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Abstract 
On the urban roads of Lahore, the capital of Punjab province, the phenomenal increase has been 
observed in the growth of vehicles, particularly in motorcycles and cars, in last few years and 
consequently, increase in road crashes. It has become very important to carefully develop safe policy 
and plan to resolve the road safety issues through constructive research based on road crash data. The 
road crash database is a source that provides all information to investigate factors liable to road crash. 
The reliability of database depends on the quality of the inputs it receives. This makes the crash data 
collection mechanism and the level of documentation very important. Unfortunately, there is no proper 
and centralized crash database for Lahore. The City Traffic Police Lahore (CTPL) is mainly responsible 
to collect and maintain crash data. However, the system is outdated and data is collected manually on 
single page crash form, which is not as per international practices. There is no data storage, retrieval 
and analysis system. All record is maintained manually in registers; however, MS Excel is in use to 
prepare statements of general statistics. Other than traffic police, Rescue 1122 and District Regional 
Transport Authority also collects this information within the purview of their own department’s stake. 
But, there is no data sharing mechanism among concerned bodies. Therefore, this study aims to 
propose an improved crash data collection mechanism for the CTPL as per international practices. The 
research mainly focuses to propose the uniform, comprehensive and standardized crash data collection 
form and to define a workflow map which clearly define the flow of information from crash spot to the 
data bank. Further, the study identifies various usable tools of Information and Communication 
Technology for its integration in the proposed road crash data collection mechanism for efficient data 
collection and flow of information. The CTPL will serve as a centre/bank for road crash data for other 
stakeholders. The implementation of the mechanism will update the system and make it competent as 
per international practices. The study also attempts to give some valuable recommendations for the 
useful and successful implementation of the proposed mechanism. 
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1.  INTRODUCTION 
Road safety is a major dilemma in Pakistan like other developing countries. The yearly data published 
by Pakistan Statistical Bureau shows that the number of fatalities due to crashes has constantly been 
above 4000 since 2002. In year 2006, 10125 crashes were reported to the police that led 4193 
fatalities. Ahmed (2007) mentioned that in general the fatality rate is 1.102 per 10,000 registered 
vehicles and on highways it is 1.26 causalities per kilometer and 0.30 fatalities per kilometer. The 
Global Status Report on Road Safety 2013 published by the World Health Organization declared that 
road crashes in Pakistan is a leading cause of death for young people aged 15-29. For Lahore, the 
second most populated city of Pakistan, the number of fatalities per year has been increased from 100 
in 1990 to approximately 400 now days (JICA, 2011). Batool .Z et al ., (2012) discussed that according 
to 2010 statistics 327 people lost their lives and 27,264 were injured in road crashes in the city of 
Lahore within a period of less than one year.  
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The rapid arose in number of motor vehicles on the limited space of urban roads, without adequate 
road safety strategies, is identified as the main cause of increase in number of crashes and 
consequently, fatalities. These road crashes are a burden on the economy of the region and making it 
worse. It is estimated that Pakistan is incurring road crashes and injuries cost more than Pak Rs.100 
billion in every year (Ahmed, 2007).This is more than what we receive as development aid from other 
countries. So the money that should be spent on the development is being spent on the road crash 
management.  
 
Numerous strategies have been chalked out by the government for improving the road safety situation 
but relief is undelivered. This is due to lack of recognition as actual solution lies in the establishment of 
comprehensive and centralized road crash data system. A system that provides information relating to 
road crashes and victims which is a valuable tool to control and identify road safety issues, to identify 
priority action areas and to evaluate effectiveness of measures used for improving safety. It is pertinent 
to mention that reliability of this system depends on the quality of inputs it receives (PIARC, 2007). 
 
Unfortunately, despite the alarming poor road safety profile of a country there is no centralized road 
crash databank for Pakistan. It was in the agenda of National Road Safety Secretariat to establish 
centralized data base at national level, but, the organization was closed in 2008 due to limited 
resources and technical capacity. Thus, data is collected by various organizations within the purview of 
their own department stakes. Mainly, traffic police is responsible to collect and maintain data within its 
jurisdiction and later compiled at provincial headquarters for producing annual statistics, however, the 
system is conventional and out dated. 
 
