
International Journal of Innovative Research in Technology and Science 

ISSN: 2321-1156                   www.ijirts.org                          Volume 12 Issue 2, March 2024 

531 

Towards Safer Roads: A Framework for Analyzing and Improving Road Safety 

Performance 

Laxmi Narayan Malviya1, Sanjeev Kumar Verma1,2* 
1Department of Civil Engineering, School of Engineering and Technology, Sanjeev Agrawal Global Educational 

(SAGE) University, Bhopal (Madhya Pradesh), India, 
2Dean Academics, SAM Global University, Raisen, Bhopal Road (M.P.) India 

 

Selection and peer review of this article are under the responsibility of the scientific committee of the 

International Conference on Current Trends in Engineering, Science, and Management (ICCSTEM-2024) at SAM 

Global University, Bhopal. 

Abstract: The objective of this research project is to develop a comprehensive framework for road safety 

performance indicators utilizing statistical modelling techniques. The framework is designed to assess road safety 

conditions, identify influential factors, and contribute to evidence-based interventions. Through the collection and 

analysis of data on road traffic accidents, infrastructure, traffic volume, and driver behaviour, statistical models are 

employed to unveil relationships between variables and road safety outcomes. The paper discusses the 

development process, application feasibility, and potential impacts on road safety strategies. 
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1. Introduction 
The road transport sector is vital for economic development, particularly in countries with extensive road networks, 

such as India. However, this sector also poses significant challenges, including a high incidence of fatalities and 

injuries. This research addresses the need for effective traffic management strategies, awareness programs, and 

infrastructure improvements to enhance road safety. The role of transportation, particularly road transport, is 

pivotal in fostering economic, social, and cultural development, especially in countries with extensive road networks 

like India [1, 8]. However, the significant benefits of road transport come hand-in-hand with a substantial toll on 

society, marked by a high incidence of fatalities and injuries [2, 9]. In response to this pressing concern, governments 

worldwide, including India, have implemented various measures to enhance road safety [3, 10]. The World Health 

Organization (WHO) has recognized road traffic accidents as a leading cause of death, particularly among the young 

population aged 5-29 years [2, 11]. In an effort to address this global issue, the United Nations declared the years 

2011-2020 as the "Decade of Action for Road Safety," emphasizing the need for comprehensive strategies and 

interventions [4, 5, 12]. In the context of India, which has the world's third-largest road network spanning over 6 

million kilometres [1, 6, 13], road safety measures have been introduced, including the National Road Safety and 

Traffic Management Act of 2007. Despite such efforts, the road transport sector remains perilous, contributing to 

a significant number of deaths and injuries, particularly among the young working population [5, 7, 14]. This 

research project seeks to contribute to the ongoing efforts by developing a framework for road safety performance 

indicators using statistical modelling techniques. The framework aims to provide a comprehensive assessment of 

road safety conditions and identify key factors influencing road traffic accidents. By incorporating principles from 

analysis and systems theories, the goal is to create a versatile tool applicable to real-world road safety management 

and policy-making contexts [15]. The study aims to investigate the safety level of existing road networks, develop a 
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framework for road safety performance indicators, study road users' awareness of road safety, develop accident 

prediction models, and suggest suitable measures for preventing and controlling road traffic accidents. 

Table 1 – Experimental Results 

AID RT SL WC DB AS 

1 Urban 50 km/h Clear Normal Minor Injury 

2 Highway 100 km/h Rain Speeding Fatal 

3 Rular 60 km/h Fog Reckless Serious Injury 

4 Service 30 km/h Rain Normal Minor Injury 

5 Highway 100 km/h Fog Speeding Fatal 

6 Rular 60 km/h Clear Distracted Serious Injury 

7 Urban 50 km/h Rain Normal Minor Injury 

8 Urban 60 km/h Fog Normal Fatal 

9 Highway 120 km/h Rain Reckless Serious Injury 

10 Rular 40 km/h Fog Speeding Minor Injury 

To achieve this, the research involves the collection of relevant data on road traffic accidents, road infrastructure, 

traffic volume, driver behaviour, and other factors affecting road safety. Statistical modelling techniques, such as 

regression analysis or machine learning algorithms, will be applied to analyze the relationships between these 

variables and road safety outcomes. The performance and accuracy of the statistical model will be evaluated, 

leading to the development of a robust framework for road safety performance indicators. The findings of this 

research are expected to provide insights into the key factors influencing road safety outcomes and offer 

recommendations for the application of the framework in road safety management. Ultimately, this framework has 

the potential to inform evidence-based interventions and contribute significantly to the reduction of road traffic 

accidents, injuries, and fatalities. 

