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1. Introduction  

Road accidents have become an existential problem all over the world. Despite increased safety features in 

vehicles, the number of road accidents is rising with each passing day. Road accidents trigger major financial loss and 

casualties to the road users as well as to the state as a whole [1], [2]. The vehicles came into existence in the 19th 

century, since then, it has become a necessary possession of every human being [3]. The first unfortunate accident 

involved Nicholas Joseph Cugnot in 1777, in which a steam engine-built car collided against the wall [4]. Since then, 

road accidents became a nuisance to humankind. The number of casualties caused by traffic accidents soared to 1.3 

million annually all over the world [5]. The developing countries comparatively suffer more than the developed 

countries as the accident fatality rate is significantly higher because the awareness to safety like seat belts are strictly 

followed in the developed countries along with the post-accident systems, meanwhile, there is a lack of awareness of 
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road safety programs in the developing countries [6], [7]. Developing countries have witnessed a considerable rise in 

road fatalities from 1990 to 2014, where 85 % yearly fatalities and 90% disability adjusted-life years (DALYs) were 

observed [8]. From 1975-1988, the fatalities due to road accidents decreased in the developed countries to 27% and 

63% United States of America (USA) and Canada respectively due to intervention of safety interventions but in the 

same period, the fatalities increased in developing countries like China and Malaysia by 243% and 44% respectively 

[9]. Similarly, in Pakistan, the situation reached an alarming rate and ranked first in Asia for the highest rate of fatalities 

in 2019 [10]. Around 36,000 lives were claimed in vehicular accidents in 2018 and this situation is expected to get 

worsened with the increase in the number of vehicles on roads in Pakistan [11]. One of the contributing factors towards 

an increased number of accidents is the increasing number of vehicles on the roads even though the development of the 

infrastructure remained the same [12]. In the past decade, the number of vehicles per 1000 capita in the past decade 

recorded a huge increase, resulting from the increased burden on the current infrastructure, thereby causing road 

accidents. The vehicles per capita in developed and developing countries as shown in the Table. 1. This table shows 

that in the developed countries like New Zealand and USA have more vehicles per capita as compared to other 

developed countries. Despite of higher vehicles per capita in developed countries as compared to developing countries, 

the number of accidents are more in developing countries rather than the developed countries, which hints that the 

increase in the vehicles is not the only reason for the accidents to take place and there are other contributing factors that 

make the accident happen. The countries in the Table 1 were selected such that it includes at least one country from 

every continent. 

 

Table 1 – Vehicle/capita ownership in various countries 

S. No Country 
Vehicles per 

capita 
Year Reference 

Developed 

1 USA 816 2019 [13] 

2 UK 471 2017 [14] 

3 Germany 561 2017 [15] 

4 Norway 514 2017 [13] 

5 Greece 487 2017 [14] 

6 Israel 394 2019 [15] 

7 New Zealand 837 2019 [16] 

8 France 478 2017 [17] 

9 Netherlands 487 2017 [18] 

Developing 

1 Pakistan 17 2018 [13] 

2 Sri Lanka 157 2019 [14] 

3 Kenya 70 2018 [15] 

4 Iran 178 2015 [13] 

5 North Korea 11 2006 [19] 

6 South Africa 174 2017 [20] 

7                                                                                        India 70 2016 [21] 

8 Bangladesh 4 2015 [22] 

9 Malaysia 433 2015 [22] 

To tackle the complications of the increase in road accidents, precautionary measures must be adopted to decrease 

the number of road accidents and minimize the damages caused by them. For that purpose, smart and intelligent 

measures must be implemented to overcome the consequences of road accidents. These safety precautions and smart 

measures can only be achieved based on the data that is collected without any major loss of information, which would 

be made available for future analysis. The policymakers, designers, and planners are focusing on strict traffic rules and 

regulations, the application of traffic control devices, and safety control systems in the vehicles that could tackle the 

accidental risk and reduce its numbers [23]. To develop a proper road accident reduction framework, the data about the 

past accidents play a vital role in analysis and forecasting the incident of accidents, its damages incurred and its 

consequences, which is highly dependent on accurate past accident records [24]. Accurate data collection of previous 

accident track records is critical to make the targets achievable. Although there exist many loopholes in the data 

collection and thus an absence of creating a proper database to store the record. In developing countries, the accident 

data collections assessment faces troubles such as lack of training for police and traffic departments and lack of 
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standard protocol by the health officials while dealing the casualties, having inadequate analysis techniques, and 

insufficient automation tools [25]. For example, In 2007, the Netherlands police did not report 6% fatalities accidents, 

86% injury accidents, and 40% in-patient accidents [26]. The presence of accident data information is extremely 

important because it is utilized in almost every field like research organizations, awareness campaigns, federal and 

local government agencies, national assembly, and non-government organizations (NGOs); therefore, these bodies raise 

concerns over the principal protocol for failing to achieve efficiency about the data set involving road accidents. Based 

on that accurate raod accident data is of utmost importance [25]. Therefore, by utilizing this data, the planners, 

developers, and engineers could implement safety protocols and assess every section of the road in the country.  

The data collection plays an important role in defining the laws for road users that are safer to be adopted in the 

future. The collected data enable the decision-makers to identify the problem and economic burden, devise effective 

strategies, and advocate the stakeholders to invest in accident prevention programs [10]. The significance also extends 

to understanding the injury and fatalities trend, identifying the location with most accidents and increased injury 

severity features, and evaluating and monitoring the usage of the strategic plans devised for the reduction in accidents 

[26]. It was noted that due to absence of a standardized procedure for collecting accident data, acts as a major hurdle 

towards performing the fruitful analysis [27]. Thus, to count the fatalities and injuries of the accidents, the methods and 

sources for the accident data collection must be analyzed and recorded in such a way that the collected data is resilient 

with a minimum loss of data, least data collection mistakes that could prove beneficial for the planners, engineers, and 

policymaker. Thus, it would enable them to extract the hidden information in the collected data. Therefore, the 

objective of this study was to review and compare the current road accident data collection practices in developing and 

developed countries. Additionally, the problem with manual collection of accident data is highlighted along with the 

uses, compatibility, and framework of digital accident data collection techniques are identified. This review 

significantly assisted in pointing out the current flaws in the accident data collection methods and identified the 

problems due to which loss of data occurs in developing countries. This paper also took into consideration how 

individually installed recording devices could be used in developing countries to improve the data collection methods. 

In the end, a framework was proposed for the adoption of a novel digital accident data collection system that could be 

followed by the developing countries to prevent accident data losses. 

 

2. Literature Review 

To build a concept of the importance of the accident data collection, the Principal Component Analysis (PCA) was 

performed on the accident data from 2005-2013 in the Eskisehir area in Turkey. It was found that geometric features of 

the road like a service road, shoulder, concrete pavements, etc. contribute less towards materializing accidents [28]. The 

Spatio-temporal tools in ArcGIS were used to assess the number of accidents in the Hayatabad area of Khyber 

Pakhtunkhwa province in Pakistan. It was pointed out that road data collection limits the efficiency of results. The 

failure to get accurate results will lead to ambiguity in the analysis [29]. As an example, a study was conducted to 

assess the current accident data collection practices in Yemen due to its under-reporting. It was found that there was a 

full agreement of on-spot accidents between police and hospital records, a partial accuracy of fatalities occurred in the 

three days after the accident and there was no record found about the people who died after three days. It was also 

found that the official and actual accident reports were different and unreliable. The results of the official record are 

misleading and lead to underestimating the accidents [30]. The example conveys a message that the official records are 

not satisfactory. Performing analysis on only official records for road-related research will result in ambiguous results. 

The critical analysis of road accident data collection in the USA, Europe, and India shows that India still uses the First 

Investigation Report (FIR) that omits important recording data, which greatly lowers the efficiency of the collected 

data. With the help of precise data collection, the cause of the accident could be assessed in innovative pre-cash 

monitoring and post-crash support systems in developing countries [31].  