Thus, an establishment of centralized road crash data bank at national level is a pre-requisite for 
bringing improvement in road safety situation of a country. A pilot study is always recommended before 
launching any project nationwide though no such studies have been conducted previously. Thus, this 
research paper aims to propose the road crash data collection mechanism for the City Traffic Police 
Lahore (CTPL) as per international practices for the establishment of comprehensive and reliable road 
crash databank. This research paper also attempts to provide some valuable recommendations to the 
government for the successful implementation of proposed mechanism in Lahore so that, later it may 
be expand geographically with an aim to build road crash data bank at provincial and federal levels. 
 
In order to propose improved mechanism for road crash data collection, a review of existing local 
practices for Lahore and world-wide best set examples was major tasks of adopted methodology. A 
brief outline of methodology is shown in Figure-1.1 
 
 
 
 
 
 
 
 
 

 
Figure-1.1: Research Methodology 

 
2. AN OVERVIEW OF EXISTING DATA COLLECTION SYSTEM FOR LAHORE 
A metropolitan city Lahore is a provincial headquarter and center of many administrative bodies but the 
road crash data maintaining is not clearly defined to any specific organization. The CTPL is performing 
this task in addition to data collection. All road crashes whether injury or non-injury are reported, 
investigated and maintained by the CTPL. Information is collected mainly for legal purposes and for 
devising enforcement strategies. Some initiatives like introduction of crash report form (CRF) and use 
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of MS excel for simple data analysis has initiated few years back but, the system is completely outdated 
and unable to provide information for detailed analysis.  
 
The overall process of information from crash spot to the Traffic Headquarters Punjab is shown in 
Figure-2.1.  
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.1: Road Crash Data Collection Mechanism 
 
Briefly, we can summarize the existing system of the CTPL in the following five main areas: road crash 
reporting and recording system, road crash location identification, road crash data storage and retrieval 
system, road crash data analysis system and road crash data sharing /dissemination. 
 
2.1. Road crash reporting and recording system 
Road crash may be reported by the involved parties to the police or being attended by the police officer. 
If crash happens in the presence of the police officer he reports about it to the base control room by 
wireless for the arrangement of medical services and for the intimation to the operation branch of the 
police to register its FIR (First Information Report). The CTPL use a single page paper form for the 
recording of information which is in Urdu language. It is non-comprehensive and non-standardized 
form, however, it facilitates to collect the information of almost 25 different variables under three 
different categories: 
 
i. General details: Case identifier, police station name, sector number, date, time, location, 

classification of  crash / severity, road type, road condition, weather condition, other details and 
cause of crash. 

  
ii. Vehicle details: Registration number, vehicle type, age of vehicle, speed, vehicle’s driver, other 

details. 
 
iii. Road user’s details (driver, passenger, pedestrian): Age, gender, injury, alcohol/other drugs, 

license, safety measures, other details. 
 
This information is not adequate to perform in depth research. The form has no proper structure or 
layout and no space is given to draw the collision diagram of the crash.  
 
2.2. Location identification 
A basic deficiency that is attributed to the current road crash record system is the absence of formal 
location referencing system. Road crash location is recorded in terms of street address in plain 
language which is very old and conventional method. It is not enough to pinpoint the exact location of 
crash on the network. A simple location sketch is drawn and the nearby landmarks are recorded without 
any measurements.  
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2.3. Data storage and retrieval system 
The record is stored and retrieved manually in the format of: crash reports (crash data collection form, 
copy of FIR and location sketch), daily diary and crash register.  
 
2.4. Data analysis system  
Once all the paperwork is finished the data is entered into Microsoft Excel to generate various 
statements of crashes with respect to time, vehicle, cause and number of crashes (total, fatal non-fatal). 
These statements only serve a purpose to keep statistics of crashes and they have no any engineering 
meaning which is a cornerstone of efficient road safety planning.   
 
