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RESEARCH AND CONSULTANCY PROJECTS

Solving social issues surrounding the GIG 
economy in the mobility sector: Improving 
safety for last-mile delivery motorbike 
drivers in India
Sponsor: The International Association of Traffic 
and Safety Sciences (IATSS), Japan.
Project Team: Deepty Jain and Geetam Tiwari
Objective:
The study is designed to assess the impact of 
extreme heat and occupational risks on quick 
service delivery riders in Delhi NCR through a 
combination of physiological monitoring and 
structured survey. The study includes two data 
collection methods:
1. To monitor the physiological conditions of the 
quick service delivery riders in two different 
weather conditions using non-intrusive arm/wrist 
bands.  
2. To  conduct surveys with the participants 
recruited for physiological monitoring to 
understand their working conditions and 
qualitatively assess felt temperature and its 
impact on them.

Inclusive Net-Zero Transport Plan for Rajkot
Sponsor: United Nations Office for Project 
Services (UNOPS
Project Team: Deepty Jain and Geetam Tiwari
Aims and objective:
The proposed project aims to develop ‘Inclusive 
Net-Zero Transport Plan for Rajkot’ and will be 
referred to as ‘INSTANZ.’ The proposed project 
will lead to -
1. Development of methods to guide the 
development of net-zero transport plans at city 
levels.
2. Assessment of existing conditions and 
alternate scenarios towards achieving net zero 
transport.
3. Preparing a road map for implementing a net 
zero transport plan and strategies.
4. Development of training materials and build 
capacity of local authorities.

Study of Existing Foot Over Bridges (FoB), 
Developing Design and Guidelines for 
Providing FoBs on National 
Highways/Expressways (NH/E).
Sponsor: National Highways Authority of India 
(NHAI)
Project Team: Girish Agrawal and Rahul Goel
Scope and objectives:
Conduct a comprehensive study of at least 5 
nos. Foot Over Bridges (FoBs) already 
constructed on various highway sections with 
NCR, encompassing both Rural and Urban 
stretches.
Submit details of all existing FoBs and road 
configuration in NCR region, discuss with NHAI 
and finalize 5 nos. for further detailed study as 
follows:
i. Existing cross section of highway passing 
below FoB including crash barrier, railing, 
fencing, drains, street lighting, footpath, service 
roads, land use etc.
ii. Alignment plan of existing pedestrian crossing 
facilities within 500m on either side of FoB such 
as median opening, underpass, subway, bridge, 

land use, etc.
iii. Classified volume count survey of NMT 
Pedestrian, Cyclist, 2 wheelers, etc., for 18 hours 
(preferably 5am to 11pm) on each FoB and on 
other two locations one on either side of FoB.
iv. Public consultation survey of NMT on 3 nos. 
classified NMT volume count, survey locations at 
least 100 nos. On each location and habitation 
survey on both sides of FoB at least 20 nos.
v. Submit a detailed analysis report, with usage, 
constraints and recommendations

The Impact of Traffic Noise on Hearing in India
Sponsor: IIT Delhi Faculty Seed Grant
Project Team: Girish Agrawal, Deepty Jain, and 
Rahul Goel
Objective:
The effects of traffic noise on human health are 
poorly understood and not readily acknowledged 
in India. A major drawback of most existing 
studies in India on traffic noise is that they report 
noise intensity averaged over the entire frequency 
range of human hearing; the time-frequency 
distribution of noise, and the various sources of 
noise have not been identified.
The overarching hypothesis of this work is that 
exposure to high levels of traffic noise in the 
urban Indian environment increases the threshold 
of hearing either temporarily or permanently, 
which can cause hearing loss. To validate this 
hypothesis, we break the study down into several 
goals:
1.Conduct qualitative and quantitative 
assessment of traffic noise exposure
2.Record and map traffic noise soundscapes of 
selected locations in a range of urban settings
3.Record land use and building profiles at 
recording locations
4.Determine if frequency-specific loss of hearing 
acuity is attributable to exposure to traffic noise

Retrospective Assessment of Road Injuries 
and Fatalities in Delhi Referral Trauma 
Hospitals, Post-Mortem Centres, City Wide 
Ambulance Services, and Police Control 
Room (PCR) Calls
Sponsor: Vital Strategies India Services Private 
Limited
Project Team: Rahul Goel  and Geetam Tiwari
Objectives: The study aims to collect road traffic 
fatality and serious injury data from designated 
trauma centers, post-mortem centers, city-wide 
ambulances run by Centralised Accident and 
Trauma Services (CATS) and PCR calls, to 
describe the epidemiological profile of those killed 
and injured, and to provide a basis for re-
estimation of RTI mortality in the city through 
linkage to police crash records and application of 
a capture-recapture approach.