The accident forecasting was performed in Pakistan based on the time series of 2009-2020. The forecasting of road 

accidents was greatly affected by the poor accident data collection as most of the accidents go unnoticed and are not 

reported under the official records [32]. The road accident data was analyzed in Kenya from 2015-to 2020 using a 

machine learning algorithm to identify the top accident reason in the country. The study suggested the fine-tuning of 

police records that could prove useful for analysis as there were missing data in the police records [33]. With the 

increase in traffic volume of roads, the efficiency of the collection of road data decreases, and therefore, modern tools 

are required to keep up with the rise in vehicles accident on the roads. For this purpose, the collection of road data of 

vehicles at intersections and pedestrians crossing the intersections is taken into account. A regression analysis was 

performed to improve the data collection of vehicles at the intersection. It was found that the regression technique 

handles the collection of road data effectively and there is minimal loss in the collection [34]. Similarly, with advances 

in automation tools, the analysis tool is greatly dependent on the real-time traffic accident data; therefore, the collection 

methods and their reliability greatly affect the output result [35]. The road data acquisition was assessed using seven 

variables on straight and curved roads. The results indicated that the sensing system performs accurately while 

recording the accident data and they are displayed effectively on the vehicle systems [36]. The road data was collected 

using a floating device that is placed on the road. To reduce the delay time in data collection sharing, the onboard 

devices on the car are used to save the collected data and once the car is parked the data is shared to the central system. 
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In this way, update interval, delivery ratio, and response time is reduced considerably based on the sharing using the 

mobile cellular data [37]. A study was conducted in Accra, Bandung, and Ho Chi Minh City with 119 observational 

periods to compare the effectiveness of the road data collected by paper-based methods and digital collection systems. 

It was found that digitally collected data productivity was higher due to less errors. It was also pointed out that the cost 

spent on digital recording devices prove useful in the long-term use despite of its maintenance costs [30]. 

 

3. Methodology 

A methodology was developed to conduct a comparison of the current road accidents data collections systems in 

developing and developed countries. It comprises of three parts; the first part assesses the general introduction of 

sources of data collection. The second part focuses on the present practices being employed in developing and 

developed countries. In the last part, a brief overview of the innovative techniques used for data collection in developed 

countries is shown, which could be adopted by the developing countries to improve the data collection methodology 

using recent advancements. Various recent research studies regarding road accident data collection were made a part of 

this review paper to develop a conclusion. The review strategy of this review paper is shown in Fig. 1. 

 

 

Fig. 1 - Review Strategy for accident data collection in developing and developed countries 

4. Sources of Road Accident Data Collection in Developing and Developed Countries 

Road accident data could be collected from a variety of sources. These sources differ from place to place and from 

country to country. The significant source of data collection in both developing and developed countries is the police 

recording system that keeps a record of accident type, location, time, gender, address, and presence of a license [38]. It 

could also be collected from the health sector like hospitals, which have the injury information, accident date, and the 

cost of the aid provided [39]. Insurance firms and vehicle ownership companies also gather their specific data 

containing damage sustained to the vehicle and the driver, severity of the accident, and driver’s particulars.  

In developing countries, government planning departments, NGOs, Red Cross, World Bank, World Health 

Organization (WHO) have an interest in the accident data collection as they identify the location, safety feature, 

population, exposure to the accident, fuel, pollution to research safety, and planning details to curb the severity of road 

accidents [40]. For instance, Sri Lanka drafted a National Road Safety Action Plan for the year 2011-2020 for road 

safety along with third parties and stakeholders for strategies, output, and implementation but there was little progress 

on the plan due to inadequate funding, and poor coordination among the concerned companies [13]. Hence, the 

developing countries mainly rely on manual recording, which fails ultimately due to poor management of the involved 

bodies. 

In developed countries, International Traffic Safety Data and Analysis Group (IRTAD), and Cooperation for 

Assistance and Relief Everywhere (CARE) keep track of accident statistics all over the world [41]. This leads to a basic 

understanding of the difference between the methodologies of developing and developed countries. Developing 

countries solely rely on police records, which includes an abundance of inaccuracy, while the developed countries 

primarily depend on a recording of police officials along with other various tools like web-services, CCTVs and GPS 

systems, and Event data records (EDRs) to update their accident database [42]. For example, Sweden does not 
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primarily rely on data collection from police, but it also keeps track of injuries and fatalities toll due to accidents from 

hospital records. These two departments exchange the information on a single platform known as Swedish Traffic 

Accident Data Acquisition (STRADA), which are forwarded to a responsible national department of the Transport 

Agency [43]. Similarly, data collection assessment in Japan does not include any contract to a third-party firm. Instead, 

Japan’s traffic department ITARDA consists of an on-site police investigation of the accident. The data recorded by 

police is then combined with vehicle registration data, license data, and other comprehensive information, which is 

maintained by Japan Traffic Accidents In-Depth Database (J-TAD) [44]. Table 2 illustrates various road-related 

equipment to ensure the accurate collection of accident data utilized by the developed countries. There are several 

sources available besides the governmental bodies that can contribute to data collection, which shows that the 

collection of data is not just the responsibility of governmental bodies.  

Table 2 - Sources of data collection in developed countries 

Source of data Description Reference 

Social Media 
A recently developed source, which collects 
its data from Waze, Google Maps, Uber, and 

other GPS based applications 
[45]-[49] 

Road 
measurement 
recorders 

Pneumatic recorder, loop detectors, radar 
cameras, and CCTV 

[50], [51] 

Road Users 
equipment  

The recording devices are installed by the 
road users in vehicles like GoPro, Dash 
Cams, Pre-installed GPS in the vehicle. 

[52], [53] 

Open-source 
data 

Infographics issued by the government and 
other stakeholders, brochures, and other 
statistical sources that convey the citizen 

about the number of accidents 

[54]-[57] 

Government 
collected data 

Collected by the law enforcing agencies, 
NGOs working under a government 

contract, most of them are restricted and 
confidential even for analysis purposes. 

[58]-[64] 

5. Data Collection Techniques in Developing and Developed Countries 

4.1 Data Collection Techniques in Developing Countries 

This section gives an overview of current accident recording techniques and their effectiveness. It highlights the 

mechanisms adopted by developing countries to record the accident data for ensuring their road safety programs. Table 

3 illustrates the data collection methods of various developing countries. Most developing countries have a special 

manual form to record accidents while other countries do not have a specific way of recording the accident data. It is 

evident that most of the developing countries still use the oldest method of recording accidents via manual recorders. 

They can be in the shape of forms or registries, which lose their integrity with time. In some developing countries, there 

is even an absence of a standard form that should be filled to register the record of an accident. 

Table 3 - Developing countries' standard practice 

S. No Country Standardized practice Reference 

1 Sri Lanka 
Sri Lanka Accident Data 

Management System 
(SLADMS) 

[65] 

2 Kenya P41 forms [66] 

3 Iran Police KAM114 form [67] 

4 Korea 
Traffic Cop Information 

Management System (TCS), 
GIS 

[68] 

5 
South 
Africa 

Accident Report (AR) Form [69] 

6 India 
Police and other 

departments 
[41] 
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7 Bangladesh 
Police and other 

departments 
[40] 

8 Malaysia 
Malaysian Institute of Road 
Safety Research (MIROS) 

[70] 

9 Pakistan 
Police and other 

departments 
[71] 

Table 4 illustrates the current procedure of accident data collection using accident recording forms [72]. Most of 

these forms have either checkbox, alphanumeric, text space, and diagrams or a combination of them. The advantages 

and disadvantages are described with the recording process of the forms. The solutions are also presented that could be 

implemented to make recording more efficient with minimum loss of information. 

Table 4 - Forms filling the recording procedure of road accidents [72] 

Formats for 
accident 

reporting 
Advantages Disadvantages Proposed Solution 

Checkboxes 

 Relevant data is 
obtained. 

 Ensures no information 
for subsequent analysis 
is left. 

 Makes electronic 
transfer easy. 

 Easily readable. 

 Standard terminology. 

 Eliminates 
misclassification. 

 User-constrained to 
limited information. 

 Not feasible to report all or 
new types of accidents. 

 Not all information is 
recorded like weather, 
time of the day. 

 Extra space is required to 
add information that is not 
available in checkboxes. 

A combination of a 
text field with 
checkboxes can be 
used to report 
unusual reporting. 

Alphanumeric 
codes 

 Consolidation of data 

 Ease of transfer to the 
database 

 Databases enhance 
statistical analysis. 

 Nationally standardized 
method 

 Difficult to decipher. 

 Needs professional 
training. 

 A special legend form is 
needed to outline the code. 

A table should be 
used as a reference 
to read and 
understand the 
codes. 

Text fields 

 Oldest and preferable 

 All information is 
recorded. 

 Useful when reporting 
unusual cases. 

 Non-constrained 
reporting method 

 Consumes space. Difficult 
to store. 

 Electronic conversion 
takes a lot of time. 

 Non-uniformity of 
responses 

It is advisable to 
convert text fields 
into alphanumeric 
and checkboxes for 
the user responses 
and facilitation of 
transferring to 
electronic devices 

Diagrams 

 Requires less space. 

 Can be understood 
easily by anyone.  

 An efficient way of 
communicating 
accident information. 

 Helpful for 
contemplating vehicle 
position 

 Lack of transferability to 
electronic devices. 