2.5. Data sharing  
There is no formal linkage or data sharing mechanism between CTPL and other concerned 
stakeholders that are either involved in road crash data collection or in road safety studies and 
planning. So, currently the system is non-centralized and all pertinent stakeholders are collecting data 
staying within the purview of their perceived responsibility and authority at a level restricted by the 
conventional used procedure and limited scope crash report form. Other relevant stakeholders mainly 
include: Rescue 1122, Traffic Engineering and Planning Authority (TEPA) and District Regional 
Transport Authority. 
 
2.6. Shortcomings of the system 
Current system is conventional, non-centralized and fully devoid of scientific tools and technology. The 
main shortcomings of the system can be summarized as follow: (1) use of non-comprehensive, non- 
standardized and non-uniform crash report form (2) insufficient information which is not enough to 
perform in-depth analysis, (3) data suffers deficiencies both in terms of quality and quantity, (4) 
imprecise flow of information, (5) inefficient utilization of personnel (6) wastage of time, (7) under-
reporting and (8) poor road safety policies, plans and strategies. 
 
3. REVIEW OF INTERNATIONAL PRACTICES 
Review of international practices was core activity of research methodology in order to learn key 
lessons from best set examples. Various criteria were used to select countries: India and Bangladesh 
were selected because of two main reasons: (i). similar demographic profile as Pakistan and (ii).  as a 
representative of developing world. Malaysia and Spain because of easy availability of data, Abu 
Dhabito represent Arab practices, Europe, UK and USA as examples of developed countries. The 
source of data for international review was written research papers, information published on internet, 
books and manuals. Let discuss the most important findings in the following sub-section under the 
same headings as described for Lahore: 
 
3.1. Road crash reporting methods 
Road crash data recording tool ranges from manual data entry to electronic key entry. In most of the 
developing countries, pen and paper is still in used for data collection whereas, in developed world 
electronic pre-coded form in integration to various other devices is used for real time data collection. 
For electronic data entry, usage of hand-held computer devices like palm tops and personal digital 
assistance are common. They may have mini key board for data inputs but screen touch and pen stylus 
(pointer) controlled devices has become more familiar in Australia and in many states of the US, the 
mobile data terminal (MDT) is used by police for data recording. The municipal committee of Abu Dhabi  
also incorporates MDT in its new framework for road crash data collection. On the other hand, some 
developing countries have also set best examples, for instance, International Road Federation (IRF), 
India has introduced RADAR for quick and easy data entry. RADAR - road accident data recorder that 
is user friendly interactive software which loaded on tablet and use ANDROID as an operating system. 
It is a web based application and only authorized user log in, it provides drop-down menu which 
enables to enter data in screen touch mode. 
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Road crash report form either paper based or digitized, it is pre-coded standardized form and usually 
spread 2-4 pages. Generally, it covers the information in the following categories: (i) general crash 
related information (e.g. year, date, time, crash severity, crash type), (ii) road variables (e.g. road type 
road category, functional class), (iii) location identification (e.g. X, Y coordinates, street name, KM 
post), (iv) traffic (e.g. traffic signs and devices), (v) environment (e.g. weather, light), (vi) 
vehicle(registration number, vehicle age, defects in vehicle) and (vii) persons related variables (age, 
sex, road user type, injury types, safety wear use).  
 
3.2. Location identification 
Different ways are used to collect sufficient information for identifying the exact location of crash spot. 
Usually, information in the following ways is collected: 
 
a. Plain description language:  Crash location is recorded in abbreviation (text free) by its street 

name / route number and other landmarks features. 
 
b. KM post : Where KM-posts along motorways/inter-city roads are available, there linear referencing 

system can be employed to identify location of crash spot by referencing it to the most nearest KM-
post.  

 
c. X, Y coordinates: In this method, X and Y coordinates of crash location is recorded with the help of 

global positioning system (GPS). 
 
d. Link – node cell system: Use for towns and cities having greater density of intersections. In case of 

housing estates, cells system is preferable. Cells are referred to the square covering in housing 
societies that have so many minor intersections. 

 
For more precise and real time data collection, use of geographical information system (GIS) with GPS 
is becoming more common. MDT and RADAR are best practical examples. RADAR also facilitates in 
capturing still pictures of crash location. 
 