“DRIVES” (Deploying Refraction Increases 
Vehicular Safety)
Sponsor: Vision Spring Inc. 
Project Team: Rahul Goel and Sai Chand
Study Aim
The primary aim of DRIVES is to determine 
whether the provision of eyeglasses for the 
correction of distance refractive error can reduce 

the average number of harsh braking, harsh 
acceleration, and harsh cornering events among 
eligible truck drivers in India.
Primary objectives
a.To determine if vision correction can reduce 
surrogate measures of unsafe driving including 
harsh braking, harsh acceleration, and harsh 
cornering among truck drivers in India.
 Secondary objectives
• To assess the association between surrogate 
measures of unsafe driving and crashes, common 
injuries and fatalities
• To assess the association between surrogate 
measures of unsafe driving and crashes, injuries 
and fatalities
• To determine if vision correction can reduce 
costs associated with driving, including wear of 
tyres, fuel costs and emissions

Emissions assessment from inter-state trucks 
in Delhi
Sponsor: Clean Air Fund
Project Team: Rahul Goel and Gazala Habib
Objectives
The objectives of the study are twofold:
i. Estimate the quantum and pollution impact of 
inter-state trucks plying within Delhi by capturing 
the following data points:
1. Traffic Volume Count (TVC) survey at select 
toll-points
2. Origin-Destination (O-D) survey to capture 
following data points - age, fuel type, BS norms, 
axle information. The survey will further 
characterise trucks by origin/destination, route 
clusters frequented, entry frequency, payload & 
GVW, type of goods transported, type of 
operators/ownership, maintenance frequency, & 
PUC status.
3. Real-time tailpipe emission from trucks
ii. Recommend measures to address inter-state 
truck emissions by developing a metric for 
evaluating truck fitness and supporting their 
transition to cleaner fuels

Delhi Mohalla Bus Route Rationalization & 
Monitoring in Delhi
Sponsor: Delhi Transport Infrastructure 
Development Corporation
Project Team: Rahul Goel, Girish Agrawal, Deepty 
Jain and Geetam Tiwari
Objective: 
The project aims to identify bus routes and 
develop scheduling for Mohalla Bus service for 
Delhi (excluding North-West Delhi). The following 
lists the scope of the project:
1.Data collection and analysis to identify demand 
points and catchment areas.
2.Development of an AI-based route planning 
algorithm & associated constraints.
3.Network design using the route planning 
algorithm for available bus counts.
4.Estimate number of buses needed and their 
headway/ frequency and identify respective bus 
depots.
5.Post-implementation monitoring to analyse the 
network operational data (e.g., ridership and bus 
movement parameters) and recommend actions 
to improve performance.

CONTD...page 4
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Excerpts from: STUDY OF EXISTING FOOT OVER BRIDGES (FOB) DEVELOPING DESIGN AND 
GUIDELINES FOR PROVIDING F0BS ON NATIONAL HIGHWAYS / EXPRESSWAYS (NH/E)

Girish Agrawal and Rahul Goel

This report presents the results of “Study of 
Existing Foot Over Bridges (FoB), Developing 
Design and Guidelines for Providing FoBs on 
National Highways/Expressways (NH/E)”. 

NHAI has constructed many foot over bridges 
across highways with the intention of ensuring 
a safe crossing facility for pedestrians. Despite 
the presence of FOBs, many pedestrians 
continue to cross high speed highways at 
grade, and face the risk of getting involved in 
crashes. NHAI proposed a study to assess the 
performance of current FoBs and develop 
guidelines for planning and design of FOBs to 
improve their usage. 

TRIP Centre, IIT Delhi, on the request of 
NHAI, initiated the study in November 2024. 
The study team visited 51 FoBs on NH/Es in 
the vicinity of Delhi, spanning 6 to 19 lanes. 
Please note that the count for the number of 
lanes spanned includes lanes of service roads, 
where present. Twenty-five of these FoBs cross 
10 lanes, 7 FoBs cross 8 lanes, and another 7 
cross 16 lanes. A formal bus stop was within 
10m of the FOB at 12 locations, and bus or 
other public transport is within 100 m of the 
FOB at 23 locations. At two locations, the 
formal PT stop was at a distance of 800 m. A 
four-way junction was within a distance of 
100m at two locations. Twenty-four locations 
had lifts, 21 had ramps, and escalators were 
installed in 16 locations. Physical audit of FoBs 
found more than half of the lifts in non-working 
conditions, and, in numerous locations, the 
access to staircase and ramp was blocked by 
debris and/or could only be reached through 
water-logged areas.

At some locations, buses did not stop at the 
formal bus stop, and were stopping on the main 
carriage way. Passengers getting on or off the 
buses either crossed the highway through the 
high speed traffic or had to go through the 
service road traffic to reach the FOB. 
Commuter surveys found that the poor location 
and poor access were two important reasons 
for not using the FoB. Some commuters also 
reported that at-grade crossing was preferable 
because use of FOB resulted in longer time 
taken to cross the road compared to at-grade 
crossing.

The study recommends that location of a 
FOB with respect to pedestrian generators is 
the most important aspect to improve the usage 
of FOBs. FOBs must be located within 50m of 
the pedestrian generators like bus stops, 
commercial, institutional or residential areas. In 
case of site constraints, this may be relaxed to 
100m. In case of 300-400m continuous built-up 
area, a grade separator (elevated or 
underground) may be considered for moving 
the motorized traffic on highway and pedestrian 
crossing may be kept at existing ground level. 
The bus stop near the FOB should be as per 
IRC 80, 2022.