 Contains less statistical 
information. 

 Diagrams are difficult to 
make. Cannot be used 
without printed forms. 

The diagrams 
printed should be 
handed out to the 
patrolling officers 
to make more use 
out of them. 

4.1.1 Road Accident Data Collection in Sri Lanka 

The road collection data jurisdiction is with the traffic police department but the concerns are always raised 

because of its inefficiency, inaccuracy, and unreliability in the collection method, which often result in underreporting 

from the police side [73]. An NGO along with Sri Lanka police developed a system known as Sri Lanka Accident Data 
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Management System (SLADMS) to reduce duplicate entries of accident data, induct road safety policies by 

establishing a monitoring mechanism, which works using GIS by collecting their GPS coordinates [5].  

4.1.2 Road Accident Data Collection in Kenya 

The accident data collection and road safety in Kenya is monitored by the National Transport and Safety Authority 

(NTSA) [74], which collects its data from the police department using P41 forms. These forms are filled manually, 

which results in inaccurate information as the follow-up of accidents injury and fatalities counting is weak and is often 

ignored [75]. There is no other way of collecting the accidents officially; however, various researchers have developed 

electronic systems. One of these systems was developed using a web interface that can be viewed using google maps by 

locating the coordinates of the accident using mobile in-built GPS [76]. 

4.1.3 Road Accident Data Collection in Iran 

Although Iran still relies on the police for data collection but there are many organizations like insurance 

companies, Red Crescent and Forensic Medicine that collect accident data. There is no statistical accuracy in all these 

collecting bodies, therefore, relying on a single source would greatly affect the analysis of road accident data [77]. 

Various companies have their mission of data collection and do not intend to share with third parties. For example, 

insurance companies only check whether their client is guilty of the accident or not. Red Crescent ensures collects the 

only number of injured people evacuated from the accident site and the role of Forensic Medicine is to count bodily 

damage, therefore the inaccuracies increase in the accident as there is an absence of a single parent body that collects, 

analyzes, and manages the collected data for analysis [67]. 

4.1.4 Road Accident Data Collection in Korea 

Korea is a developing country, yet it has moved to the electronic systems of data collection as compared to other 

developing countries. Korea has developed three systems namely Traffic Cop Information Management System (TCS), 

Traffic Accident Analysis System (TAAS), Transport Safety Information Management Complex System (TMACS) 

[78]. The data collected by police, insurance agencies, general people, and traffic associations are combined in a single 

electronic database, which is further inserted into the GIS environment, and accidents are analyzed using crime 

information systems, hence, a complete statistical database is prepared for analysis and visualization [68].  

4.1.5 Road Accident Data Collection in South Africa 

Accidents are collected using the Accident Report (AR) forms by police and traffic authorities, which are 

forwarded to Road Traffic Management Corporation (RTMC). The fundamental responsibility of the collection of 

accident data lies with the South African Police Service (SAPS). RTMC does not only rely on police collection but it 

also combines the collected data from SAPS and Culpable Homicide Crash Observation Report (CHoCOR), which are 

combined in statistical form. The RTMC verifies the data for future engagements [79]. 

4.1.6 Road Accident Data Collection in India 

India is facing an issue of under-reporting of road accidents. The collection responsibility falls upon local police 

authorities, which are transferred to the federal authority. Due to the considerable rise in accidents, the police officials 

were insufficient in number for the collection of reliable data, therefore, the data recording responsibility was given to 

NGOs that help raise the awareness among the locals with the help of stakeholders using the revenue collected from the 

fines of road violation fine laws [41]. The NGOs play an influential role in road safety and data collection by working 

under other governmental bodies that help them achieve the desired results, which remove the hindrances for the 

completion of the goal [80].  

4.1.7. Road Accident Data Collection in Bangladesh 

In Bangladesh, road fatalities are five times the number of countries that have the lowest accident fatalities [81]. 

These accidents mostly occur due to a lack of government attention in accident prevention, limited funding, lack of 

coordination of road safety stakeholders, untrained police officers, and inadequate research in road safety programs 

[82]. Like India, the police officials in Bangladesh are accountable for the accident data collection, but there are vague 

mechanisms for this purpose as many researchers have pointed out different primary departments for data collection. 

National Road Safety Council (NRSC) took some in vain steps to curb the data collection problem [82]. Hence, many 

NGOs like Bangladesh Rural Advancement Committee (BRAC) and the Centre for Rehabilitation for the Paralyzed 

(CRP) helped in collecting the data along with environmental factors, tackling injustice, economic prosperity, and 

health issues in the country. BRAC is an authentic source of collecting data as it is transparent, unbiased, uninfluenced 

by politics, well documented, and has trained personnel, therefore, making it unique from other NGOs [40].  
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4.1.8 Road Accident Data Collection in Malaysia 

Malaysia has the highest road accident fatalities among the South-East Asian Nations (ASEAN) [9]. 

Underreporting of road accident data acts as a sabotaging catalyst for the analysis of safety measurements and accident 

prevention approaches. The police record and the actual number of accidents are significantly different from each other 

[83]. In Malaysia, the demographic details are primarily provided by the Royal Malaysian Police (RMP) reports, but 

hospital records have road injury and fatality information [84]. To illustrate the underreporting, the accident data 

collected from police records and hospital records were analyzed. It was found that out of 7625 accident records of 

police data and 362 cases recorded in the hospital, only 311 accidents were present in both the records, which accounts 

for the extreme underreporting of 4.7% of injuries to the police database. The data collection procedure of Malaysia 

falls under the supervision of the Malaysian Institute of Road Safety Research (MIROS), which was founded in 2007. 

This organization is responsible for the collection of road accident data, its generalization, and distribution of 

information for research in road safety. To expedite the research in road safety, a program was developed based on 

MIROS provided data that could visualize the data in a user-friendly environment [70]. 

4.1.9 Road Accident Data Collection in Pakistan 

Like many developing countries, Pakistan also suffers from road safety issues due to underreporting [85]. It has got 

the same system as prevalent in other developing countries- the police department is responsible for the data collection 

and the data is later disseminated to the provincial and federal authorities [86]. The data collected is barren for analysis 

as only 10% of the accidents were recorded when compared to the numbers of police records and hospital records [71]. 

In 2006, the National Road Safety Secretariat (NRSS) was established with the prime objective of structuring an 

effective data bank for road accidents. NGOs have played a positive role in creating awareness and the results are 

commendable [87]. NGOs like the World Health Organization (WHO) and the Asian Development Bank (ADB) started 

working for the betterment of society. Till 2007, many NGOs were working, but none of them extended their efforts for 

road safety. In 2007, Road Traffic Injury Research and Prevention Center (RTIR & PC) was established in Karachi 

[40]. 

The need for the establishment of RTIR & PC was felt by the local doctors due to the difference in recorded data in 

police and hospital records. To cope with the difference in numbers, RTIR & PC was created to create interventions 

over the analytical study for road safety and to work with local bodies for their application [9]. Under this program, the 

data was analyzed of road accidents in 2007, it was found that police-reported 1004 fatal accidents in the province of 

Sindh, while RTIR & PC registered 1185 fatal accident cases just for the city Karachi. This body operates under many 

local hospitals in Sindh province only [83]. One success story of intervention by RTIR & PC is that of Shahrah-e-

Usman Ramz, a point with most pedestrian injury reports was analyzed. It was found that insufficient sight distance and 

sharp curve of the road contributed to the accidents. The concerns were forwarded to the governing bodies and some 

road safety signs were introduced which solved the problem to a certain limit [71]. 

4.2. Collection Method in Developed Countries 

4.2.1 Road Accident Data Collection in the USA 

In the USA, many bodies operate under state departments of transportation, which collect the data and store it in 

the national database. For example, the two Application Programming Interfaces  (APIs) that collect the data are Map 

Quest Traffic and Microsoft Bing Map Traffic [88]. The accident data is also extracted by the official departments in 

the USA using GIS and it provides a large image of maps with accident locations marked on them [89]. Similarly, 

another data collection geographical dataset, which operates in more than 100 countries, is called HERE Routing. Its 

APIs are used for traffic-enabled routing, intermodal routing, Transit routing, isoline routing custom fuel calculations, 

EV routing, studying road infrastructure, planning and optimizing the road signals, and much more [90]. International 

Traffic Safety Data and Analysis Group (IRTAD) was developed comprising of 32 countries including the USA that 

saves the accident data in a common format for analysis purposes [91]. 

4.2.2 Road Accident Data Collection in the UK 

The UK police record accidents using STATS19 form but are not the sole organization that keeps track of 

accidents [92]. The official website www.gov.uk keeps track of driving licenses, Kaggle database contains STATS19 

information regarding damages done in accidents, most gender involved in accidents, and coordinates of the accident. 

