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This talk will cover

ÅCommonly available data sources of traffic crash data in India

ÅLimitations of reported data

ÅUsing police reports for details on crashes

ÅApplication of crash-level data for road safety
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Traffic crash data recording and reporting 
process in India

Motor Accident Claim Tribunal (MACT) is to credit the 

compensation amount/Interest on MACAD (Motor Accident 

Claim Annuity Deposit) awarded by a Tribunal/Court to 

victims/claimants of motor accident.
Crime records 

bureau (CRB) Crime and Criminal Tracking Networks and Systems 

(CCTNS) is the e-governance based policing system 
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Reporting by public agencies

ÅNational Crime Records Bureau and Ministry of 
Road Transport and Highways publish annual 
reports with road traffic statistics

ÅThey provide aggregate statistics of road 
accidents

ÅUseful for general trends and comparison 
across cities or states

ÅThere is a need for crash-level information to 
do detailed analysis

ÅAvailable online on NCRB and MORTH 
websites

NCRB

MORTH
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Accuracy of government-reported data?

ÅNational-level fatality totals may be 
underreported by 50-60%

ÅIt is likely that fatalities within urban 
areas may have lower underreporting

ÅInjuries are 15-20 times underreported

ÅLarge variation between health 
ministry death registrations and police 
data

5Comparison between government-reported and other 

independent estimates



Indian government underreported COVID 
deaths by a factor of 10

ÅCOVID crisis was significant evidence 
of poor death recording systems in 
India

ÅWHO estimated COVID-related 
deaths to be around 4.7 million

ÅIn comparison, the government of 
India reported 0.48 million

ÅUnlike COVID deaths, traffic-related 
deaths are easily identifiable, though 
the challenge in reporting remains
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How do we 

ÅCause of death reporting

ÅCross-sectional surveys

ÅCapture-recapture methods
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Victim and striking vehicles

Victim

Victim

Victim

Victim

Victim

It is this distinction of victim 

and striking vehicle that is 

not correctly done in 

government-reported data

(Single vehicle crash/ No-other vehicle) 8



Shortcomings of police data

ÅTypes of road users who died in traffic 
crashes is an important indicator for 
effective road safety policies

ÅRoad users is a preferred term than 
vehicles; pedestrians are not vehicles

ÅNational level tables(NCRB and MoRTH) for 
victims are based on ñroad user causing the 
accidentò, therefore pedestrians and 
bicyclists numbers are incorrect (lower than 
actual numbers)

NCRB 2011 Report

These figures are not correct9



Types of road 
death victims

ÅGovernment reported 
distribution of road deaths 
victims have been found to be 
different from other independent 
studies

ÅPedestrians comprise 15% of 
victims according to MORTH 
and its is more than double in 
other studies
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Safety outcomes and their limitations

In road safety publications, three outcomes are often 
reported:

1. Accidents

2. Injury accidents and number of people injured

3. Fatal accidents and number of people who died

ÅAccidents may include all road crashes, including 
injury and fatal. Since injury accidents are highly 
underreported, number of accidents as well as injury 
accidents reported by NCRB or MORTH are unreliable

ÅInjury accidents could be less than or equal to number 
of people injured

ÅSimilarly, fatal accidents could be less than or equal to 
number of people who died, as a single accident may 
have more than one victim 11



Implications of underreported data on road 
safety research & analysis

ÅOnly number of road deaths are reliable outcomes 

ÅLimits our ability to understand safety problem in India

ÅDeaths are rare events while injuries and other accidents are more frequent

ÅFor example, if a given set of road sections do not have any road deaths, what can we 
say about their safety?

ÅDeaths also result from severe injuries in a crash, but there are many crashes where 
such injuries do not occur

12



NCRB reports data for states and for million-
plus cities

53 cities36 states and union territories 13



NCRB reports data for states and for million-
plus cities: Table on road deaths and injuries

53 cities36 states and union territories

Injury numbers are highly 

underreported

Number of deaths are 

more reliable
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NCRB Reports: Table on monthly number of 
accidents

Note that ñaccidentsò are underreported 15



NCRB Reports: Table on time-of-day of 
accidents

Note that ñaccidentsò are underreported 16



Road accident data reported by states

ÅSome states publish their traffic statistics 

ÅThese statistics are often reported under Crime 
statistics reports or Statistical handbooks