The design of staircase, ramp and lift should 
meet the universal access design criteria. This 
requires a ramp to have a gradient of 1:20. 
Ramps must be provided at all FOBs. These 
ramps can be used by bicycles and 
motorcycles also. Staircase and lift should be 

provided in addition to a ramp where the 
expected pedestrian volume is more than 250 
per hour during peak hours. Lifts are 
recommended in busy commercial or 
institutional areas and maintenance of lifts must 
be assigned to responsible authority. 

Several existing FoB’s are located away from 
the areas which generate the most foot and 
two-wheeler traffic. Table 11 below shows the 
major typologies of generators of traffic 
(pedestrians, cyclists, or motorcyclists) that are 
in the vicinity of FoBs. One third of all FoBs had 
a bus stop as one of the generators, and half 
had residential areas. Other major land-use 
types include commercial areas, offices, 
factories and industries, and markets. A 
significant number of FoBs also have metro 
stations in their vicinity. The type of pedestrian 
generator determines the total volume, the 
variation of volumes over the day (peak-hour 
rush or all-day use), and type of accessibility 
needs (such as people carrying goods).

Related to the above section on generators of 
traffic is how far those locations are from FoBs. 
The likelihood of people using these crossing 
facilities depends, among other things, on how 
close they are from the place they are coming 
from. We found that FoBs are located an 
average distance of about 100 meters from the 
formal bus stops, about 10 meters from the 
informal bus stops, and about 200 meters from 
unsignalized junctions. The distance from a 

junction has a bearing on how likely it is that 
motorcyclists will use a FoB to cross the road. 
Given a junction, motorcyclists may use at-
grade facility to navigate their crossing.

Several FoB locations are situated such that 
public transport vehicles – buses, shared autos, 
etc. – do not have any place to pull off the 
highway, and so stop to load and discharge 
passengers on the edge of active 
carriageways, from where pedestrians cross 
over barriers and one or more active traffic 
lanes to reach the FoB.

Where there is a service road, we 

recommend that breaks be provided in the 
median between the main carriageway and 
service road for buses to enter and exit the 
service road. The entry and exit breaks should 
each be 50-m-long, with a 100m length of 
continuous median between the cuts. The bus 
stop should be in the middle of this 100m 
length on the service road side, so, in cases 
where there are two service lanes, a bus gets 
50m to weave to the second lane, followed by 
50m to weave to the curbside lane. After which 
it has 50m to weave to the second service lane 
(adjacent to the main carriageway) after it 
leaves the bus stop, followed by 50m to weave 
to the curbside lane of the main carriageway. 
This last 50m is the kerb opening between the 
main carriageway and the service road. So in 
effect the distance between the kerb opening to 
the service road on the near side of bus stop, to 
the kerb opening end of the service road on the 
far side of the bus stop is a total of 200m (for 2 
lane service road). Where there is a 3-lane 
service road, the continuous median between 
the openings should be 200m, for a total bus 
travel distance of 300m off the main 
carriageway.

Constraints/Major Issues at the FoBs where 
detailed study was conducted

FoB 4 (on NH-9/NE-3, Ghazipur Village, Near 
Vinod Nagar Metro Depot)

Respondents reported that lift is not always 

functional and is therefore not reliable for their 
use. Location of the FoB is not convenient to 
access bus stops. 

FOB 9 (on NH-9/NE-3, near Ryan 
International School, Ghaziabad) 

This FoB does not have lifts or ramps. These 
are many barriers to accessibility of this 
crossing facility. There are two subways 
crossings within 400 m of the FoB, and many 
users tend to use those facilities to cross the 
road. However, the subways do not have 
lighting, which creates accessibility issues for 
some people. 
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FoB 16 (on NH-48, at PASCO JCB, 
Narsignhpur, SW of Gurugram)

The major problem at this FoB location was 
the access to buses. Most buses stop on the 
carriageways on National Highway. Pedestrians 
access the buses by jumping over the W-beam 
barrier separating main carriageway from the 
service road. Thus the presence of pedestrians 
on the highway is not because of poor design 
of FoB.

FoB 22 (on NH-44, Lalit Hotel Bus Stop, near 
Sector 35, Faridabad)

Users of FoB often complained of lack of a 
functional lift, and the physical stress they have 
to bear to climb up the stairs. There are high 
volumes of pedestrians (250 pedestrians in 15 
minutes) and cyclists using this FoB, and 
cyclists complained of not having a runnel to 
push their bicycles along. There were also 
breaks in the PVC roofing resulting in exposure 
of users to rain and slippery surface.

FoB 47 (on NH-44, near Alipur)

There are formal bus stops located at the 
carriageway of the National Highway. 
Pedestrians need to cross the service road to 
access bus stops and have to navigate the 
height difference between main carriageway 
and service road. Here the ramp entry is 
hidden by the parked trucks and respondents 
reported feeling unsafe in accessing the ramp. 
Respondents also complained about lack of 
lighting and covering sheet on the sides to 
prevent rain water from coming in. 