The number of injuries, vehicle details, and fatalities are collected from the Statista website. The UK also collects its 

accidents information from a local newspaper using known as The Guardian [93]. Similarly, Collision Recording and 

Sharing (CRASH) system, Road Accident Data Management System (RADMS), and Road Accident Data Recorder 

(RADaR) were developed that collect digital collection, transmission, and storage of accident cases, and police are only 

required to collect the vehicle registration number, which significantly reduces errors in recording [94]. It is further 

shared on the IRTAD database for universal compatibility for analysis [91]. 

http://www.gov.uk/
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4.2.3 Road Accident Data Collection in Germany 

In 1999, the German In-Depth Accident Study (GIDAS) project was launched to improve passengers and vehicle 

safety. It is a combination of a multidisciplinary team that collects the accident data. The traffic officials, medical 

officials, insurance companies, and manufacturers collect the data that is combined at the state level, which is further 

consolidated on the federal level [95]. the breakthrough in GIDAS is that the accident reported by police is 

reconstructed by an inspection team that provides accurate and more information regarding an accident on the roads. 

The information collected focuses on three parameters namely the vehicle, environment, and the participants involved 

in accidents [96]. The consolidated data is uploaded on the IRTAD database [91]. 

4.2.4 Road Accident Data Collection in Norway 

The accident data collection is performed by police and Statistics Denmark, Statistics Finland, and Statistics 

Sweden. This data is reported to Eurostat and International Transport Forum, which is saved in the oracle database. 

Since 2001, the police recording adopted electronic entering which reduces the mistakes and duplicating [97]. It is 

further uploaded on the IRTAD database, which is provided in universal formats for analysis purposes [91]. 

4.2.5 Road Accident Data Collection in Greece 

In Greece, Traffic Police officers go to the accident site and collect complete road accident data in high detail 

forms. After the accident, these forms are forwarded to the Hellenic Statistical Authority which is responsible for the 

final checking and codification in the official National Road Accident Database. Moreover, these data are also 

uploaded on the IRTAD database. Besides this in Greece, data is collected by insurance companies and hospital 

management, but these three collection bodies are not linked with each other and cause mismatches and loss of 

information. A method was developed using GIS that could detect the accident and then upload the accidents based on 

their coordinates on GIS maps but it is not officially been used by the government of Greece [98]. 

4.2.6 Road Accident Data Collection in Italy 

The accident data collection is performed by the local and provisional police on a CTT/INC paper form. The 

collected data is checked through many steps like double entry, out-of-range data, location of the accident. The 

collected data is sent to Automobile Club d’Italia (ACI), which checks the filled forms, check for missing or 

incomplete data [99]. Finally, the error-free data is sent to the Italian National Institute for Statistics (ISTAT) [91]. 

4.2.7 Road Accident Data Collection in New Zealand 

Due to inaccuracies in police recording techniques for data recording, New Zealand has introduced Crash Analysis 

System (CAS) based on the Vision Zero approach, which states that no citizen gets injured or killed in the accident, that 

records the time, location, reason, and road and vehicular data. The advantage of using this system is that it consists of 

certain tools that show accidents on the map, locate high-risk locations and check the trends of accidents [100]. After 

consolidating the CAS information, it is updated and sent to IRTAD for worldwide cooperation for reducing accidents 

[91]. 

4.2.8 Road Accident Data Collection in France 

France does not only rely on police records for accuracy in data collection. For this purpose, a specialized agency 

was formed named Bulletin d'Analyse d'Accident Corporel de la Circulation (BAAC) that works under the Ministry of 

Transport whose sole responsibility is from data collection to data consolidation for traffic accident analysis [101], 

[102]. The police report the accidents to BAAC, which is uploaded to the electronic system. The quality control of 

records is authenticated by the three-step verification process. Initially, the completeness and verification of the forms 

are checked. Then, the data is shared with the local road authorities for correction of collected data. Finally, a domestic 

data record is published, which is cross-checked with the media reports [103], which final report is uploaded on the 

IRTAD database [91]. 

4.2.9 Road Accident Data Collection in the Netherlands 

The Netherlands makes use of three statistical bodies to bring accuracy in police recorded accidents. Firstly, the 

cause of fatality is noted by the coroner. Secondly, the unnatural causes are noted by the court. In the final stage, the 

collected data is matched with the police recorded data [104]. The reason for performing three-step verification is to 

point out the incorrect and under-recording are rules out. Also, to separate the suicide cases from the natural causes of 

fatality [105]. One fruitful outcome of this three-step verification was that in the accidents which happened between 

2010 - 2015, 15% of the accidents were missing in the second step and those accidents were present in the third step 

[106]. Finally, the details are uploaded on IRTAD [91]. 
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The following Table 5 shows that the developed countries do not rely on just police recording. There are many 

governments, and privately owned systems working together to effectively collect the accident data. These are 

maintained and updated daily and are saved on a web service that is accessible for analysis purposes. 

Table 5 - Developed countries' standard practice 

S. No Country Standardized practice Reference 

1 USA 

Fatality Analysis Reporting System (FARS), The National 
Automotive Sampling System (NASS)-General Estimates 
System (GES), The National Automotive Sampling System 
(NASS)-Crashworthiness Data System (CDS), The State 
Data System (SDS), The Highway Safety Information 
System (HSIS), The U.S. Census Bureau, The Strategic 
Highway Research Program 2-Naturalistic Driving Study 
(SHRP2-NDS), The Center for Advanced Public Safety 
(CAPS), IRTAD 

[107], [108] 

2 UK 
IRTAD, Kaggle, data.gov.uk, STATS 19, CRASH, 
RADMS, RADaR 

[93], [94], 
[108] 

3 Germany 
International Traffic Safety Data & Analysis Group 
(IRTAD), GIDAS, Police agencies of the different states 
and then consolidated at the federal level 

[108], [109] 

4 Norway 
Collected by the police and consolidated at the national level 
by Statistics Norway and the Public Roads Administration. 

[108], [110] 

5 Greece 
Attica Tollway crash database, International Traffic Safety 
Data & Analysis Group (IRTAD) 

[108], [111] 

6 Italy 
Police, National Institute of Statistics (ISTAT), International 
Traffic Safety Data & Analysis Group (IRTAD) 

[108], [112] 

7 
New 

Zealand 
Police, Crash Analysis System (CAS), IRTAD [112] 

8 France 
Bullettin d'Analyse d'Accident Corporel de la Circulation 
(BAAC), IRTAD 

[102] 

9 Netherlands Three-step police information, IRTAD [91], [113] 

6. Innovation in Data Collection Techniques 

Since the inception of the digital age, the manual technique of recording has become obsolete as it lowers the data 

collection due to human error [114]. A mobile application was developed, which was based on Google Application 

Programming Interfaces (APIs) and Global Positioning System (GPS) to prevent the loss of valuable information while 

using the manual recording of P41 forms for accident data collection [66]. An accident data system was developed in 

Abu Dhabi in GIS to facilitate the police department and other stakeholders to efficiently collect the accident data 

[115]. One type of innovative system was introduced in Spain, which is known as Measuring and Recording Traffic 

Accident Sequence (METRAS). It records the accidents, attaches the coordinates, and shows up on the traffic system 

based on the accident severity. It was found to be more efficient, reliable, easily accessible than police record as 

compared to the statistical method of recording [116]. Another real-time application of GIS was shown for road 

accidents by designing a java-based platform that users can view, customize and change the layers of the software to 

check the accident locations. This gives the user an advantage to view accident spots using smartphones anywhere in 

the world [117]. Kentucky, USA uses a specially designed electronic accident collection system using bar codes and 

scanners to locate the accidents using GPS. This system is linked with the federal database that compares the driver 

details on the electronic form, thus reducing errors in recording and minimizing the human error of entry [118].  

Iowa, USA developed a Traffic and Criminal Software (TraCS) for accident data collection as field-friendly by 

introducing various options like bar codes, CCTVs, digital cameras, and electronic data entry along with the GPS. The 

officials can take a photo and upload it with the GPS coordinates on GIS software, which can be viewed easily and 

results can be deduced with full confidence [119]. Illinois uses a combination of custom-developed software along and 

TraCS. This data system works by using GPS in vehicles for accident locations. A sketching tool is used along with the 

electronic filing of forms in which the accidents are graphically represented, hence, adding accuracy and in-depth 

analysis of the accidents [120]. Romanian researchers developed an electronic system for traffic accident data 

collection. The electronic system consists of forms, distance, contact, and witness’. This operates on a handheld device 

and its user interface is easy to work with [121]. Similarly, a low-cost accident detection system was used in vehicles as 

an on-board unit, consisting of many sensors like GPS, accelerometer, gyroscope, and Wi-Fi module, the accident was 
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recorded and sent to the database system called as V2X communication technology. This unit searches for a nearby 

hospital and requests medical assistance [122]. 

