j.aap.2012.04.010
http://doi.org/10.1080/15389588.2020.1775822
http://doi.org/10.3390/math9040433
http://doi.org/10.1590/2238-1031.jtl.v10n3a5
http://doi.org/10.1016/j.aap.2018.02.025
http://www.ncbi.nlm.nih.gov/pubmed/29529397
http://doi.org/10.1046/j.1365-2869.2001.00248.x
http://www.ncbi.nlm.nih.gov/pubmed/11422724
http://doi.org/10.1016/j.jsr.2018.07.002
http://doi.org/10.3389/fpsyg.2019.00536
http://doi.org/10.1007/s40999-019-00403-8
http://doi.org/10.1016/j.aap.2015.03.034
http://doi.org/10.1080/19439962.2016.1263706
http://doi.org/10.1007/s12205-021-1289-x
http://doi.org/10.1016/j.aap.2017.06.021
http://www.ncbi.nlm.nih.gov/pubmed/28715728
http://doi.org/10.1016/j.trf.2019.04.023
http://doi.org/10.1177/0018720817748145
http://www.ncbi.nlm.nih.gov/pubmed/29351023
http://doi.org/10.1016/j.tra.2019.01.012
http://doi.org/10.1051/matecconf/201713400008
http://doi.org/10.1016/j.trpro.2020.02.046
http://doi.org/10.1016/j.trf.2015.11.010
http://doi.org/10.1016/j.trpro.2014.10.107
http://doi.org/10.1155/2020/5868379


Infrastructures 2022, 7, 18 13 of 13

38. Chandraratna, S.; Stamatiadis, N.; Stromberg, A. Crash involvement of drivers with multiple crashes. Accid. Anal. Prev. 2006, 38,
532–541. [CrossRef]

39. Dissanayake, S. Comparison of Severity Affecting Factors between Young and Older Drivers Involved In Single Vehicle Crashes.
IATSS Res. 2004, 28, 48–54. [CrossRef]

40. Ministry of Communications Pakistan. National Road Safety Strategy 2018–2030—A Strategy to Save More than 6,000 Lives by 2030;
Ministry of Communications Pakistan: Islamabad, Pakistan, 2018.

41. Warner, H.W.; Åberg, L. Drivers’ decision to speed: A study inspired by the theory of planned behavior. Transp. Res. Part F Traffic
Psychol. Behav. 2006, 9, 427–433. [CrossRef]

42. Javid, M.A.; Al-Hashimi, A.R. Significance of attitudes, passion and cultural factors in driver’s speeding behavior in Oman:
Application of theory of planned behavior. Int. J. Inj. Control Saf. Promot. 2020, 27, 172–180. [CrossRef] [PubMed]

43. Mehmood, A. Determinants of speeding behavior of drivers in Al Ain (United Arab Emirates). J. Transp. Eng. 2009, 135, 721–729.
[CrossRef]

44. Vagias, W.M. Likert-Type Scale Response Anchors; Clemson International Institute for Tourism & Research Development, Department
of Parks, Recreation and Tourism Management: Clemson, SC, USA, 2011.

45. McKelvey, R.D.; Zavoina, W. A statistical model for the analysis of ordinal level dependent variables. J. Math. Sociol. 1975, 4,
103–120. [CrossRef]

46. Winship, C.; Mare, R.D. Regression Models with Ordinal Variables. Am. Sociol. Rev. 1984, 49, 512. [CrossRef]
47. Taber, K.S. The Use of Cronbach’s Alpha When Developing and Reporting Research Instruments in Science Education. Res. Sci.

Educ. 2018, 48, 1273–1296. [CrossRef]
48. Fell, J.C.; Jones, K.; Romano, E.; Voas, R. An evaluation of graduated driver licensing effects on fatal crash involvements of young

drivers in the United States. Traffic Inj. Prev. 2011, 12, 423–431. [CrossRef]
49. Sagberg, F. Characteristics of fatal road crashes involving unlicensed drivers or riders: Implications for countermeasures. Accid.