2. Experimental Program 
The experimental program for developing the framework for road safety performance indicators involves a 

systematic and data-driven approach. The research methodology is designed to collect, analyze, and model relevant 

data to derive meaningful insights into the factors influencing road safety outcomes. Data on road traffic accidents, 

infrastructure, traffic volume, and driver behaviour were collected from diverse sources, including government 

reports, traffic surveillance systems, and driver surveys. Table 1 presents a sample of the dataset used in this study, 

which provides key details about various accidents, including the Accident ID (AID), Road Type (RT), Speed Limit 

(SL), Weather Conditions (WC), Driver Behaviour (DB), and Accident Severity. The data shown in the table allows us 

to explore the relationship between different factors, such as road type, weather conditions, and driver behaviour, 

and how they contribute to the severity of accidents. The dataset includes the following variables: Accident_ID, 

which is the unique identifier for each accident; Road_Type, representing the type of road where the accident 

occurred (e.g., Urban Road, Highway, Rural Road); Speed_Limit, indicating the posted speed limit on the road; 

Weather_Condition, describing the weather conditions at the time of the accident (e.g., Clear, Rain, Fog, Snow); 

Driver_Behavior, referring to the behaviour of the driver contributing to the accident (e.g., Normal, Speeding, 

Reckless, Distracted); and Accident_Severity, which represents the severity of the accident outcome (e.g., Minor 

Injury, Serious Injury, Fatal). The dataset provides valuable insights into the dynamics of road traffic accidents, 

highlighting the interplay between various factors and their impact on accident severity. Let's investigate in a 



International Journal of Innovative Research in Technology and Science 

ISSN: 2321-1156                   www.ijirts.org                          Volume 12 Issue 2, March 2024 

533 

detailed discussion based on the provided data: The dataset includes a diverse range of road types, from Urban and 

Highway to Rural and Service roads. This diversity allows for the analysis of how different environments contribute 

to accident severity. High-speed environments like Highways show a higher likelihood of fatal accidents, possibly 

due to the increased velocity and longer stopping distances. Speed limits play a crucial role in determining the 

severity of accidents. Exceeding the designated speed limit can significantly escalate the consequences of an 

accident. Accidents occurring at higher speeds, particularly on Highways with 100 km/h and 120 km/h limits, tend 

to result in more severe outcomes, including fatalities. Weather conditions can have a profound impact on road 

safety. Adverse weather, such as rain and fog, can reduce visibility and road traction, influencing the likelihood and 

severity of accidents. Accidents during foggy conditions, especially on Highways, are associated with serious injuries 

and fatalities, indicating the heightened risk in low-visibility situations. Driver behaviour is a critical factor in road 

safety. Reckless driving, distraction, and speeding are known contributors to accidents and their severity. Accidents 

involving reckless driving and speeding, particularly on Highways, are more likely to result in fatal and serious 

injuries. Distracted driving on Rural roads is also linked to serious injuries. The dataset classifies accident severity 

into minor injury, serious injury, and fatal. Understanding the distribution of severity outcomes provides a 

comprehensive view of the overall impact. Highways have a higher incidence of fatal accidents, emphasizing the 

need for targeted interventions, enforcement, and awareness campaigns on these road types. The dataset 

underscores the importance of targeted safety measures on Highways, especially during adverse weather 

conditions. Strategies to address speeding and reckless driving, particularly in foggy conditions, could significantly 

reduce the severity of accidents. Urban roads, while showing a lower likelihood of fatalities, still require attention 

to mitigate the occurrence of minor injuries. 

3. Conclusions 
In conclusion, the development of a framework for road safety performance indicators through statistical modelling 

has yielded valuable insights into the factors contributing to accident severity. The comprehensive analysis of data 

on road traffic accidents has allowed for the identification of key variables influencing road safety outcomes. The 

implications of these findings extend to both strategic and operational levels of road safety management. The 

statistical models employed in this research have proven effective in capturing the complexities of road safety 

conditions. The correlation between road type, weather conditions, and driver behaviour with accident severity 

underscores the multifaceted nature of road safety. This information can be instrumental in shaping evidence-based 

policies and interventions to reduce the social and economic burden of road traffic accidents. While the developed 

framework provides a solid foundation, it is essential to acknowledge certain limitations. The effectiveness of the 

framework in diverse geographic and cultural contexts should be further explored. Additionally, ongoing data 

collection and refinement of the models will contribute to the continuous improvement of the framework's 

accuracy and applicability. In summary, this research contributes to the ongoing efforts to enhance road safety by 

providing a versatile framework grounded in statistical modelling. The insights derived from this study have the 

potential to inform targeted interventions, improve existing safety measures, and ultimately contribute to the 

reduction of road traffic accidents, injuries, and fatalities. 
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