7. Discussion 

This study explained and compared the common practices of accident data collection in developing countries and 

developed countries and a major difference was observed. The developed countries utilize public and private 

instruments on the road to extract useful information, which is then sent to the recording agency. The developed 

country’s citizens are well-equipped with the accident detection systems, safety features of the car, as well as the 

constant connectivity of the internet. It gives developed countries an edge over developing countries in the field of 

accident data collection. This shortcoming is one of the major contributing factors in accident data collection, which 

leads to under-reporting and under-recording of accident data.  

A lot of studies suggest that small-scale prototypes for digital accident data collection have already been developed 

with full confidence but due to the high initial cost and non-serious attitude of the governing bodies involved in the 

implementation of road safety programs, the innovation techniques are still not considered in many countries. 

The developing countries suffer considerably due to the underreporting of the data by collecting bodies. The 

underreporting of the road accident often leads to confusion and unfertile results of the analysis. In most countries, the 

collection of road accident data falls under the jurisdiction of local police authority but due to deficiency of trained and 

professional personnel, lack of recording devices, inaccessibility to the data bank, inability to take a correct history of 

the accident, and a dearth of advanced collection techniques in the field often leads to the problem of underreporting. 

There is an absence of a committed organization whose prime task is to collect the road accident data by utilizing 

advanced tools and techniques. The developed countries have demonstrated that accident severity can be reduced by 

incorporating the dedication of governing bodies and the implementation of advanced road safety systems by collecting 

the data efficiently. The collected data can be used for target setting in accident reduction, to evaluate the impact of 

interventions, to indicate the road safety conditions, and to create awareness regarding the accidents among the public. 

The developing countries suffer the most, where the lack of funding and mismanagement among the involved 

departments creates unwanted interventions. The situation of accident cases is worsening in developing countries as the 

accidents are increasing day by day and the number of vehicles on road are growing at a fast pace, which is a clarion 

call for the officials to act promptly. 

The police officials in developing countries only collect the accident data and keep the data with themselves as 

there is an absence of a centralized body that consolidates the data and removes the over-reporting or duplicating 

reports and makes the data ready for analysis purposes. As a result, the analysis of the road accident data generates 

misleading results. Although the police is a prime department for data collection, the only difference between 

developing and developed countries is the approach for utilizing the reported accidents by combing it from various 

sources for the confirmation of the accident cases. The developed countries have made certain bodies whose sole 

responsibility is to collect, analyze, manage, and store the collected data in a specialized format, which the developing 

countries lack. 

The data collection systems in developing countries are still old, faulty, and contain a significant number of 

mistakes due to human error. It is due to malpractice in reporting or insufficient accuracy in recording the accidents that 

lead to a plethora of problems like lack of education for filling the forms correctly, under-reporting of accidents due to 

mutual consent of the vehicle owners, less space for noting down the pre-defined scenarios on the form, unavailability 

of space on the accident forms, loss of record due to negligence, under-reporting and poor coordination for sharing 

accidental data for analysis purposes among the various road-related departments as shown in Fig. 2. 

8. Framework 

The data processing needs a framework that is robust and ensures compatibility in the analysis. A centralized data 

handling agency must be the one, whose fundamental objective is to obtain and compile the data, remove unwanted 

information and noise, store the data in an organized way, and prepare it for analysis. This data can be useful for 

accident prevention, planning of future highway infrastructure, identification of hotspots, and future change in the 

geometric design of the roads. The collected data can prove useful to deter people from not following the road rules 

using infographics, social media ads, context diagrams, and banners. With this understanding, the framework has been 

proposed as shown in Fig. 3. 

9. Conclusion 

This paper demonstrated the accident data collection methods and techniques that are followed all over the world 

and the consequences of poor data management. It was concluded that the developing countries still rely on manual 

recording, while developed countries have incorporated the latest technology to collect the accident data. Among many 

contributing reasons, the one reason for most accident cases to happen is due to the absence of awareness of road safety 

programs in developing countries. There is an absence of centralized data collection systems that are passed from 

several steps, which increases the accuracy of the data collection. There is also a lack of proper training that is 
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necessary to ensure the correct collection of the accident data. The discussion on the current data recording techniques 

illustrated that the government sector has collaborated with private firms to prevent loss of data and efficient 

application of data collection in a few developing countries. Most developing countries are deprived of this scientific 

collaboration, which results in the under-recording of the accident data. Moreover, most of the manually collected data 

consists of duplicate cases and some important variables in the collection stage go un-reported. Finally, the solution for 

form-filling collection techniques was introduced along with the use of the proposed framework. 

 

 

Fig. 2 - Problems associated with manual measurement 

 

 

Fig. 3 - Framework for a digital collection of accident data 
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The manual collection of accident data is faulty because of a lot of the aforementioned errors associated with it. 

This is the reason why developed countries ceased to rely on it and moved to the next age of data collection methods. 

The current practices of road accident data collection of developing countries are obsolete in developed countries. The 

framework of DDC shows three stages of data collection, which minimizes the loss of data and ensures that each 

accident is recorded. 

In developing countries, the police perform data recording and are the prime source of data collection. It is 

unreliable and inefficient in most cases. This kind of data collection needs quality control and requires proper training 

for filling out the forms to bring accuracy in the data for the researchers. Training will ensure logical data entry, 

completeness, and reliable results. Currently, it is time-consuming, resource-intensive, expensive, and difficult to 

compile. These reasons show that there is a substantial need for innovation in this area of study. 

Accidents are increasing day by day with more vehicles on the road and their data collection is becoming more 

challenging, which results in loss of data and under-reporting of the accidents. The local bodies and government must 

understand the gravity of this situation and the manual recording must be changed to digital recording, which could 

unravel precious information for road safety analysis before it is too late. 

It is recommended that a centralized collection system must be used, and the developing countries should adopt or 

follow the framework of data collection using digital techniques to prevent the loss of useful data as the NGOs 

operating in many developing countries will work till their funding and therefore, it is not the viable solution of 

accurate data collection. The locals must be encouraged to install the road accident recording cases like dash cameras or 

report the accidents via mobile applications to bring accuracy to the police records of road accident data collection. 

Also, the data recorded by the private device should be shared with a centralized body. The basic concern is to save 

human life and property for which road safety measurements are needed. Practical road safety arrangements can be 

made only when the data collection procedures become trustworthy. Not only this but also a shift from manual towards 

digitalization is the need of the hour. 

Acknowledgement 

The authors would like to thank Universiti Teknologi PETRONAS (UTP) for the support provided for this 

research. 

References 

[1] Bondžić, J., M. Sremački, S. Popov, I. Mihajlović, B. Vujić, and M. Petrović, Exposure to hazmat road accidents–

Toxic release simulation and GIS-based assessment method. Journal of Environmental Management, 2021. 293: 

p. 112941. 

[2] Shala, K. and A. Dorri, Identification of the Accidents Causes and their Engineering Analysis: The Case of 

Albania. International Journal of Innovative Technology and Interdisciplinary Sciences, 2021. 4(2): p. 706-715. 

[3] Zegras, P.C., E. Ben-Joseph, F. Hebbert, and J.F. Coughlin, Comparative Study of Baby Boomers’ Travel 

Behavior and Residential Preferences in Age-Restricted and Typical Suburban Neighborhoods. 2008. 

[4] Goniewicz, K., M. Goniewicz, W. Pawłowski, and P. Fiedor, Road accidents in the early days of the automotive 

industry. Polish Journal of Public Health, 2015. 125(3): p. 173-176. 

[5] (WHO), W.H.O. Launch of Sri Lanka Accident Data Management System (SLADMS). 2018  

https://www.who.int/srilanka/news/detail/06-09-2018-launch-of-sri-lanka-accident-data-management-system-

(sladms)---07th-september-2018-colombo. 

[6] Jadaan, K., E. Al-Braizat, S. Al-Rafayah, H. Gammoh, and Y. Abukahlil, Traffic safety in developed and 

developing countries: A comparative analysis. Journal of Traffic and Logistics Engineering Vol, 2018. 6(1). 

[7] Alaloul, W. S., M. A. Musarat, M. Liew, and N. A. W. A. Zawawi. Influential safety performance and assessment 

in construction projects: a review. AWAM International Conference on Civil Engineering. 2019. Springer. 

