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Abstract

Due to the over-speed on Urban Road, the number of road accidents is increasing day by day, which has
become a matter of serious concern in modern life and transportation and causing serious injuries and deaths.
The main objective of this study is to find for effective strategies to mitigate accidents due to over-speeding in
urban road, where these three issues have been considering- technology (traffic enforcement), road design and
policy. For this study, 700 car drivers’ opinion have been taken about these three issues A questionnaire survey
was conducted in many places in Dhaka city. The questionnaire survey was divided into two parts. The first part
was collected demographic information while the second part has been collected data on both intended and
subjective indexes, viewpoints and their self-expressive rapid practices. Towards mitigating accidents due to
over speed taking necessary steps like redesign of roads, installing technologies and implementing policies. This
study was conducted by binary logistics regression. According to the model, drivers emphasized on the
establishment of redesign of roads, various digital devices and adoption of policies including drivers’
education or training. The results of this study indicated that in the combined application of infrastructure
development, driving based education and strong law enforcement, it is possible to mitigate accidents due to
over speed on urban roads in the long run. The recommendations of this study for the construction of a safe
and sustainable road system for city planners and transport engineers, which give importance to both human
life and mobility.
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1 Introduction

Urban road networks play a critical role in ensuring the mobility of people and goods in rapidly growing cities.
However, with increasing urbanization and the rise in car usage, over-speeding has emerged as a major
contributor to road accidents, leading to severe injuries and fatalities. According to the World Health
Organization (WHO), road traffic injuries are a leading cause of death in Bangladesh, with approximately 25,000
deaths annually attributed to such incidents. Data from the Nirapad Sarak Chai (NSC) provided data for 2022
showing 7,024 accidents, 8,104 fatalities, and 9,783 injuries (Dhakatribune.com, 2022). In cities like Dhaka, the
situation is particularly alarming due to the high population density, mixed traffic conditions, and insufficient
enforcement of traffic regulations. the approach of the driver is to reach their destination by over speeding limit
of the road illegally. At least 6500 people die in road accidents every year. From BRTA says that, there were
5495 road accidents in the country last year. 5024 people died in these accidents and 7495 people were injured
(Prothom Alo, 2024). Over-speeding is widely recognized as one of the most critical causes of traffic accidents
in urban areas, leading to severe injuries and fatalities. Previous research has shown that lowering vehicle speed
directly reduces the likelihood and severity of crashes (Wilson et al., 2010). To address this issue, automated
enforcement technologies such as speed cameras, surveillance systems, and digital monitoring devices have
proven effective in controlling excessive speed and improving overall traffic safety (Alhajyaseen et al., 2021).
On the other hand, conventional police patrol-based enforcement has often been criticized by drivers due to
perceived harassment, highlighting the importance of adopting technology-driven solutions for sustainable
enforcement (Zhao et al., 2020). In addition to enforcement, urban road design plays a crucial role in shaping
driver behavior. Traffic-calming measures, road diets, and safer intersection geometries have been found
effective in reducing crashes and creating safer driving environments (FHWA, 2019). Similarly, roundabouts and
other self-enforcing road designs have been reported to naturally regulate speed and minimize the risk of serious
collisions (Retting et al., 2001). At the same time, driver education and awareness remain an essential part of
speed management strategies. However, existing literature emphasizes that education alone is insufficient unless
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it is combined with infrastructure improvements and strict enforcement. The “three Es”-Engineering,
Enforcement, and Education-are therefore considered the most effective framework for long-term accident
reduction (Elvik, 2024). Furthermore, emerging intelligent systems such as Intelligent Speed Assistance (ISA)
and Al-based accident detection are opening new opportunities for proactive traffic monitoring and accident
prevention in modern smart cities (Doecke & Kloeden, 2014); (Ahmed et al., 2023).

These studies provide a strong foundation for analyzing how enforcement strategies, road design, and driver
education together influence speeding behavior in urban areas. However, research specifically addressing
perceived speeding behavior on urban road in Bangladesh is limited. Previously in Bangladesh, some surveys
and studies have been carried out on driver behavior and vehicles’ characteristics. This study investigates car
drivers’ perspectives and applies statistical analysis to identify the effective strategies for mitigating over-
speeding accidents in urban road networks.