ÅPolice departments of some states publish traffic 
accident data on their websites

ÅThe advantage of this data is that it is reported at 
district level

ÅHowever, the information is often limited to number of 
deaths, with few exceptions
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Metrics of road crash risk

ÅNumber of deaths or injuries alone is a poor indicator of safety

ÅA large city like Delhi is likely to have greater number of deaths than a smaller city like 
Visakhapatnam

ÅSimilarly, a vehicle that is used for longer distance will have greater number of 
accidents than a vehicle that is used for shorter distance

ÅThere is a need to define road deaths that account for different levels of exposure
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Road safety 
indicators
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Time series of road deaths and fuel 
consumption in India
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Total number of road deaths in 2011
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report small number of 

road deaths compared to 

other large states
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Road deaths per capita (per 100,000 people)
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Death rate is a useful metric for 

comparison
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now prominent in this 

graph
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Pedestrian fatalities per 100 

million kilometers travelled

Cycle fatalities per 100 

million kilometers travelled

Ralph Buehler & John Pucher (2021) The growing gap in pedestrian and cyclist fatality rates 
between the United States and the United Kingdom, Germany, Denmark, and the Netherlands, 
1990ɀ2018, Transport Reviews, 41:1, 48-72, DOI: 10.1080/01441647.2020.1823521

Comparison of road user risk

ÅThe graphs show comparison of pedestrian risk 

per km over five countries: USA, UK, Germany, 

Denmark, and Netherlands

ÅThe metric used here is number of fatalities per 

100 million kilometres

ÅThese risk calculations use annual number of 

pedestrian/cyclist deaths divided by total distance 

travelled by that mode annuallyïboth numbers 

correspond to whole population (countries in this 

example)

ÅOften difficult to estimate the distance travelled 

for non-motorised modes

https://doi.org/10.1080/01441647.2020.1823521


ÅNumber of road deaths (KLD) and injuries (INJ) by 
road user type in Delhi

Å181 cyclists died in road accidents in 2004, and 
53 died in 2018

ÅFrom these numbers alone, we cannot claim that 
cyclists have become safer

ÅIt could be possible because cycle usage has 
gone down (and it has)

ÅFor this we should calculate cycle deaths per 
million km

ÅBut this denominator is difficult to estimate

https://delhitrafficpolice.nic.in/road-accidents-delhi-2018

Why calculating risk is 
important to assess safety?



Why is it important to express number of 
crashes or fatalities as rates?

ÅThis is from a news report from Times of India

ÅTo compare public health issues across various cities 

or countries, absolute numbers can be misleading

ÅDelhi has a population of 16.7 million and 1622 deaths 

(rate= 9.68 per 100,000 pop)

ÅJaipur has a population of 3 million and 476 deaths 

(rate = 15.6)

ÅTherefore, Delhi should not be on top of this list



A COVID example

ÅComparison of COVID deaths provide 
an example where selection of a metric 
can result in different conclusions

ÅIn these graphs, EU and the US have 
high absolute number of COVID deaths 
(top graph)

ÅExpressed in terms of death rate, 
Namibia is the highest (bottom graph)

Number of deaths

Deaths per 100,00 

persons



Levels of data collection
for safety standards/policies

Epidemiology of fatal
crashes, fixing
priorities

Base

Intermediate

Police Data,

Traffic police

Traffic Data,Injury

coding, specialists 

practioners

In-depth multidisciplinary causative

Crash reconstruction

Specialists researchers

traffic management 

strategies, road 

designs(cross sections)

Vehicle design standards, 

road furniture  design, crash 

barriers
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Using crash-level data for safety analysis

ÅTo address the limitations of government reported data we need detailed information of 
each road crash

ÅIn many high-income countries, such datasets with crash-level information are publicly 
accessible

ÅIn India, we can use an alternate approach by accessing police files of road crashes
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Legal procedure involving traffic crashes

ÅWhen the occurrence of a traffic crash is brought to the notice of a police station 
(by anyone involved in the crash; anyone who knows about the crash; or a police 
officer who comes to know about the crash) the information reported is recorded in 
a First Information Report (FIR)

ÅAfter an FIR has been filed the contents of the FIR cannot be changed except by a 
ruling from the High Court or the Supreme Court of India