[8] Beasley, E., D.J. Beirness, and A.J. Porath-Waller, A comparison of drug-and alcohol-involved motor vehicle 

driver fatalities. 2011: Canadian Centre on Sustance Abuse. 

[9] Organization, W.H., Global status report on road safety 2013: supporting a decade of action: summary. 2013, 

World Health Organization. 

[10] Correspondant Road accidents in Pakistan claimed 36,000 lives last year. 2019. 

[11] Lu, H., H. Ma, Z. Sun, and J. Wang, Analysis and prediction on vehicle ownership based on an improved 

stochastic Gompertz diffusion process. Journal of Advanced Transportation, 2017. 2017. 

[12] Alkheder, S. A., R. Sabouni, H. El Naggar, and A. R. Sabouni, Driver and vehicle type parameters' contribution to 

traffic safety in UAE. Journal of Transport Literature, 2013. 7(2): p. 403-430. 

[13] Ceicdata. Motor Vehicle Registered in USA. 2020. https://www.ceicdata.com/en/indicator/united-states/motor-

vehicle-registered. 

[14] Ceicdata. Motor Vehicle registered in United Kingdom. 2020. https://www.ceicdata.com/en/indicator/united-

kingdom/motor-vehicle-registered. 

https://www.who.int/srilanka/news/detail/06-09-2018-launch-of-sri-lanka-accident-data-management-system-(sladms)---07th-september-2018-colombo
https://www.who.int/srilanka/news/detail/06-09-2018-launch-of-sri-lanka-accident-data-management-system-(sladms)---07th-september-2018-colombo
https://www.ceicdata.com/en/indicator/united-states/motor-vehicle-registered
https://www.ceicdata.com/en/indicator/united-states/motor-vehicle-registered
https://www.ceicdata.com/en/indicator/united-kingdom/motor-vehicle-registered
https://www.ceicdata.com/en/indicator/united-kingdom/motor-vehicle-registered


Babar Ali et al., International Journal of Integrated Engineering Vol. 14 No. 1 (2022) p. 336-352 

 349 

[15] Ceicdata. Germany's Motor Vehicle Registered from 2005 to 2015. 2020.: https://www.ceicdata.com/en/ 

indicator/germany/motor-vehicle-registered. 

[16] Ceicdata, Norway's Motor Vehicle Registered from 2005 to 2015. 2020. 

[17] Ceicdata. Greece's Motor Vehicle Registered from 2005 to 2015. 2020. https://www.ceicdata.com/en/ 

indicator/greece/motor-vehicle-registered. 

[18] Ceicdata. Motor Vehicle Registered in Italy. 2020. https://www.ceicdata.com/en/indicator/italy/motor-vehicle-

registered. 

[19] Ceicdata. South Africa's Motor Vehicle Registered from 2005 to 2015. 2020. https://www.ceicdata.com/en/ 

indicator/south-africa/motor-vehicle-registered. 

[20] Ceicdata. India's Motor Vehicle Registered from 2005 to 2015. 2020. https://www.ceicdata.com/en/ 

indicator/india/motor-vehicle-registered. 

[21] Ceicdata. Bangladesh Motor Vehicle Registered. 2020. https://www.ceicdata.com/en/bangladesh/motor-vehicle-

registered/motor-vehicle-registered-bangladesh-total. 

[22] Ceicdata. Malaysia's Motor Vehicle Registered from 2005 to 2015. 2020. https://www.ceicdata.com/en/ 

indicator/malaysia/motor-vehicle-registered. 

[23] Bank, T.W., Road death and injuries hold back economic growth in developign countries. 2018. 

[24] Meter, M.E. Vehicles per 1000 people 2020. http://mecometer.com/compare/singapore+thailand/vehicles-per-

thousand-people/. 

[25] Cicek, Z. and Z. Ozturk, Importance of road parameters on traffic accidents. 2018, Transist. 

[26] Sameera, S., Bangalore: Silicon City or Black City? 

[27] Rabbani, M.B.A., U. Usama, M.A. Musarat, and W.S. Alaloul. Indicators of injury severity of truck crashes using 

random parameter logit modeling. in 2021 International Conference on Decision Aid Sciences and Application 

(DASA). 2021. IEEE. 

[28] Pietro, G.D., Road crash and road crash injury data for setting and monitoring targets, in UNECE Seminar on 

Improving Global Road Safety. 2009: Bishkek  

[29] Rabbani, M.B.A., P.D.S.A. Khan, D.Q. Iqbal, and E.Q. Zaman, Analysis of vehicle accidents using spatio-

temporal tools in ArcGIS; a case study of Hayatabad, Peshawar. International journal of engineering works, 2019. 

6(12): p. 339-344. 

[30] Mehmood, A., N. Taber, A.M. Bachani, S. Gupta, N. Paichadze, and A.A. Hyder, Paper versus digital data 

collection for road safety risk factors: reliability comparative analysis from three cities in low-and middle-income 

countries. Journal of medical internet research, 2019. 21(5): p. e13222. 

[31] Jha, A.N., G. Tiwari, and N. Chatterjee, Road accidents in EU, USA and India: a critical analysis of data 

collection framework, in Strategic System Assurance and Business Analytics. 2020, Springer. p. 419-443. 

[32] Rabbani, M.B.A., M.A. Musarat, W.S. Alaloul, M.S. Rabbani, A. Maqsoom, S. Ayub, H. Bukhari, and M. Altaf, 

A Comparison Between Seasonal Autoregressive Integrated Moving Average (SARIMA) and Exponential 

Smoothing (ES) Based on Time Series Model for Forecasting Road Accidents. Arabian Journal for Science and 

Engineering, 2021: p. 1-26. 

[33] Muguro, J.K., M. Sasaki, K. Matsushita, and W. Njeri, Trend analysis and fatality causes in Kenyan roads: A 

review of road traffic accident data between 2015 and 2020. Cogent Engineering, 2020. 7(1): p. 1797981. 

[34] Shepelev, V., S. Aliukov, K. Nikolskaya, and S. Shabiev, The capacity of the road network: Data collection and 

statistical analysis of traffic characteristics. Energies, 2020. 13(7): p. 1765. 

[35] Musarat, M.A., M. Altaf, M.B.A. Rabbani, W.S. Alaloul, K.M. Alzubi, and M. Al Salaheen. Automation in 

Traffic Engineering to Prevent Road Accidents: A Review. in 2021 Third International Sustainability and 

Resilience Conference: Climate Change. 2021. IEEE. 

[36] Shen, D., Q. Yi, L. Li, R. Tian, S. Chien, Y. Chen, and R. Sherony, Test scenarios development and data 

collection methods for the evaluation of vehicle road departure prevention systems. IEEE Transactions on 

Intelligent Vehicles, 2019. 4(3): p. 337-352. 

[37] Rashidi, M., I. Batros, T.K. Madsen, M.T. Riaz, and T. Paulin. Placement of road side units for floating car data 

collection in highway scenario. in 2012 IV International Congress on Ultra Modern Telecommunications and 

Control Systems. 2012. IEEE. 

[38] Loo, B.P. and K. Tsui, Factors affecting the likelihood of reporting road crashes resulting in medical treatment to 

the police. Injury prevention, 2007. 13(3): p. 186-189. 

[39] Cryer, P., S. Westrup, A. Cook, V. Ashwell, P. Bridger, and C. Clarke, Investigation of bias after data linkage of 

hospital admissions data to police road traffic crash reports. Injury prevention, 2001. 7(3): p. 234-241. 

[40] Janstrup, K.H., S. Kaplan, T. Hels, J. Lauritsen, and C.G. Prato, Understanding traffic crash under-reporting: 

linking police and medical records to individual and crash characteristics. Traffic injury prevention, 2016. 17(6): 

p. 580-584. 

[41] Guler, E., How to Improve NGO Effectiveness in Development? A Discussion on Lessons Learned. A Discussion 

on Lessons Learned (February 18, 2008), 2008. 

[42] Farmer, C.M., Reliability of police-reported information for determining crash and injury severity. 2003. 

https://www.ceicdata.com/en/indicator/greece/motor-vehicle-registered
https://www.ceicdata.com/en/indicator/greece/motor-vehicle-registered
https://www.ceicdata.com/en/indicator/italy/motor-vehicle-registered
https://www.ceicdata.com/en/indicator/italy/motor-vehicle-registered
https://www.ceicdata.com/en/indicator/india/motor-vehicle-registered
https://www.ceicdata.com/en/indicator/india/motor-vehicle-registered
https://www.ceicdata.com/en/bangladesh/motor-vehicle-registered/motor-vehicle-registered-bangladesh-total
https://www.ceicdata.com/en/bangladesh/motor-vehicle-registered/motor-vehicle-registered-bangladesh-total
http://mecometer.com/compare/singapore+thailand/vehicles-per-thousand-people/
http://mecometer.com/compare/singapore+thailand/vehicles-per-thousand-people/


Babar Ali et al., International Journal of Integrated Engineering Vol. 14 No. 1 (2022) p. 336-352 

 350 

[43] Värnild, A., P. Larm, and P. Tillgren, Incidence of seriously injured road users in a Swedish region, 2003–2014, 

from the perspective of a national road safety policy. BMC public health, 2019. 19(1): p. 1576. 