2 Methodology

2.1 Data Collection

The data for this research was collected through field survey consisting of two sections. The first section focused
on collecting demographic information of car drivers including gender, age, education level, employment status,
monthly income, daily travel distance, marital status, driving experience and accidental experience. The second
section was about to car drivers' preferences to take steps regarding to mitigate accidents in urban road. A total of
700 car drivers’ data were used for this analysis. These car drivers were asked many questions like manually or
digitally fine system, proper drivers’ training system, redesign of roads and setting advance technologies like
camera, speed breakers, overhead digital speed predictor and etc.

2.2 Descriptive Statistics

The descriptive statistics of the collected samples are presented in here as percentage rate. The gender
distribution of car drivers showed that 100% were male. The majority of car drivers were young with 32% aged
18-24, while 38% were 25-34 and above 34 were 30%. Regarding educational background, 38% had education
levels below secondary or secondary (SSC), while 29% held degrees higher secondary (HSC) and above higher
secondary like BSc or more as 30%. In terms of employment status, the largest group were private employed
65%, followed govt. employed 35%. The respondents were primarily belonged to under 20k monthly income
with 38% and 37% between 20-25k and earning more than 25k with 25%. Most respondents were about 39%
travel the 30-50km areas daily, 38% travel above 50km and 23% travel 10-30km. Among them 36% are single
and 64% are married where 22% had driving experience 2-5 years and 78% had driving experience more than 5
years. Among them 50% had light type, 28% had medium type and 22% had professional type of license. They
were asked whether they had ever had an accident due to over-speeding where 57% responded “Yes” for 1-2
times and 43% responded “No”.

2.3 Binary Logistic Regression
The Binary logistic regression model is based on the logistic function, which is an S-shaped curve

defined as:
1

= 1+eBot+B1X1+B2X2+ e BKXK)

P(Y=2)
Where:
*P(Y= i ): The probability of the outcome (e.g., speeding behavior occurring).
* e: The base of the natural logarithm.
* Bo: The intercept of the model.

* Bo, P1, B2 ... ... Bk Coefficients of the independent variables
o X1, Xo, ... ... Xk Independent variables

3 Model Development

3.1 Response Variable

This study was conducted by binary logistic regression analysis. The car drivers were presented with this
percentage and they were asked whether they had ever had an accident due to over-speeding where 57%
responded “Yes” and 43% responded “No.”. Their responses were putting as binary values. These binary values
were used as the dependent variable in the binary regression model to analyze those variables which are taken to
mitigate accidents due to over-speed in urban road.
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Figure 1. Percentage of over-speeding related accidents.

3.2 Regressor Variables

We asked car drivers what types of policies, technologies, and designs should be taken to mitigate accidents on
urban roads. Their responses were taken in a binary format (Agree=1, Disagree=0) which we used as
our regressor variables in the analysis.

Table 1. Regressor Variables

Variable No. Regr_essor Description Code
Variable
Education helps drivers follow Disagree=0
1 Education rules to mitigate accidents =
Agree=1
. . Disagree=0
To mitigate accidents due to
2 Fines over-speeding, drivers should
be fined. Agree=1
Disagree=0
3 Police patrol In_creasmg traffic police patrols _
reinforce Agree=1
Proper or heavy training very Disagree=0
4 Drivers’ training | important for drivers to control Aqree=1
their speed gree=
5 Advance New technology needed for Disagree=0
technology better vehicle control Agree=1
iani Disagree=0
6 Road design Rede5||g|]_n|ng of roads to help
controlling speed Agree=1
Disagree=0
Raising  Public  awareness
7 Public awareness | about the disadvantages of —
uncontrolled driving Agree=1

4 Result and Discussion

4.1 Model Estimation
This study conducted in a binary logistic regression analysis and the result are shown as below.
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Table 2. Parameter Estimation to mitigate accidents due to over speed

Description B S.E. Wald Sig.("p)
Step 1* | Age 18-24 years -1.058 | 0.352 9.033 0.003
Age 24-35 years -0.568 | 0.264 4.620 0.032
Educational status SSC -2.239 | 0.431 26.955 0.000
Education status HSC -2.000 | 0.448 19.942 0.000
Govt. Employee 1.978 | 0.350 | 31.989 0.000
Drivers’ education -0.701 | 0.473 2.197 0.031
Police patrolling 1.970 | 0.345 6.098 0.000
Fine implementation -0.790 | 0.262 9.108 0.003
Drivers’ training -1.048 | 0.424 6.117 0.013
Implementing advanced
technology -0.909 | 0.400 5.153 0.023
Redesign of road
infrastructure 0.609 | 0.324 3.541 0.049
Raising public awareness -2.667 | 0.665 16.084 0.000
Constant 3599 | 0.767 | 22.011 0.000
Note*p<0.05