FoB 49 (on NH-44, just north of Singhola 
Village, about 1.3 km south of the Delhi-
Haryana border)

This FoB has an under-construction lift. 
Similar to other locations, here too, buses 
would stop on the main carriageway of the 
National Highway and not on service roads, 
forcing pedestrian to cross one or more active 
lanes of traffic between the FoB and access to 
public transport. 

Recommendations

Access

Unobstructed, safe access must be designed 
and built to allow users to reach FoB stairways, 
lifts, and ramps at all times. The access must 
be universal so that users with physical 
challenges can reach lifts or escalators. Access 
and exit treatment should be provided for at 
least 10 meters on both ends of the FoB.

Access design must be incorporated into the 
FoB design so that the footpaths and/or service 
roads running to the FoB landings provide safe, 
unobstructed access to the FoB stairs, ramps, 
lifts, and escalators, when the latter are 
present. 

Maintenance of stairs, ramps, and 
lifts/escalators must be an integral part of FoB 
operations. Non-functional lifts are a major 
barrier to FoB use.

Where lifts or escalators are provided at 
FoBs, these locations should be provided with 
security guards 24x7. A successful example 
includes public toilets in Indian cities that have 
an attendant and are usually safe (for women) 
and clean.

Location

FoBs must be located near areas which 

generate the most foot and two-wheeler traffic. 
A site-specific study must be done for each 
new FoB (or if any existing FoBs are to be 
relocated) to generate information on major 
typologies of land use in the vicinity of the FoB. 
This is necessary because the type of 
pedestrian generator—informal or formal public 
transit stops, residential areas, commercial 
areas, offices, factories and industries, and 
markets—determines the total volume of FoB 
traffic, the variation of volumes over the day 
(peak-hour rush or all-day use), and type of 
accessibility needs (such as people carrying 
goods).

Material and Texture for Staircase, Ramp & 
Deck

We recommend using reinforced cellular 
concrete elements supported on a metal frame 
for the stairways, deck and ramp. Cellular 
concrete is lightweight, but usually requires a 
support depth of at least 50 mm. Cellular 
concrete holds up well under heavy pedestrian 
and lightweight vehicular traffic (bicycles and 
MTWs), and provides a safe, non-skid walking 
and riding surface.

Revenue Generation by Advertisements

Provision may be made to install 
advertisement panels along the stairs and 
ramps, positioned with FoB users as the target 
audience rather than facing the on-road traffic. 
Advertisements can be placed as lighted 
boards at the entrance and exit points, and as 
panels/flex banners along the railings of the 

ramps, staircases, and decks.

Power Generation Through Solar panels

Solar panels may be installed on the roof of 
the staircases, ramps and the bridge deck. 
These panels may replace the roof material or 
may be mounted on top of the roofing frame.

Conceptual Design

Based on the information obtained and our 
analysis, we have developed a set of 
alternatives. We have also developed a 
conceptual design for a shallow underpass as 
an alternatives to FoBs.

Transverse, Compact, and 
Linear FoBs

Eighteen alternatives for 
FoBs with different 
combinations of ramp, 
staircase and lift placement 
have been developed. 
These alternatives are 
summarized in Table 12. 
Conceptual plans for these 
alternatives are provided in 
Annexure IV as Figures IV-1 
to IV 18. Two sub-variations 
are depicted for most 
alternatives, one where the 
difference in elevation 
between the main 
carriageway and the service 
roads is 0.5m, and a second 
where this elevation 
difference is 1.65 m.

Three types of FoBs have 
been proposed – 
Transverse, Compact and 
Linear. Each of these can 
have an option of only ramp, 
ramp and staircase, ramp, 
staircase and lift, and 
staircase and lift. Each of 
the compact and linear 
options can have two 
alternative designs. 
Alternative 1 where 
staircase and ramp on both 
sides of the road face the 
direction of traffic. The 
second alternative has the 
ramp and staircase on one 
side of the road facing the 
direction opposite to traffic 
flow. Pros and cons of all 

alternatives are listed in Table 13. Suitability of 
specific FoB depends on the site constraints 
and volume of pedestrian, bicycles and MTWs 
expected to cross the FoB.

Transverse: The ramp and staircase are 
perpendicular to the road. This is 
recommended where land acquisition along the 
road frontage is difficult and may be available in 
the perpendicular direction (Figures IV-1 to IV-
3).

Compact: Both, the ramp and the staircase 
have two landings. This results in a shorter 
length requirement along the road, however the 
height increases by a meter. (Figures IV-4 to 
IV-11)

Linear: Ramp and staircase are along the 
length of the road with one landing (Figures IV-
12 to IV-18).
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The Transportation Research and Injury Prevention Programme has been operational for two decades.  On May 21st 2021 it was established as TRIP Centre.  It is based at the Indian Institute of Technology (Delhi) 
and is an interdisciplinary academic unit focusing on the reduction of adverse health effects of road transportation.  researchers at TRIP Centre seek to integrate all issues concerned with transportation to promote 
safety, active mobility, cleaner air, and energy conservation.  They are involved in planning safer urban and inter-city transportation systems and developing designs for vehicles and safety equipment.