[44] IFTARD, Japan Traffic Accidents Databases (J-TAD). 2020.  https://www.itarda.or.jp/english/activities. 

[45] Zhang, Z., Q. He, J. Gao, and M. Ni, A deep learning approach for detecting traffic accidents from social media 

data. Transportation research part C: emerging technologies, 2018. 86: p. 580-596. 

[46] Amin-Naseri, M., P. Chakraborty, A. Sharma, S.B. Gilbert, and M. Hong, Evaluating the reliability, coverage, and 

added value of crowdsourced traffic incident reports from Waze. Transportation research record, 2018. 2672(43): 

p. 34-43. 

[47] Dabiri, S. and K. Heaslip, Developing a Twitter-based traffic event detection model using deep learning 

architectures. Expert systems with applications, 2019. 118: p. 425-439. 

[48] Salas, A., P. Georgakis, and Y. Petalas. Incident detection using data from social media. in IEEE 20th 

International Conference on Intelligent Transportation Systems (ITSC). 2017. IEEE. 

[49] Pandhare, K.R. and M.A. Shah. Real time road traffic event detection using Twitter and spark. in International 

conference on inventive communication and computational technologies (ICICCT). 2017. IEEE. 

[50] Roshandel, S., Z. Zheng, and S. Washington, Impact of real-time traffic characteristics on freeway crash 

occurrence: Systematic review and meta-analysis. Accident Analysis & Prevention, 2015. 79: p. 198-211. 

[51] Yuan, J. and M. Abdel-Aty, Approach-level real-time crash risk analysis for signalized intersections. Accident 

Analysis & Prevention, 2018. 119: p. 274-289. 

[52] Cao, G., J. Michelini, K. Grigoriadis, B. Ebrahimi, and M.A. Franchek, Cluster-based correlation of severe 

driving events with time and location. Journal of Intelligent Transportation Systems, 2016. 20(6): p. 516-531. 

[53] Xiong, X., L. Chen, and J. Liang, A new framework of vehicle collision prediction by combining SVM and 

HMM. IEEE Transactions on Intelligent Transportation Systems, 2017. 19(3): p. 699-710. 

[54] Australia, G.o. Australia's Regional Open Data Census. 2020. http://australia.census.okfn.org. 

[55] Gov, D. Open Data Catalog - Traffic Accidents. 2019. https://catalog.data.gov/dataset?q=traffic+accidents&sort= 

views_recent+desc&tags=crash&as_sfid=AAAAAAXHjZkDY7gFA5iMx_28NUE0FLt7GCD6A_wjSzainkj_rsp

LB-fqUew5h3LiHfKwq25Q1jllDf64k8tuEJ03xVdCKo4_qW6HRpHe_XBlCPYQhLUOwC0CkWT-

WHXEHYKSTII%3D&as_fid=be93db12e7584b. 

[56] Co, D.G., Datos.Gov.Co - Colombia - Open Data Catalog- Road Accidents. 2019. 

[57] UK, D.G. Data.Gov.UK - United Kingdom - Open Data Catalog - Traffic Accidents. 2019. https://data.gov.uk/ 

search?q=traffic+accidents. 

[58] Zheng, M., T. Li, R. Zhu, J. Chen, Z. Ma, M. Tang, Z. Cui, and Z. Wang, Traffic accident’s severity prediction: A 

deep-learning approach-based CNN network. IEEE Access, 2019. 7: p. 39897-39910. 

[59] Moriya, K., S. Matsushima, and K. Yamanishi, Traffic risk mining from heterogeneous road statistics. IEEE 

Transactions on Intelligent Transportation Systems, 2018. 19(11): p. 3662-3675. 

[60] Scott-Parker, B. and O. Oviedo-Trespalacios, Young driver risky behaviour and predictors of crash risk in 

Australia, New Zealand and Colombia: Same but different? Accident Analysis & Prevention, 2017. 99: p. 30-38. 

[61] Tiwari, P., H. Dao, and G.N. Nguyen, Performance evaluation of lazy, decision tree classifier and multilayer 

perceptron on traffic accident analysis. Informatica, 2017. 41(1). 

[62] Hashmienejad, S.H.-A. and S.M.H. Hasheminejad, Traffic accident severity prediction using a novel multi-

objective genetic algorithm. International journal of crashworthiness, 2017. 22(4): p. 425-440. 

[63] Ghosh, B., M.T. Asif, and J. Dauwels. Bayesian prediction of the duration of non-recurring road incidents. in 

2016 IEEE Region 10 Conference (TENCON). 2016. IEEE. 

[64] Sameen, M.I. and B. Pradhan, Severity prediction of traffic accidents with recurrent neural networks. Applied 

Sciences, 2017. 7(6): p. 476. 

[65] Organization, W.H. Launch of Sri Lanka Accident Data Management System (SLADMS) - 07th September 2018, 

Colombo. 2018. https://www.who.int/srilanka/news/detail/06-09-2018-launch-of-sri-lanka-accident-data-

management-system-(sladms)---07th-september-2018-colombo. 

[66] Derdus, K.M. and V.G. Ozianyi. A Mobile solution for road accident data collection. in Proceedings of the 2nd 

Pan African International Conference on Science, Computing and Telecommunications (PACT 2014). 2014. 

IEEE. 

[67] Sadeghi-Bazargani, H., S. Sharifian, D. Khorasani-Zavareh, R. Zakeri, M. Sadigh, M. Golestani, M. Amiri, R. 

Masoudifar, F. Rahmani, and N. Mikaeeli, Road safety data collection systems in Iran: a comparison based on 

relevant organizations. Chinese journal of traumatology, 2020. 23(5): p. 265-270. 

[68] Jaehoon SUL, L.O. Road Accident Data Collection and Management System in Korea. 2015. 

https://www.unescap.org/sites/default/files/5.3.KOTI-DATA.pdf. 

[69] Centre, A.i., Accident Report Form. 

[70] Hizal Hanis, H. and S. Sharifah Allyana. The construction of road accident analysis and database system in 

Malaysia. in 14th IRTAD Conference. 2009. 

https://www.itarda.or.jp/english/activities
http://australia.census.okfn.org/
https://www.who.int/srilanka/news/detail/06-09-2018-launch-of-sri-lanka-accident-data-management-system-(sladms)---07th-september-2018-colombo
https://www.who.int/srilanka/news/detail/06-09-2018-launch-of-sri-lanka-accident-data-management-system-(sladms)---07th-september-2018-colombo


Babar Ali et al., International Journal of Integrated Engineering Vol. 14 No. 1 (2022) p. 336-352 

 351 

[71] Saqib, M., K. Sheeraz, and M. Farooqui. Development of guidelines for road safety audit in Pakistan: Case 

studies. in Proceeding of the 3rd International Symposium on Infrastructure Engineering in Developing Countries 

(IEDC 2010). 2010. 

[72] P.Thomas, R.W., S.Mavromatis, K.Folla, A.Laiou, G.Yannis, Survey Results: Road Safety Data, Data Collection 

Systems And Definitions. 2017. p. 1-118. 

[73] Amal, K., Safety in Mobility: The Sri Lankan Record. 1992, National Transport Day. 

[74] Muguro, J.K., M. Sasaki, K. Matsushita, and W.J.C.E. Njeri, Trend analysis and fatality causes in Kenyan roads: 

A review of road traffic accident data between 2015 and 2020. 2020. 7(1): p. 1797981. 

[75] Otsyeno, F.J.E.A.O.J., Road safety in Kenya. 2011. 5(2): p. 33-35. 

[76] Kenga, M.D., A Mobile solution for road accident data collection and presentation. 2014, iLabAfrica. 

[77] Khorshidi, A., E. Ainy, M. Sabagh, H.J.S.p. Soori, and i. prevention, Traffic injury data collection in Iran, 

challenges and solutions. 2015. 3(1): p. 35-42. 

[78] KoROAD. Traffic Accident Anaylsis System. 2018. http://taas.koroad.or.kr/web/shp/ine/initTaas.do. 

[79] Forum, I.T. Road Safety Annual Report 2019 South Africa. 2019. https://www.itf-

oecd.org/sites/default/files/south-africa-road-safety.pdf. 