Anal. Prev. 2018, 117, 270–275. [CrossRef]
50. Yang, B.M.; Kim, J. Road traffic accidents and policy interventions in Korea. Inj. Control Saf. Promot. 2003, 10, 89–94. [CrossRef]
51. Dinh, D.D.; Kubota, H. Speeding behavior on urban residential streets with a 30km/h speed limit under the framework of the

theory of planned behavior. Transp. Policy 2013, 29, 199–208. [CrossRef]
52. Hussain, M.; Shi, J. Effects of proper driving training and driving license on aberrant driving behaviors of Pakistani drivers–A

Proportional Odds approach. J. Transp. Saf. Secur. 2019, 13, 661–679. [CrossRef]
53. Suriyawongpaisal, P.; Kanchanasut, S. Road Traffic Injuries in Thailand: Trends, Selected Underlying Determinants and Status of

Intervention. Inj. Control Saf. Promot. 2003, 10, 95–104. [CrossRef] [PubMed]
54. Kunnawee, K.; Ketphat, M.; Jiwattanakulpaisarn, P. Application of the theory of planned behaviour to predict young drivers’

speeding behaviour. Inj. Prev. 2012, 18, A1–A246. [CrossRef]
55. Iversen, H. Risk-taking attitudes and risky driving behaviour. Transp. Res. Part F Traffic Psychol. Behav. 2004, 7, 135–150. [CrossRef]
56. Javid, M.A.; Okamura, T.; Nakamura, F.; Tanaka, S.; Wang, R. People’s behavioral intentions towards public transport in Lahore:

Role of situational constraints, mobility restrictions and incentives. KSCE J. Civ. Eng. 2016, 20, 401–410. [CrossRef]
57. Batool, Z.; Carsten, O.; Jopson, A. Road safety issues in Pakistan: A case study of Lahore. Transp. Plan. Technol. 2012, 35, 31–48.

[CrossRef]
58. Montoro, L.; Useche, S.; Alonso, F.; Cendales, B. Work environment, stress, and driving anger: A structural equation model for

predicting traffic sanctions of public transport drivers. Int. J. Environ. Res. Public Health 2018, 15, 497. [CrossRef]
59. Alonso, F.; Esteban, C.; Calatayud, C.; Sanmartín, J. Speed and Road Accidents: Behaviors, Motives, and Assessment of the

Effectiveness of Penalties for Speeding. Am. J. Appl. Psychol. 2013, 1, 58–64. [CrossRef]
60. Lawpoolsri, S.; Li, J.; Braver, E.R. Do speeding tickets reduce the likelihood of receiving subsequent speeding tickets? A

longitudinal study of speeding violators in Maryland. Traffic Inj. Prev. 2007, 8, 26–34. [CrossRef]

http://doi.org/10.1016/j.aap.2005.11.011
http://doi.org/10.1016/S0386-1112(14)60108-4
http://doi.org/10.1016/j.trf.2006.03.004
http://doi.org/10.1080/17457300.2019.1695632
http://www.ncbi.nlm.nih.gov/pubmed/31790324
http://doi.org/10.1061/(ASCE)TE.1943-5436.0000049
http://doi.org/10.1080/0022250X.1975.9989847
http://doi.org/10.2307/2095465
http://doi.org/10.1007/s11165-016-9602-2
http://doi.org/10.1080/15389588.2011.588296
http://doi.org/10.1016/j.aap.2018.04.025
http://doi.org/10.1076/icsp.10.1.89.14120
http://doi.org/10.1016/j.tranpol.2013.06.003
http://doi.org/10.1080/19439962.2019.1665601
http://doi.org/10.1076/icsp.10.1.95.14110
http://www.ncbi.nlm.nih.gov/pubmed/12772492
http://doi.org/10.1136/injuryprev-2012-040590t.5
http://doi.org/10.1016/j.trf.2003.11.003
http://doi.org/10.1007/s12205-015-1123-4
http://doi.org/10.1080/03081060.2012.635415
http://doi.org/10.3390/ijerph15030497
http://doi.org/10.12691/ajap-1-3-5
http://doi.org/10.1080/15389580601009764

	Introduction 
	Literature Review 
	Research Methods 
	Data Collection 
	Ordered Probit Analysis Specifications 

	Results and Analysis 
	Distribution of Respondent’s SEDs 
	Probit Regression Analysis of Speeding Behavior and Crash Involvement 
	Age 
	Gender and Marital Status 
	Profession 
	Car Drivers 
	Driving Frequency per Day and Possession of a Driving License 
	Vehicle Engine Size 
	Crash Experience and Speeding Behavior 


	Policy Implications 
	Conclusions 
	References

