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 Definition of an Accident/Crash 

An accident or crash is a rare, multifactor event 
preceded by a situation wherein one or more 
road users failed to cope with road environment 
resulting in a collision. 

 
Remember 

A vast majority of these crashes are avoidable and 

preventable (proved by research) – by adopting 

some basic safety measures of various types 



Driving skill and behaviour related problems 

Motorcycle Accident 

Infrastructure related problem 

Crash Barrier into a Vehicle 
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Poor Infrastructure Management 

Fault of Road Agency 

Fault of Road Agency 



Commonly Attributed Reasons for Road Crashes 
• Dangerous or careless driving (u/s 184) 

• Dangerous overtaking (u/s 189) 

• Over-speeding (u/s 183) 

• Driving under influence of drugs/ medicine (u/s 185) 

• Drunken driving…….. (u/s 185) 

That means, all road accidents happen due to one or other form 
of driver error. But, this conclusion is not good enough to alleviate 
the problem. 

All based on incomplete/inaccurate data… 

Therefore, let us stop blaming road users for all road 

accidents/crashes; and the road & the vehicle fails the road 

users to cope with the road environment 



Often it is stated that 

“95% of all accidents are due to Road Users’ 

Fault” …… 

It is surely not correct !!!! 

(It is a borrowed statement from west, where it is likely 

to be correct) 

Lot is yet to be achieved in Road Engineering 

and Enforcement… 



Trend in Road Safety Status in India 

 ?2023?                  190,000 ???   Very Scarry !!!! 
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75.2% of all 

accidents on 

NH 

Source: Road Accidents in India 2022, MoRTH, GoI  



Table 4.4: Comparison of Persons killed in Road Accidents in terms of road user categories 
in 2022 over 2021 

VRU 
Fatality is 
72.2% 

Source: Road Accidents in India 2022, MoRTH, GoI  

About 5% of this also 
Totalling to > 75% in 2022 
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Why Accident (Crash) Data ? 
Factors contributing to road accidents should 
be known for necessary correct interventions 

• Driver behaviour or fault 

• Poor roadway design or traffic control 

• Poor roadway maintenance 

• Vehicle failure/defect 
 

Existing accident data recorded by traffic police 

do not reflect the actual cause of road accident, 

and less useful for any scientific analysis 
 

A comprehensive data collection is required to 

identify exact causes of accidents/crashes and 

for design of countermeasures/interventions  



Road Safety Management System in 
Developing World 

Commonly adopted approach is based on 

ad-hoc interventions alone 
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What is needed – is a data-led evidence-based 

intervention - focused on results of crash 

investigation 

… And for crash investigation 

systematically collected data is required…. 



Reliable Crash Data 
is a big challenge…. 

Maybe we know only a small fraction of our total 

road safety problem … 

Crash investigation to identify evidence can only direct the 

most appropriate intervention for any Road Accident/Crash 

Data driven strategies are completely missing 

in our road safety actions …. 

For this, we need smart and authentic data 



We can see only the tip of the Iceberg 



1:15:70 

International 
1 death:85 injuries 

India 
1:2.6 

Many injury and damage only accidents are 
not recorded in police statistics 

5-10% ? 

The problem is much bigger than we think (what we 

know is just tip of the iceberg ?) 

NOTE: As per 2022 data, Road Deaths = 168,491 and Injuries =  443,366 

• Unreported major/minor injury  
    accidents could be as high as          
    1,500,000/year ? 
 
• Unreported damage only crashes could be over 

2,000,000/year ? 

In USA, During 2019 there were 1,949,588 Injury Crashes with 36,096 Deaths 

USA              :      1:54 
UK     :      1:67 
Netherlands:      1:32 



We need a Revolution in Scientific Road Crash/ 

Accident Data Collection & Management 

Technology has brought about level playing field 

worldwide (Grab the opportunity and leap frog) 
 

What we cannot measure………,                      
we cannot manage…… 
 

(If you cannot measure road safety of the network, 

you cannot manage road safety….) 