4.2 Model Fitting Estimation

The goodness-of-fit analysis evaluates how well the selected models explain the perception to mitigate accidents
due to over speed regarding demographic characteristics and through design, technology and policy. The results
confirm the model’s reliability to mitigate accidents due to over speeding behavior. The results from the
statistical analysis show that the model is highly significant. The Hosmer-Lemes how test evaluates the model's
fit to the data that was found Chi-square value was 6.360 and significance (Sig.) was 0.607 where the p-value
should be greater than 0.05. From the model summary, Cox & Snell R? and Nagelkerke R2 were found 0.481
(0.40-0.59 = strong fit) and 0.645 (> 0.60 = very strong fit) that indicates the proportion of variance explained by
the model. The Omnibus Tests of Model Coefficients assess the overall significance of the regression model. The
Chi-square values are 458.607 with a significance (Sig.) value of 0.000 where significance p-value should be less
than 0.001. These results indicate that the model's predictors significantly explain the variance in the dependent
variable, with a p-value of less than 0.05, confirming the model's strong statistical significance. From the model,
it is found that the model’s Percentage of Correctness was 84.4%. It indicates that the model has high accuracy
because of high accuracy: 80-89%. The model’s goodness of fit is good or moderate where the good or moderate
fit : 80-89% and has high fit.

4.3 Result Interpretation

The result of binary logistic regression analysis revealed several important factors that influence drivers’
attitudes toward mitigating accidents due to over-speeding in urban roads. Age appeared as a significant
determinant, with younger drivers being less supportive of safety measures compared to older drivers, indicating
a greater tendency among the youth to engage in risky driving behavior. Educational background also played a
vital role, as drivers with lower levels of education were found to be less supportive of accident-mitigation
strategies compared to those with higher education, suggesting that education positively shapes safety awareness.
Employment status was another influential factor, where government car drivers as employees demonstrated
stronger compliance and greater acceptance of enforcement and safety measures compared to others than private
car drivers or self-serviced car drivers.

In terms of policy and enforcement, the analysis showed that according to respondent’s perceptions drivers’

education is an important factor in mitigating road accidents. The negative coefficient (-0.701) confirms that if
drivers to be educated then it will reduce accidents and increase safety. Additionally, the factors “police
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patrolling” and “implementing fine policy” shown an opposite effect on mitigation of accidents. It reveals that
Bangladeshi drivers are less supportive to fine implementation and more supportive to police enforcement in
mitigating over speeding incidents. Moreover, the output concluded that drivers strongly supported
infrastructural and technological solutions, such as proper road design with appropriate speed limit, speed
humps, banking mirror set-up, installation of advanced technologies like digital signs, installation of camera,
overhead speed limit predictor, installation of speedometer, etc. can ensure a safe road by mitigating speeding
issues. Interestingly, drivers were less optimistic about the effectiveness of public awareness campaigns, training
of drivers, using modern technologies in vehicles in mitigating accidents, suggesting that awareness without
practical enforcement and infrastructural improvements may not bring significant changes.

5 Conclusion

Mitigating accidents caused by over-speeding on urban roads requires the strategic development of advanced
technologies, the proper implementation of effective policies, and the thorough redesign of road infrastructure.
Outdated technologies, ineffective policies, and poorly designed road structures are insufficient to address the
growing rate of accidents in urban areas. Therefore, an integrated approach that combines technological
innovations, policy reforms, and infrastructural improvements is essential for sustainable road safety.

Moreover, drivers’ attitudes and behaviors must also be considered alongside these measures, as enforcement
and infrastructure alone cannot ensure long-term success without public cooperation. Overall, the findings
indicate that demographic characteristics, especially age, education, and employment status, shape drivers’
perceptions toward road safety. More importantly, drivers emphasized the importance of infrastructural redesign,
technology-driven enforcement, and strong policies over conventional awareness campaigns. These insights
highlight the need for integrated infrastructural, technological, and policy-based approaches to effectively
mitigate over-speeding in urban road environments. These findings recommend that engineering interventions,
when properly integrated into urban planning, can significantly improve safety outcomes.
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