Endowments for perpetual Chairs
CONFER, India: TRIPP Chair for Transportation Planning
Ford Motor Co., USA: Ford Chair for Biomechanics and Transportation Safety
Ministry of Urban Development India: MoUD Chair for Urban Transport & Traffic Planning
MoUD Chair for Urban Transport and Environment
MoUD Chair for Urban Traffic Safety
VREF: Volvo Chair for Transportation Planning for Control of Accident and Pollution

Establishment funds have been received from
Ministry of Industry, Government of India
Asian Institute of Transport Development, India
Tata Motors Limited, India
Volvo Research and Educational Foundations (VREF), Sweden

For private circulation only Page 4

Phone: 91-11-26596361, 26596557

  hodtripc@iitd.ac.in
  http://tripc.iitd.ac.in

Fax: 91-11-26858703, 26851169

Transportation Research and 
Injury Prevention Centre

Room MS 815 (Main Building)
Indian Institute of Technology Delhi
Hauz Khas, New Delhi-110016
INDIA

CONTACT

NEWS & EVENTS

Quantifying and comparing road network resilience of Indian cities 
using crowdsourced data and simulation
Funding agency: Department of Science and Technology
Project Team: Sai Chand
Objectives:  
1)To create scripts for automating the extraction of road network (from 
OpenStreetMap) and travel time data (from Google Maps and TomTom).
2)To develop metrics for quantifying road network resilience as a function 
of topological characteristics and traffic performance indicators.
3)To evaluate the impact of network structure, land-use patterns, 
demographic characteristics, and socio-economic characteristics on 
network resilience.

4)To compare and rank road network resilience among Indian cities.
5)To calibrate link performance functions for different road classes in 
Indian cities. 
6)To develop macro simulation models and simulate the disaster 
scenarios on multiple Indian road networks.

Development and evaluation of pedestrian crowd simulation tools
Funding agency: Medulla Soft Technologies Pvt. Ltd.
Project Team: Sai Chand
Objectives:  
Evaluation of various available crowd simulation tools.
Planning of crowd data collection exercise.
Develop, calibrate and validate a crowd simulation tool.

RESEARCH AND CONSULTANCY PROJECTS CONTD...

The Fourth Dinesh Mohan Memorial Lecture was delivered by Sudhir Chella Rajan on 23rd September2025 on “The 
Periurban Transport Challenge: Beyond Automobility Towards Access and Adaptive Governance”

CTRG-2025: 8th Conference of Transportation Research Group of India, 17 - 20 December 2025 Venue: IIT Guwahati, Assam, India. Details at 
https://ctrg2025.trgindia.org
For registration details: https://ctrg2025.trgindia.org/page_details?slno=5&title=registration-details

The Transportation Research and Injury Prevention Centre (TRIP Centre), Indian Institute of Technology Delhi, is organizing its 35th International Course 
on Road Safety at the IIT Delhi campus in Hauz Khas, New Delhi, India from the 16th of February to the 2nd of March 2026. This course will give a global 
perspective on the road safety problem and provide state-of-the-art- information on the multiplicity of issues surrounding road safety, with particular attention 
to road safety issues in low and middle income countries. This course will have modules on Road Safety, Field Audits and Governance of Road Safety 
Planning and Implementation.
For details visit http://tripc.litd.ac.in

The 16th World Conference on Injury Prevention and Safety Promotion will be held in Cape Town, South Africa, from 2-4 September 2026, under the 
theme #Ubuntu: 
The conference explores the Structural, Social and Commercial drivers of injury risk through and potential solutions through an African lens that is universally 
applicable. “Ubuntu,” embodying the African philosophy of interconnectedness and mutual support, is central to our conference theme, “Ubuntu: United for a 
Safer Future.” This principle underscores the importance of collective action and shared responsibility in injury and violence prevention.  
For details visit https://worldsafety.co.za/
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TRIPP CENTRE BULLETIN INSERT

RETROSPECTIVE ASSESSMENT OF ROAD TRAFFIC INJURIES AND 
FATALITIES IN DELHI

Rahul Goel. 

Road traffic injuries represent a major global public health burden. In 
response, India and many other countries have established road safety lead 
agencies responsible for monitoring road safety and implementing 
interventions. Reliable data on traffic injury incidence is essential for 
surveillance and for assessing progress in reducing this burden. We 
conducted a retrospective assessment of traffic injury burden in Delhi, with 
the objective of evaluating the completeness of police-reported data and 
describing the characteristics of crash victims and their injuries. Four 
datasets were used: (1) medical records of patients admitted to five major 
trauma hospitals, (2) police First Information Reports (FIRs) of all road traffic 
crashes, (3) call records related to road crashes from police control rooms 
(PCR), and (4) records from the Centralised Accident and Trauma Services 
(CATS), a government-run ambulance system.  Our findings indicate that a 
substantial portion of road crashes, although recorded by state-operated 
systems such as hospitals, PCR, and ambulance services, remain excluded 
from official road safety surveillance. Since many of these institutions 
operate under state or central government jurisdictions, integrating their 
data with police records can and should become a routine part of the annual 
Delhi road safety report compiled by the Delhi Traffic Police. While road 
safety analysis in India typically relies on fatal crashes, our study highlights 
the potential of using richer, multi-source datasets to develop more effective, 
location- and time-specific interventions.