ÅAfter the investigation is complete a case file is prepared which records the details 
of the crash as determined by the police department (which need not necessarily 
tally with those in the FIR) 

ÅFollowing this, the óoffending partyô (as determined by the investigation) is charged 
with offences under provisions of the Indian Penal Code and the Motor Vehicles 
Act of India 1988 (Ministry of Road Transport and Highways, 1988).
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Offences under which traffic crashes are 
recorded by police

ÅIndian Penal Code (IPC)

1. Section 279. Rash driving or riding on a public way.

2. Section 304A. Causing death by negligence.

3. Section 336. Act endangering life or personal safety of others.

4. Section 337. Causing hurt by act endangering life or personal safety of others.

5. Section 338. Causing grievous hurt by act endangering life or personal safety of 
others.

ÅMotor Vehicles Act

1. Section 185. Driving by a drunken person or by a person under the influence of 
drugs.

2. Section 184. Driving dangerously.
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Offences under which traffic crashes are 
recorded by police

ÅThe above provisions are the deciding factor in how a police officer has to assign 
blame to one of the participants in a crash (usually one of the drivers)

ÅThis is an important issue, as the ócauseô of the crash has to be recorded as a 
ófaultô of a driver under one or more of the above provisions in most cases

ÅThis procedure ensures that 80% or more of the cases get attributed to óhuman 
errorô and there is no place for understanding crashes as a result of a host of 
factors including vehicle, road and infrastructure design

We should be careful in interpreting the police-reported ñcausesò of road crashes

31



Crime and Criminal Tracking Network & 
Systems (CCTNS)

ÅMinistry of Home Affairs (Government of India) launched the Crime and Criminal 
Tracking Network & Systems (CCTNS), a Mission Mode Project (MMP) under the 
National e-Governance Plan (NeGP) of Govt. of India to develop a centralized 
system which can help in tracking and maintaining a common database of the 
police FIRs across different states 

ÅCCTNS aims at creating a comprehensive and integrated system for enhancing 
the efficiency and effectiveness of policing through adopting of principle of e-
Governance and creation of a nationwide networking infrastructure for evolution 
of IT-enabled-state-of-the-art tracking system around 'Investigation of crime and 
detection of criminals'
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Structure of 
crash recording

33



Development of FIR manual
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Crash table

ÅIncludes details at the crash level

ÅDoes not include details of vehicles or 
persons involved

ÅCrash severity: fatal, injury, or property 
damage only

ÅGeographic location is important

ÅLocation precision is often difficult in 
Indian police reporting
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Collision type and travel direction
Code 

Used

Collision 

type

Description

1 Hit Pedestrian This type of collision occurs when a vehicle hits a pedestrian in motion,

non-road user pedestrian/ bystander, or disembarked vehicle

occupant. Refer to Table 6 for sub-categories of different road users.

2 Head-On This type of collision occurs when two vehicles have a front-to-front

crash.

3 Backend This type of collision occurs when two vehicles have a rear end-to-

read end crash.

4 Right-Angle This type of collision occurs when one vehicle hits the other from the

side at a right angle.

5 Sideswipe This type of collision occurs between two vehicles traveling in the

same or opposite direction. In the same direction, it occurs when a

faster-moving vehicle tries to overtake a slower-moving vehicle in

front.

6 Single Vehicle

Overturn

This type of collision occurs when a single-vehicle loses control (due to

high speed), moves out of the lane, and overturns.

7 Single Vehicle

Hit Fixed

Object

This type of collision occurs when a single vehicle hits a stationary

object (such as a tree, curb, shoulder, median, guardrail, pole, wall,

and other road infrastructure).

8 Single-Vehicle

Hit Parked

Vehicle

This type of collision occurs when a single vehicle hits a parked

vehicle.

9 Single-Vehicle

Run off the

Road

This type of collision occurs when a single-vehicle runs off the road,

which may or may not result in a rollover/ overturn.

10 Multi-Vehicle

Crash

This type of collision occurs when there are more than two road users

involved in the crash.

98 Others This type of collision refers to any other crash apart from those

mentioned above.

99 Unknown This type of a collision which is unknown due to paucity of data.

Travel direction Description

Same Direction This refers to the vehicles travelling in the same direction.

Opposite Direction This refers to the vehicles travelling in the opposite direction.