Problem with Crash Data in Developing Countries 
• It is a crime record for adjudication purpose, not for correction in 

design/operation/control/behaviour 

• No mechanism to share data with other Stakeholders 

• Incomplete data collected by 

Police officers; and not good for 

any scientific investigation 

• Cause of crash is attributed 

mostly to the driver fault or 

behavior 

• Insufficient details such as exact 

location and road condition 

• Collection method is laborious 
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Crash Data Collection 
1.Minimum Data 

I. Crash identification (a unique number-based system) 

II. Time (the date, hour, minute, day of week) 

III.Location (to create GIS enabled database) 

IV.Crash type  

V. Vehicles involved (number, type) 

VI.Crash consequences  
(fatalities within   
30days, injuries,  
material damage) 

2.Road and Traffic Data 

3.Additional Data 
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What is the crash data ? 



Crash Data Collection 
1. Minimum Data 

2.Road and Traffic Data – to relate crashes with the site condition 

– Geometric details of crash site 

– Specific places/objects – pedestrian crossing, rail crossing, bridge, tunnel, 

bus/tram stop, parking place, etc. 

– Road surface condition 

– Delineation at the site 

– Roadside hazards 

– Visibility conditions 

– Weather conditions  

– Traffic control features 

– Position of crash – travel direction,  

location - traffic lane, shoulder, roadside, etc. 

– Main causes of crash – speeding, overtaking, right of way details, etc. 

3. Additional Data 
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What is the crash data ? 



Crash Data Collection 
1. Minimum Data 

2. Road and Traffic Data 

3.Additional Data 

– Driver details 

– Impairment of the driver 

– Use of restraint devices 

– Condition and behavior of the pedestrian involved in crash 

– Vehicle license plate number 

– Brand make of vehicle 

– Vehicle operator (private, commercial, public transport…) 

– Emergency service involvement 

What is the crash data ? 



 Timing of Accident 
 Type of Area and Time of Day 
 Day/Date/Month of Year 

 Location of Accident 

 Location Type 
 Location/Coordinates 

 Vehicle Details 
 Number of Vehicles Involved 
 Type of Impacting Vehicles 
 Vehicle Type 
 Vehicle Defect 
 Vehicle Maneuvers 
 Age of Vehicle 

 Road Details 
 Road Character  
 Road Type 
 Road Layout 
 Road Width 
 Road Works 
 Surface Condition 
 Horizontal Geometry 
 Vertical Geometry 
 Type of Junction Control 
 Surface Type 

 Pedestrian/Passenger Details 
 Pedestrian/Passenger under Influence 
 Pedestrian/Passenger Position 
 Pedestrian/Passenger Action 
 Age of Pedestrian/Passenger 

 Driver Details 
 Driver Under Influence 
 Safety Devices 
 Sex of Driver 
 Type of Driving License 
 Educational Qualification 
 Possible Driver Error 
 Nature of Traffic Violations 
 Hit and Run 

 Victim Details 
 Type of Victim 
 Age of Victim(including Driver) 
 Number of Fatalities 

 Other General Information 
 Weather Condition 
 Light Condition 
 Type of Collision 

 Any Other Information 
 Collision diagram, etc 

 

Data on Crash/Accident Details 



Modern Systems Worldwide 
• APRAD by UNESCAP (2001) – Asia Pacific Road Accident Database (MS-Access based) – 

made available to all ESCAP countries 

• CADaS (Common Accident Data Set) by EU (2011), an updated one from CARE (of 1991) 

• ARDD (Australian Road Death Database) – Bureau of Infrastructure, Transport and Regional 
Economics (BITRE - 1989) – death within 30 days is recorded 

• CAS (Crash Analysis System) – New Zealand Transport Agency (NZTA) 

• IRTAD (International Road Traffic and Accident Database) – shared by 32 OECD countries, and 
fed with 500 data items of road accidents 

• STRADA (Swedish Traffic Accident Data Acquisition) – 2016  National Information System 
containing data on traffic accidents and injuries 

• RAIS (Road Accident Information System) - Tanzania since 2015 now in whole country 

• RADaR (Road Accident Dara Recorder) – First system with data collection by hand-held device 

• iMAAP is new after MAAP since 1980 (by TRL) used in UK and worldwide 

• In Australian Capital Territory (ACT), any normal accident reported by citizen by filling an Online 
Form of AFP (Australian Federal Police). AFP will be involved only when there is fatality or road 
is blocked or ambulance etc required 