We received a list of road crashes from Delhi Police along with FIR 
numbers. Using these numbers, we downloaded pdf copies of each case 
through the online Crime and Criminal Tracking Network and Systems 
(CCTNS) portal of Delhi Police. We recorded data into a Microsoft Access 
based custom-built form (see Forms and description in Appendix) including 
details at the level of crash, and those of the vehicles and persons involved. 

Between July and December 2022, there were 2897 cases. After 
reviewing the downloaded reports, we excluded 127 cases— 23 cases were 
not available online, 20 cases were not related to road crashes (e.g., cases 
of property dispute, robbery), and 84 cases were excluded because their 
crash dates were outside our study period. After these exclusions, we used 
2770 cases of FIR for our study.

To categorize the severity of the crash into property damage only, injury, 
or fatal, we used the line data provided by the police, which included an 
updated Indian Penal Code (IPC) of the crash since the filing of the crash.  
For example, a crash that involved only injured victims at the time of filing 
an FIR, may have later resulted in a fatality, resulting in corresponding 
change in its IPC. IPC 304A refers to a fatality, IPC 337 and 338 refer to an 
injury, and IPC 279 as property damage. A case may have more than one 
IPC and we classify those based on highest severity. Based on this, we 
classified 2770 cases as follows—36 as property-damage only crashes, 
2032 as non-fatal injury crashes, and 702 as fatal crashes.

We recorded all RTI cases admitted to participating hospitals and those in 
which death occurred prior to admission between July and December 2022. 
Data collection was conducted at five tertiary care hospitals in Delhi: All 
India Institute of Medical Sciences Hospital (AIIMS), Dr. Baba Saheb 
Ambedkar Medical College and Hospital (BSAMCH), Lok Nayak Jai Prakash 
Narayan Hospital (LNJP), St. Stephen's Hospital (SSH), and Sushruta 
Trauma Center (STC). These hospitals were chosen for regional diversity 
and their willingness to conduct data collection. AIIMS, a Government of 
India (centrally funded) hospital, has a specialised trauma centre, while 
BSAMCH, LNJP, and STC are public hospitals under the Delhi state 
government. SSH is a private hospital.

Data collection was carried out using paper forms from the Medical 
Records Department (MRD) of four of these hospitals— BSAMCH, LNJP, 
SSH and STC. The paper forms were later coded into a computer database 
using Epi Info 7.2.6. At AIIMS, data was sourced from the trauma registry 
maintained by the centre, under which data of road traffic injuries is digitally 
recorded by the Trauma Nurse Coordination System department.

In the hospital's general emergency department, patients are first 

assessed and given primary treatment for their injuries. Based on the 
patient's injury site and symptoms, they are referred to the specialised 
departments such as medicine, orthopaedics, neurology, pediatric surgery, 
general surgery, or other departments as needed. If the person dies on 
arrival, they are either directly taken to mortuary for the autopsy or after first 
admitting to one of the departments. In case of a RTI, a medico-legal case 
(MLC) report should be generated by the hospital so that the police can take 
note of it and file an FIR for the victims involved. 

In the specialised department of the hospital, when a patient is admitted, 
the department maintains a logbook that records documents including the 
admission sheet, clinical notes, admission notes, and a discharge summary. 
If the patient dies, a death certificate is attached to the logbook. An 
admission file is created for each admitted patient, and the details are 
stored in the Medical Records Department (MRD). . 

At AIIMS, 1270 RTI cases were recorded and each of those had an MLC. 
At BSAMCH, MLC reporting was inconsistent—of 195 cases, 86 were MLCs 
and 109 were non-MLCs, with no clear criteria for classification. LNJP had a 
mandatory MLC policy for all 383 RTI cases. SSH, also mandated MLCs for 
all 49 cases. At STC, MLC classification lacked clear guidelines, with 801 
cases recorded—488 MLCs and 313 non-MLCs. AIIMS and SSH maintain a 
separate record for deaths-on-arrival cases, while in the other three 
hospitals, patients, despite being dead, are admitted to the department 
based on their injuries, and medical records are maintained as for all other 
cases. Of the total of 2698 cases across the five hospitals, 1619 cases as 
eligible for our study. Among these, crash date was missing for three cases. 
However, since their registration date in this hospital fell within the study 
period, we assumed the crash also occurred within that timeframe.

The Police Control Room (PCR) is a primary coordination point within the 
police department that manages and coordinates the emergency response. 
When a road crash is reported by an individual through the emergency 
number 112, the PCR quickly assesses the situation’s severity and nature. 
Based on the information provided on the call, PCR operators dispatch the 
appropriate police units, such as traffic police officers and accident 
investigation teams.  Additionally, the PCR ensures that all necessary 
information is collected for investigation, including the details of the incident. 
They help facilitate the transportation of injured victims to nearby hospitals 
and collaborate with hospital emergency departments. 