3.3. Data storage, retrieval and analysis system 
Usually, police is responsible for data entry and storage. The difference is in the use of software 
package that facilitates in data storage, retrieval and analysis. MS access and Oracle are found most 
popular software due to their ability for establishing relational databases which are compatible with GIS 
engine and other related software. Crash micro-computer based database (MAAP) is most commonly 
in used in Asia and Pacific region, for example, Malaysia. MAAP is incorporated with existing 
mainframe system at national level. It is also used by Singapore as well as it is under trial in 
Bangladesh. Some countries are using their own developed software over a number of years. With 
recent developments in crash software and its ability to link with other systems is leading many 
organizations to re-consider their approach and prefer GIS compatible software.   
 
All countries that have strong intentions to improve road safety they update their system time and 
again. Now, in Malaysia computerized accident reporting system (CARS) is used. It is a district based 
server – decentralized system, used to manage data, cross-tabulation analysis for limited variables and 
provides general statistics. Due to these limitations, the Malaysia Institute of Road Safety and Research 
(MIROS) has proposed new structure for database and developed a new system for effective data 
management namely ‘MIROS Road Accident Analysis and Database System (M-ROADS)’. 
 
The structure of road crash data files varied from country to country. Usually, countries keep data into 
two files: crash file and person files. However, in some countries there are separate sub-files for vehicle 
and/or road. In simple, structure of database must be like that can facilitate to retrieve the information of 
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either individual crash or in combination with other records. It is useful in cross tabulation and other 
analysis can easily be carried out, further, more useful annual reports can be generated. 
 
Data analysis usually involves the following: data validation, tabulation, graphics for presentation, listing 
of hazardous accident locations, sticks diagram analysis etc. it is found that highway department 
performs crash data analysis and use its results for improvement in road network. 
 
3.4. Data sharing  
It is common in practiced in all countries that highway department or if there is any other specific road 
safety department it collects data from the  police, performs analysis and shared it with all concerned 
stakeholders via the following ways: (i) hard copy transfer, (ii) soft copy transfer using CD or USB and 
(iii) wide area network (WAN) with restricted access. WAN is getting more popular for data sharing and 
it can be based on radio channels, generalized packet radio service (GPRS) and global system for 
mobiles (GSM).  
 
4. PROPOSED IMPROVED ROAD CRASH DATA COLLECTION MECHANISM 
The situational assessment of the existing system for Lahore was a valuable tool to identify the areas 
that requires immediate attention for the improvement in the system. In order to propose improvement 
in the overall system there is need to: (i). design comprehensive, uniform and standardized road crash 
report form, (ii). define workflow map for the centralized system and (iii). identify the potential tools of 
Information and Communication Technology (ICT) for its application in the system.  
 
Keeping in view all the above identified potential improvement areas, this research paper proposes an 
improved road crash data collection mechanism for Lahore and recommends some valuable 
suggestions for its useful implementation.  
 
4.1. Design of road crash report form 
Basic initiative which is essential for the inclusive and quality data collection is introduction of 
comprehensive, standardized and uniform road crash report form as per international practices. The 
current crash report form could not be compared with world best practices to identify missing variables 
to strengthen it. Since, it is very incomprehensive and it is better to propose new one. For the 
identification of the minimum data elements following manuals were consulted mainly: (i). USA’s Model 
Minimum Uniform Crash Criteria (MMUCC) – Fourth Edition, (ii) Common Crash Dataset (CADAS) for 
Europe, (iii) Data systems: A road safety manual for decision makers and practitioners by WHO and (iv) 
Road Safety Guidelines for Asia Pacific Region by ADB. In total 76 different elements were identified 
under the seven different categories as shown in Figure-4.1. Such elements were selected that are 
concise, easy to collect and are important for engineering analysis. The proposed crash report 
(enclosed at Appendix) consists of three pages and it is structured in a way that facilitates the police 
officer to commence data collection from the most important and perishable information to the 
information that will be obtained later on.  
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Figure-4.1: Variables included in proposed crash report from 
 