[80] SAGAR, R., 6 Not For Profit Organisations Who Are Using Data Analytics To Usher Change In India. 2018. 

[81] Bandyopadhyay, A., J.E. Nora, D. Bose, K. Srinivasan, J.H.F. Woodrooffe, N.J. Keats, N. Surie, and A.G. Bliss, 

Delivering Road Safety in Bangladesh: Leadership Priorities and Initiatives to 2030. 2020, The World Bank. 

[82. Janssens, D., Data science and simulation in transportation research. 2013: IGI Global. 

[83] Kamaluddin, N.A., M.F. Abd Rahman, and A. Várhelyi, Matching of police and hospital road crash casualty 

records–a data-linkage study in Malaysia. International journal of injury control and safety promotion, 2019. 

26(1): p. 52-59. 

[84] Malaysia, G.o., Road Safety. 2019. 

[85] Ahmed, A., Road safety in Pakistan. National Road Safety Secretariat, Islamabad, 2007. 142. 

[86] Adnan, M., M.S. Ali, A. Qadir, and K. Sheeraz. Increasing effectiveness of road safety interventions-An 

operational model for developing countries. in First International Forum of Traffic Safety. 2011. 

[87] Forum, I.T. Reporting on Serious Road Traffic Casualties Combining and using different data sources to improve 

understanding of non-fatal road traffic crashes. 2020. https://www.itf-oecd.org/sites/default/files/docs/road-

casualties-web.pdf. 

[88] Moosavi, S., M.H. Samavatian, S. Parthasarathy, and R. Ramnath, A Countrywide Traffic Accident Dataset. 

arXiv preprint arXiv:1906.05409, 2019. 

[89] ESRI. Traffic Counts in the United States. 2020. https://www.arcgis.com/home/item.html?id= 

ced1855778634da6b72516ec2f33b219. 

[90] Datarade. HERE Map Data. 2020. https://datarade.ai/data-products/here-map-data. 

[91] Forum, I.T. IRTAD Road Safety Database. https://www.itf-oecd.org/irtad-road-safety-database. 

[92] Transport, D.f. Road Safety Data. 2021. https://data.gov.uk/dataset/cb7ae6f0-4be6-4935-9277-47e5ce24a11f/ 

road-safety-data. 

[93] Bhawkar, A., Severe Traffic Accidents in United Kingdom, N.C.o. Ireland, Editor. 2018. 

[94] Guide, W.R.A. Road Network Operations & Intelligent Transport Systems. https://rno-its.piarc.org/en/network-

operations-its-road-safety-accident-analysis/data-capture. 

[95] https://www.gidas.org/en/willkommen/. Welcome to GIDAS. https://www.gidas.org/en/willkommen/. 

[96] Study, G.I.-D.A. About GIDAS – Methodology. https://www.gidas.org/en/about-gidas/gidas-methodik/. 

[97] Norway, S. Road traffic accidents involving personal injury. 2019. https://www.ssb.no/en/transport-og-

reiseliv/statistikker/vtu/aar. 

[98] Ioannis, B., S. Alexia, B. Socrates, K. Nikolas, and V. Dimitra, Developing A Gis-Based Methodology For 

Managing And Analyzing Road Traffic Accident Data In Greece. 

[99] d'Italia, A.C. Accident reporting methodology. 2005. http://www.lis.aci.it/en/special-pages/statistical-

methodology-and-survey/accident-reporting-methodology/. 

[100]Agency, N.Z.T., Crash Analysis System (CAS). 2020. 

[101]dictionary, T.F. BAAC acronym. 2021. https://acronyms.thefreedictionary.com/BAAC. 

[102]observatory, F.r.s. Data tools. 2021. https://www.onisr.securite-routiere.gouv.fr/en/data-tools. 

[103]Dovile Adminaite, G.J., Henk Stipdonk, Heather Ward, An Overview Of Road Death Data Collection In The EU 

2018, European Tansport Safety Council. 

[104]Commission, E., Road Safety: new statistics call for fresh efforts to save lives on EU roads. 2016. 

[105]ETSC, Ranking EU Progress on Road Safety. 2017: 1th Road Safety Performance Index report. 

[106]SWOV, Road deaths in the Netherlands. 2020. 

[107]Abdulhafedh, A., Road traffic crash data: an overview on sources, problems, and collection methods. Journal of 

transportation technologies, 2017. 7(2): p. 206-219. 

[108]Derriks, H.M. and P.M. Mak, IRTAD Special Report Underreporting Of Road Traffic Casualties. 2007. 

[109]Forum, I.T., Road Safety Annual Report 2019 Germany. 2019. 

http://taas.koroad.or.kr/web/shp/ine/initTaas.do
https://www.itf-oecd.org/sites/default/files/south-africa-road-safety.pdf
https://www.itf-oecd.org/sites/default/files/south-africa-road-safety.pdf
https://www.itf-oecd.org/sites/default/files/docs/road-casualties-web.pdf
https://www.itf-oecd.org/sites/default/files/docs/road-casualties-web.pdf
https://datarade.ai/data-products/here-map-data
https://www.itf-oecd.org/irtad-road-safety-database
https://rno-its.piarc.org/en/network-operations-its-road-safety-accident-analysis/data-capture
https://rno-its.piarc.org/en/network-operations-its-road-safety-accident-analysis/data-capture
https://www.gidas.org/en/willkommen/
https://www.gidas.org/en/willkommen/
https://www.gidas.org/en/about-gidas/gidas-methodik/
https://www.ssb.no/en/transport-og-reiseliv/statistikker/vtu/aar
https://www.ssb.no/en/transport-og-reiseliv/statistikker/vtu/aar
http://www.lis.aci.it/en/special-pages/statistical-methodology-and-survey/accident-reporting-methodology/
http://www.lis.aci.it/en/special-pages/statistical-methodology-and-survey/accident-reporting-methodology/
https://acronyms.thefreedictionary.com/BAAC
https://www.onisr.securite-routiere.gouv.fr/en/data-tools


Babar Ali et al., International Journal of Integrated Engineering Vol. 14 No. 1 (2022) p. 336-352 

 352 

[110]  Forum, I.T., Road Safety Annual Report 2019 Norway. 2019. 

[111]  Odos, A. The project. 2020. https://www.aodos.gr/en/about-us/the-project/. 

[112]  Montella, A., D. Andreassen, A.P. Tarko, S. Turner, F. Mauriello, L.L. Imbriani, M.A. Romero, and R. Singh,    

           Critical review of the international crash databases and proposals for improvement of the italian national   

           database. Procedia-Social and Behavioral Sciences, 2012. 53: p. 49-61. 

[113] Dovile Adminaite, G. J., Henk Stipdonk, Heather Ward, 11th Road Safety Performance Index Report, In Ranking   

          Eu Progress On Road Safety. 2017. 

[114] Ed Cherry, R.F., Tyson Graves, Steve Martin, David Ward Crash Data Collection And Analysis System. 2006. 

[115] Khan, M. A., A. S. Al Kathairi, and A. Grib, A GIS based traffic accident data collection, referencing and  

          analysis framework for Abu Dhabi. Proceeding Codatu XI in, 2004. 

[116] Tormo, M.T., J. Sanmartin, and J.-F. Pace. Update and improvement of the traffic accident data collection  

          procedures in Spain: The METRAS method of sequencing accident events. in 4th IRTAD Conference. Seoul,  

          Korea. 2009. 

[117] S. D Anitha Selvasofia, D. G .P. A., An Efficient Implementation of Road Accident Analysis using Open Source   

          Application. Asian Journal  of Research in  Social Sciences and  Humanities, 2016. 6(11): p. 284-296. 

[118] Traffic, U. S. D. O. T. N. H. and S. Administration. The Model Electronic Crash Data Collection System. 2010. 

[119] Forecasting, N. R. C. C. and T. R. Board, Metropolitan Travel Forecasting: Current Practice and Future  

          Direction--Special Report 288. 2007: Transportation Research Board. 

[120] Jobanputra, R.V., Marianne., Phase I: Road Safety Data Collection and Management. . 2010, Capetown, South  

         Africs. 

[121] Lobont, L., A. C. Filichi, and L. G. Popescu, Improving Traffic Safety Using Modern Methods For Accident Data   

         Collection. Fascicle of Management and Technological Engineering, 2013. 1. 

[122] Khaliq, K.A., O. Chughtai, A. Shahwani, A. Qayyum, and J. Pannek, Road accidents detection, data collection 

and data analysis using V2X communication and edge/cloud computing. Electronics, 2019. 8(8): p. 896. 

 

https://www.aodos.gr/en/about-us/the-project/