• FARS (Fatality Analysis Reporting System) of NHTSA USA (since 1975) for all 50 states of USA 
- data about fatal crashes (death within 30 days) 

 

 

 



Modern Systems of Crash Data Collection in India 
• Early development of GeoKAM in Kerala – GIS based - Never used later 

• Highly acclaimed RADMS in Tamil Nadu from 2009 – Had some lacunae for the data 

• Other developments in Karnataka & Pune (Maharashtra) – all disappeared soon 

• Recent development in Himachal Pradesh (iMAAP based system developed by TRL) – Being used 
now by HP Police 

• IRF-India Chapter developed RADaR, a simple and most modern system developed in 2010-11 

• MoRTH with IITM developed iRAD (Integrated Road Accident Database)- gradually spreading in the 
country; there are issues 

• Many other states tried to develop most sophisticated systems and failed to reach anywhere 
 

Major Reasons for the Problems Faced: 

1. Highly sophisticated system is  

    attempted, and failed to sustain 

2. Trying to do everything possible with    

     the database 

3. Skill required to sustain the  

    sophisticated system is absent 

4. Trying to change the road safety  

    scenario overnight, which none in the   

    world could do so 



Merits of Modern Crash Data System: Benefits to All 
• Traffic Police – the system will help in speedy data collection and in automatic FIR 

generation, which will help save time and cost; also better enforcement 

• Road authorities – database will help to analyze the actual cause of road accidents, and 

to design the engineering measures to provide safer roads 

• Insurance companies – the database will help to settle claims faster and will assist in the 

research for future insurance reforms using the trends 

• Vehicle Manufacturers – the database will help to identify the cause of the injury relating 

to internal structure of the vehicles and will help assess possible pattern in injury. 

• Health authorities - This may also help in future research and development in trauma care 

for road accident victims. 

• Data can be shared with Many Others –  
o Policy Makers 

o Decision Makers 

o Lawyers 

o Education and Enforcement Groups 

o Researchers 

o Vehicle Manufacturers 

o NGOs and Community Groups 

 



Capacity Building for  
Road Crash Data System Management 

1. Accident  data collection and investigation 

• A simplistic easy and less cumbersome data 
collection method is required which can be 
used by trained police officer to collect the 
data. Moreover, the most significant 
information required for investigation shall be 
collected and it should be through use of 
modern electronic devices to make it free from 
any corruption. 

2. Accident reconstruction 

• The scientific method of accident 
reconstruction using the accident data should 
be possible to link  the causal factors so as to 
guide the correction in the system of road 
design, enforcement and road use behaviour. 



Complete Accident/Crash Data to be Collected 
• Accident data to be collected not as crime record and only for FIR 

– it is required for data-led interventions for improvements 

• The required information for the FIR shall be part of all the data 
collected (FIR can be prepared automatically) 

• The hospital which treats the victims should fill a format as part of 
Data System for the accident (i.e. Injury Report of Victims) 

• Vehicle inspection data will also be available from mechanical 
engineer’s (Vehicle Inspection Report) 

• All other information about the driver and vehicle are directly 
collected/available from “Vaahan” and “Sarathi” databases of the 
State/Central Government web-linked databases. 



Accident at a Junction 

Without the collision diagram, 

the reasons for collision 

cannot be ascertained 



Accident at a Curve 

Two-way Traffic on an 

Undivided Road 

Ran-off 

Head-on 







In Summary: Success Depends on Data & Ingenuity 

• Lack of appropriate data is the biggest challenge in most developing 
countries – safety cannot be enhanced without data 

• Casual approach of “let us do something now” without any back-up 
data and any evidence-base; all such interventions are wasteful 

• To maximize the return on investment, the engineering interventions 
shall be based on data-led investigations alone (evidence-based) 

• Systematic collection and analysis of crash data is prudent for 
effective Road Safety Management 

• Do not fall into the “Trap” of developing the “world’s best” crash 
database system – Suggestion is: be modest and simple, but most 
modern (use latest technology) for the data system 

• Do not ask for the “moon” in the database system, where there is 
nothing at this time; incrementally and quickly go to the “moon” 
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Thank You 

“Knowing is not enough;  
 we must apply.  
  Willing is not enough;  
 we must do.”     
    - Goethe 

     
 pksikdar@ictonline.com 

 9810914051. 9205821131   
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