4.2. Workflow map – flow of information 
A detailed exercise was performed to identify the relevant stakeholders before defining the workflow 
map. A criterion was defined for the selection of relevant stakeholders: those stakeholders are 
considered who are valuable in providing the information to fill the crash report and those who can play 
an important role in road safety research and studies. Departments like Excise and Taxation 
Department, Transport Department and Driver’s licensing authority cannot be included directly into the 
system at this time for electronically data sharing as they are also non-centralized and under process of 
computerization. So, the only option is to continue current trend of manual data retrieving from these 
departments. However, road inventory data can be obtained from the Transport Department as this 
data was collected by the JICA in Lahore Urban Transport Master Plan LUTMP and it only required 
updating. 
 
Once the system is well established then other stakeholders will also commence to use crash data like 
research and planning departments, universities and data will be utilized in better way. Further, data 
from other sources will be available like hospitals, emergency services and insurance companies which 
will useful to minimize under-reporting. However, there is need to include at least one department at 
this time in the overall process for data analysis because of the capacity limitations of the CTPL 
personnel. It is recommended that TEPA should come in front to play its role as basically is it’s 
chartered to identify and to improve the safety hazards locations in the city.  
 
In this context, the proposed mechanism is mainly kept restricted to the level of the CTPL. The 
workflow map is proposed by considering the basic SOP of the CTPL and it is shown in Figure-4.2. 
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Figure-4.2: Proposed workflow map for crash data collection 
 
4.3. Integration of technology in proposed crash data collection mechanism  
Keeping in view the world wide practices, crash data management and analysis software along with 
GPS and GIS was found most potential information and communication technology tools for their 
integration in proposed mechanism. Specific software is not recommended and it is strongly suggested 
to CTPL to conduct study with Punjab Information and Technology for the identification of most 
economical and locally practical software moreover, in-house software as per international best 
practices can be built like RADAR. Figure-4.3 shows the proposed workflow map with integration of 
technology. However, for its implementation the digitization of crash form and the design of IT 
component of the proposed mechanism is mandatory requirement.  

 

 
 

Figure-4.3: Integration of technology in proposed workflow map for crash data collection 
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There are various key parameters by which the benefits of the proposed framework integration with ICT 
tools can be measured. These includes reduction in overall time, effective utilization of the resources 
(personnel), user’s acceptance, increase the system reliability, precise, consistent and quality data 
collection as well as increase in productivity. 
 
5. RECOMMENDATIONS FOR SUCCESSFUL IMPLEMENTATION  
The system is proposed by keeping in view the ease in its implementation. It merely relies on the police 
willingness and readiness to adopt the system. However, there are some valuable recommendations 
for the proper and successful implementation of the system: (i) it is strongly recommended to complete 
all the legal and administrative formalities (paper / documentation work) before the implementation of 
the system. (ii) to constitute a Working Group comprising of the members from all concerned 
stakeholders and represented by the lead agency (i.e. CTPL). (iii) there is a need to revise traffic laws 
and policies to define the criteria for reportable and non-reportable crashes. It is required for minimizing 
the under-reporting.(iv) to develops SOPs for linkage with other key stakeholders in order to obtain and 
corroboration of relevant information from them. (v) publication of manual on data variables. (vi) 
personnel training. 
 
6. CONCLUSIONS 
Review of local and international practices proved as valuable tool to propose an improved crash data 
collection mechanism for CTPL. This study has tried to propose such mechanism which is easy to 
implement and provide accurate, uniform and comprehensive information to all concerned stakeholders 
and ultimately, it will remain helpful in developing efficient road safety policies for a region.  
 
7. FUTURE RECOMMENDATIONS  
Current command and control structure of the traffic police of the Punjab has two components: (i) 
Punjab Traffic Warden Service which exists in the five big cities of the province including Lahore and (ii) 
Traffic Police Punjab which is present in the remaining parts of the province. However, there is only 
difference of administrative hierarchy but the overall system is the same so, the proposed mechanism 
can be expanded province wide after its successful implementation in Lahore. Later on, it can be 
expanded at national level to develop centralized database/bank which will facilitate in developing 
efficient national road safety policies. 
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