Perpendicular 

Direction

This refers to the vehicles travelling perpendicular to each other.

Multi Direction This refers to the involvement of more than two vehicles that could be travelling in a

permutation of different directions (same, opposite, or perpendicular).

Not Applicable This refers to the case of single vehicle and hit pedestrian crashes.

Unknown This refers to the travel direction, which is unknown due to the paucity of data.
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Vehicle table

ÅIncludes all the vehicles involved in 
the crash

ÅPedestrians are not included

ÅIdeally many details for all the 
vehicles involved though often not 
available

ÅMissingness of data can result in 
biases e.g. if information of 
mechanical failure is available for 
some cases but not for most
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Vehicle type Description
Truck (Generic) It is the default vehicle type for a truck in case no other details on the truck are

available.

Articulated Vehicle, Tractor 

Trailer

It describes a truck with a Container; Above 30T GVW (Read addendum to find the

GVW of Trucks from Model Number)

Multi-Axle Heavy Commercial 

Vehicle

It describes Multi-Axle Trucks Below 30T and Over 16T GVW (Read addendum to

find the GVW of Trucks from Model Number)

Two Axle Heavy Commercial 

Vehicle

It describes trucks between 16T to 12T GVW (Read addendum to find the GVW of

Trucks from Model Number)

Two-Axle Medium 

Commercial Vehicle

It describes trucks between 12T to 10T GVW (Read addendum to find the GVW of

Trucks from Model Number)

Intermediate Commercial 

Vehicle

It describes trucks between 10T to 5T GVW (Read addendum to find the GVW of

Trucks from Model Number)

Light Commercial Vehicle It describes trucks less than 5T GVW (Read addendum to find the GVW of Trucks

from Model Number)

Bus (Generic) It is the default vehicle type for the bus in case no other details on the bus are

available.

Mini Bus It describes Diesel / CNG Buses with less than 20 Passenger Capacity.

Bus It describes Diesel / CNG Buses with more than 20 Passenger Capacity.

Ambulance It describes an Ambulance Van.

Car - Hatchback, Sedan, Van It describes a personal Four-wheeler vehicle of the Hatchback or Sedan category.

Car - SUV It describes the personal Four-wheeler vehicle of Sports Utility Vehicle (SUV) or

Jeep category.

Three Wheeler - Passenger It describes Diesel / CNG Three-Wheeler Private Passenger Vehicle (in case Four-

wheeler auto-rickshaws use this option).

Three Wheeler - Goods It describes Diesel / CNG Three-Wheeler Goods Vehicle.

Bicycle - Manual It describes Manual Bicycles.

Cycle Rickshaw It describes Manual Cycle Rickshaws.

MTW - Scooter/Moped It describes Scooter or Moped with an engine capacity of less than 100cc.

MTW - Motorcycle Light It describes a Motorcycle with an engine capacity of over 100cc and less than

300cc.

MTW - Motorcycle Heavy It describes a Motorcycle with an engine capacity of over 300cc

Agricultural Tractor It describes all agricultural trucks.

Agricultural Tractor with 

Trailer

It describes the agricultural trucks with trailers.

Other Agricultural Vehicles It describes other agricultural vehicles.

Hand Drawn Vehicle It describes Hand Drawn vehicles like Hand Cart etc.

Animal Drawn Vehicle It describes Vehicles Drawn by animals such as Horse Cart, Bullock Cart, Donkey /

Mule Cart, etc.

Construction Vehicle It describes Construction Vehicles, including Road rollers, Cranes, Backhoe

Loaders (JCB), etc.

Not Applicable It describes the default vehicle type for Single Vehicle Crashes.

Impacting 

vehicle/ 

object

Description

Tree It describes the trees present in the periphery of

the road/carriageway.

Curb It describes the type of curb (Raised or Plain

marked curb type including raised curb or

barriers excluding guard rail).

Shoulder It describes the type of shoulder (Paved or

Unpaved).

Median

Guard Rail It describes the type of guard rail or wire barrier

on the side of the road or along the median.

Pole It describes the type of any electric/ telephone/

utility poles present in the periphery of the

road/carriageway.

Wall It describes if any walls were present within 1m

of the pavement.

Other Road 

Infrastructure

It describes the type of road infrastructure like

benches, permanent shops, bus stops, etc.