Each call had a field “ACCIDENT_SUBTYPE” that recorded the type of 
crash into four categories: a) fatal accident, b) accident with injury, c) 
accident without injury and d) other. We used a custom-built crash recording 
form and systemically coded text and structured information from files with 
call transcripts and response details of individual PCR calls. This detailed 
data extraction was done only for those cases that were either classified as 
injury or fatality, and not for the rest of the categories (no injury and other). 

CATS is an ambulance service under the government of the National 
Capital Territory of Delhi and provides free service to crash and trauma 
victims. Emergency calls are received from public and from wireless network 
connected to Delhi police. The request for CATS assistance is made either 
by the police (PCR - Police Call Room) or by the public. If the police initiates 
the call, the incident record is stored in both the police and CATS databases 
whereas if an individual makes the call to CATS, the record is maintained 
only in the CATS system. Alternatively, if the public contacts PCR first, PCR 
notifies CATS, and the incident is then recorded in both the police and CATS 
systems.

Out of the 1619 total hospital admissions due to RTIs, only 503 cases 
(31%) were linked to FIRs, while 1116 cases (69%) remained unlinked. 
None of the cases without an MLC was linked to FIRs. For the three 
variables, road user category of victim, striking vehicle (vehicle that victim 
collided with), and mode of arrival, the proportions of cases recorded as 
unknown was substantially high. Motorised two-wheeler users accounted for 
the largest share of RTI victims, representing 58% of all cases, followed by 
another one-fifth of pedestrians. In general, the greater the vehicle size, 
more likely it seems to be linked to police reports Among the departments 
where the patients got admitted in, orthopaedics was the most frequent with 
greater share among linked cases than unlinked (46% and 36%, 
respectively).

Excerpts from:
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INCLUSIVE NET-ZERO TRANSPORT PLAN FOR RAJKOT

Deepty Jain and Geetam Tiwari

The project ‘Inclusive Net-Zero Transport in Cities of Gujarat’ emphasises 
an inclusive approach for achieving net zero emissions within the 
transport sector. The project is a collaborative effort between Ahmedabad 
University, Indian Institute of Technology (IIT), Delhi, and UNEP Climate 
Centre Copenhagen (UNEP CCC). The project is funded and supported 
by UNEP CCC. The project objectives include developing a detailed 
approach and methodology, studying the existing transport scenario, and 
proposing a scenario-based net zero plan for the case city of Rajkot. 
The project outlines three scenarios for 2030, 2040, and 2050: Business 
as Usual (BAU), a Technology Scenario for Net-Zero Emissions, and an 
Inclusive Net-Zero Emissions Scenario. The 2050 scenario is expected to 
link with the ‘Viksit Gujarat 2047’ vision, whereas India’s commitment is to 
achieve net-zero by 2070. Effective implementation of this plan, require 
definition of net-zero and net-zero transport within the Indian context, 
developing pathways for inclusive transport solutions, and creating 
indicators to track progress. 
 UNEP-CCC draws on experience from more than 30 years of 
working with developing countries, as part of the long-lasting partnership 
between UNEP, Danish research institutions (notably the Risø National 
Laboratory and Danish Technical University (DTU)) and the Ministry of 
Foreign Affairs (MFA), Denmark. UNEP-CCC was established in early 
2022 to continue providing scientific and technical support to UNEP and 
assist in the delivery of UNEP’s Programme of Work with a focus on 
climate change and the needs of developing countries. 
The mandate of the UNEP Copenhagen Climate Centre (UNEP-CCC) is 
to provide scientific analysis, knowledge, and capacity building for 
developing countries that allows them to pursue low-emission, climate-
resilient pathways for sustainable development and global climate action. 
To achieve this objective, UNEP-CCC has set out three areas in its 
strategy for 2022-2025: i) policy, ii) implementation, and iii) transparency. 
The current project supports the implementation area. 
Implementation that is facilitating and scaling up climate action is at the 
heart of the Centre’s mission in establishing enabling environments that 
combine the role of the state as a regulator with the private sector’s 
creativity. This requires developing business concepts and tools that 
support actors in scaling up interventions that lower GHG emissions and 
reduce climate risks. This is done by identifying early-stage project 
opportunities; supporting the development of climate action projects; 
developing and piloting methodologies, tools, and institutional 
frameworks to facilitate and support climate action; providing tools and 
strategies for greening investment portfolios; and building partnerships 
with implementing agencies and private sector partners. 
 The funding for the project is part of a proposed three-year Danish 
contribution to support UNEP Copenhagen Climate Centre (UNEP-CCC) 
located in the UN City Copenhagen on the topic of Implementation of Low 
Carbon Transport in Cities. The Paris Agreement establishes a 
mechanism to fight climate change by contributing to the mitigation of 
greenhouse gas (GHG) emissions. 
It is also important that net zero transport strategies consider gender and 
poverty in order to ensure inclusivity and address equity issues. Thus, 
accessible and affordable public transport, active transportation 
infrastructure and involved of all genders in transport strategy making and 
jobs will have to be part of any avoid-shift-improve frame approach to 
decarbonise transport.  
 Cities in the developing world need to improve upon the avoid-shift-
improve strategies due to the limited capacities and archaic urban 
transport planning practices on one hand and a significant population 
experiencing low-mobility due to poor transport provisioning and lack of 
affordability. The project’s objective is to increase capacity and 
awareness among cities for net zero transport planning and support 
these with roadmaps that will help cities reduce motorisation and improve 
coverage of zero-emission vehicles and zero-emission transit. 
 India has committed to Net-Zero by 2070. The Government of 
Gujarat, in push towards Net Zero, has committed 50% of energy to be 
generated by Renewable Energy Sources (solar, wind, and hybrid of 
solar and wind) by 2030. With India expecting a high level of 
urbanization, Indian cities will have to plan this transition from now on. 
Transport contributes to 10% of GHG emissions. The net-zero transition 