Not Applicable It describes the default vehicle type for Single

Vehicle Crashes.

Others It describes vehicle types other than those

mentioned above.

Unknown It describes Impacting Vehicle / Object not

known.

Vehicle types and 
impacting objects
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Vehicle manoeuvre
Vehicle 

Manoeuvre 

Description

Driving Straight The vehicle was driving straight when the crash occurred.

Changing Lane The vehicle was changing lanes when the crash occurred.

Overtaking The vehicle was overtaking a vehicle in the front when the crash occurred

Turning When the crash occurred, the vehicle was performing a turning manoeuvre

(movement towards left or right direction).

Making a U-Turn The vehicle was making a 180° turn when the crash occurred.

Merging with Traffic 

(Longitudinal Merging)

The vehicle was merging with traffic in the direction of movement of the vehicle

when the crash occurred.

Merging with Traffic 

(Lateral Merging)

The vehicle was merging with traffic at an angle of the movement of the vehicle

(for example, at roundabouts and lateral turns) when the crash occurred.

Reversing The vehicle was moving in the reverse direction when the crash occurred.

Parked / Stationary 

Vehicle

The vehicle was parked or was stationary when the crash occurred.
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Person table

ÅThis includes all persons involved in 
the crash and not just those injured

ÅIf a pedestrian dies in a crash with 
car, the details of car occupants 
should also be included
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Person type and treatment

Person type

Pedestrian

Vehicle Driver

Vehicle Passenger

Disembarked Vehicle Occupant

Non Road User Pedestrian / 

bystanders

Stationary Vehicle Occupant

Others

Unknown

Category of treatment

No Treatment - Death on Spot

No Treatment - No Major Injury

First Aid Only

Ambulance Evacuation, Treated at Trauma Centre/ Hospital

Ambulance Evacuation, Death on Arrival (DoA)

Police Vehicle, Treated at Trauma Centre / Hospital

Police Vehicle, DoA

Private Vehicle, Treated at Trauma Centre / Hospital

Private Vehicle, DoA

Auto / Taxi, Treated at Trauma Centre / Hospital

Auto / Taxi, DoA

Unknown Vehicle, Treated at Trauma Centre

Unknown Vehicle, DoA

Others

Unknown
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Access FIRs online

ÅThere are FIR copies available online across 
multiple states

ÅSome states have an easier access than other

ÅYou need FIR numbers to download a specific 
file

ÅAlternatively, download all the files and check 
the ones related to traffic crashes

ÅFor this, use IPC and MV act sections to 
identify the cases
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Data extraction from 
police reports

43

Indicates a 

ñfatalò crash

Time and date 

of crash

Street/ Landmark 

location of crash



Data extraction from 
police reports

ÅVehicles involvedïmotorcycle and tractor

ÅFatality and injury status

ÅLicense plate numbers of vehicles

ÅSex of the victims

ÅAge: information varies
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I live in Navagaon Police Station jurisdiction in Balod District. I am a 

farmer. Today (9 December 2016) at 1845  I received a call that at 

1745 my nephew was returning back from work on motorcycle (CG24 

E 4776). When he reached Sivni turn near Jhalmala Road, a tractor 

(CG04 DM 9610) going at a high speed crashed into his motorcycle. 

Because of this, he and his co-passenger were injured. They were 

taken to district hospital of Balod where my nephew died, while the 

other passenger was referred to the hospital. Due to the accident, 

motorcycle and the two parked cars (CG04B0535 and CG24F9578) 

were damaged. 



Data extraction from 
police reports
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I live in Navagaon Police Station jurisdiction in Balod District. I am a 

farmer. Today (9 December 2016) at 1845  I received a call that at 

1745 my nephew was returning back from work on motorcycle (CG24 

E 4776). When he reached Sivni turn near Jhalmala Road, a tractor 

(CG04 DM 9610) going at a high speed crashed into his motorcycle. 

Because of this, he and his co-passenger were injured. They were 

taken to district hospital of Balod where my nephew died, while the 

other passenger was referred to the hospital. Due to the accident, 

motorcycle and the two parked cars (CG04B0535 and CG24F9578) 

were damaged. Vehicle specifications using online 
national vehicle database

https://vahan.nic.in/nrservices/faces/user/citizen/citizenlogin.xhtml