in the transport sector would mean a shift to low-carbon modes (public 
transport) and zero-carbon modes (active mobility), and adopting 
technology change (alternate fuel policy and electric mobility). However, 
these strategies may not be enough to achieve the net-zero targets. 
Additionally, there would be a need to clean the energy grid and remove 
emissions through concentrated efforts.  
 The challenge of net-zero transition in India, and in the cities of the 
global south are different than in the cities of the global north. In the 
former, large section of the urban population, low-income households, 
women among low-income households in particular, women in general, 
and socially marginalized populations experience low-mobility on account 
of poor provisioning of affordable transport, and social constraints. 
Hence, moving forward, three challenges confront ambition of achieving 
net-zero transport, first challenge is to enhance the mobility of exiting 
urban population under-served by affordable transport, provide low-
carbon transport options to new migrants to the cities - Indian is going to 
expect high rate of urbanisation and hence people migrating to urban 
areas from the rural areas - and shift populations from private motorised 
vehicles to public transport and Non-Motorised Transport (NMT). The trip-
rates and trip-lengths in the Indian cities are low, primarily because of 
ubiquitous mixed-land use, the informal sector providing services at the 
door-steps, and high densities. This is more so for small and medium 
sized cities than the metropolitan cities. India’s high level of urbanisation 
is expected to occur in these small and medium sized cities given that the 
metropolitan cities’ land markets are very high discouraging new 
economic activities and low-income populations to these cities. The small 
and medium sized cities in their growth trajectory should retain the low 
trip lengths and rates.  
 In short, net-zero transport requires the interface of all the 
Sustainable Development Goals like SDG 1 (No Poverty), SDG 3 (Health 
and Well-being), SDG 5 (Gender Equity), SDG 7 (Affordable & Clean 
Energy), SDG 8 (Decent Work & Economic Growth), SDG 9 (Industry, 
Innovation & Infrastructure), SDG 11 (Sustainable Cities and 
Communities), and SDG 13 (Climate Action). As various 
Intergovernmental Panel on Climate Change (IPCC) reports, the 1.8oC 
Report and Assessment Report Six of the Working Group III indicate, the 
climate change mitigation efforts need to be aiming to achieve the SDGs. 
Hence, the former must be assessed for their synergies and conflicts with 
the latter. Certain policy trade-offs must be included in the climate change 
mitigation actions in case of conflicts. 
 This project focuses on several key components to ensure effective 
integration and implementation of net-zero goals at the local level: 
Ÿ Land Use and Transport Linkages for Shifting to Public Transport and 

Non-Motorized Transport (NMT): Effective land use and transport 
integration are critical for reducing dependency on private vehicles 
and encouraging sustainable mobility options. By aligning urban 
development patterns with transport networks, cities can promote 
compact, walkable neighbourhoods that support high public transport 
usage and prioritize non-motorized transportation (NMT) like cycling 
and walking. Strategies may include zoning changes, densification 
near transit hubs, and creating mixed-use developments, ensuring 
that essential services are easily accessible by public transport and 
NMT modes. 

Ÿ Improvement in Public Transport and NMT Infrastructure with Urban 
Design Interventions: A robust public transport and NMT 
infrastructure is foundational to reducing emissions and enhancing 
urban mobility. Improving public transit systems through increased 
frequency, reliability, and coverage will attract more users. Urban 
design interventions such as pedestrian-friendly sidewalks, protected 
bicycle lanes, and safe crossings are necessary to facilitate NMT. 
Upgrading the existing infrastructure, investing in inclusive design, 
and making accessibility improvements for all demographics and 
abilities will be crucial. 

Ÿ Preparing Public Transport and NMT Route Maps: Clear and 
accessible route mapping for public transport, cycling, and walking 
paths will enhance user experience and encourage a shift towards 
these modes. Developing user-friendly maps for both physical and 
digital platforms can assist residents and visitors in navigating the 
transport system efficiently. Route mapping also helps identify gaps in 
connectivity and guides the integration of public transport with NMT 
infrastructure, ultimately supporting a seamless mobility experience. 

Excerpts from:
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