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Intergovernmental
Organisation

linked to OECD

66 member countries

Think Tank

Policy analysis and research
Modelling, data and statistics

Annual Summit
Forum for Ministers,
industry, research
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ITF Decarbonising Transport (DT) Initiative




International
Transport Forum

The DT initiative provides decision makers with tools
to identify CO, mitigation measures that deliver on
their climate commitment

« Launched in 2016 after the Paris agreement
« Provides targeted analytical assistance for countries and partners
« Gathers and shares evidence for best practices

« Shapes the climate change debate by building a global policy dialogue

See: https://www.itf-oecd.org/decarbonising-transport
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The case of Decarbonising Transport
in India: DTEE + NDC-TIA
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Project objective

— Help countries identify effective measures and pathways to

reduce transport CO, emissions

Funding

— International Climate Initiative (“IKI"”) of the German Ministry of

Economic Affairs and Climate Action
Partners
— NITI Aayog in India
— ITF - main implementing partner
— Wuppertal Institute, Germany - focus on work in cities
Project countries
— Azerbaijan, Argentina, India, Morocco

Supported by:
ﬁ Federal Ministry
& N for Economic Affairs I K I
and Climate Action

on the basis of a decision
by the German Bundestag

INTERNATIONAL
CLIMATE
INITIATIVE
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* Project objective

— Promote a comprehensive approach on decarbonizing transport, i.e. a coherent
strategy of effective policies that are coordinated among various sector
ministries, academia, civil society and the private sector.

« Funding
— International Climate Initiative (“"IKI”) of the German Ministry of Economic
Affairs and Climate Action
+ Partners
— NITI Aayog in India
— GIZ, ITF, ICCT, WRI, SLoCaT, REN21 and Agora

Verkehrswende Supported by:
+ Project countries AR | fetent iy
- - - e r nomi Ir
_ India, China, Vietnam oot | ]|

on the basis of a decision
by the German Bundestag

INTERNATIONAL
CLIMATE
INITIATIVE
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Reviewing existing transport policy Life cycle analysis for decarbonising
and modelling in India transport in India
(e & Haregorcotun

Decarbonising Transport in India:

Learning From Life Cycle Assessment
Workshop Summary

Decarbonising India’s s 5,
Transport System g

\

Decar,
l1ods®

Charting the Way Forward
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See: https://www.itf-oecd.org/decarbonising-india- See: https://www.itf-oecd.org/decarbonising-transport-
transport-system india-learning-life-cycle-assessment



https://www.itf-oecd.org/decarbonising-india-transport-system
https://www.itf-oecd.org/decarbonising-india-transport-system
https://www.itf-oecd.org/decarbonising-transport-india-learning-life-cycle-assessment
https://www.itf-oecd.org/decarbonising-transport-india-learning-life-cycle-assessment
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The ITF Transport Life Cycle Analysis Tool for India

« It helps understand holistically, the
implications of changes in transport
modes, vehicles and fuels in the Indian
transport sector.
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It provides insights on how these
different choices impact transport
emissions from a holistic perspective.
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The ITF Transport Life Cycle Analysis Tool for India

» For a given vehicle (mode, powertrain, —
A rimary ani
fuel type) and use Case, determlnes Vehidle secondary material ﬁ Vehicle assembly,

extraction and transport to point of

component processing use
the energy use and green house gy verdecomonen oot trestment
gas emissions at each phase of the
. Primary energy inal use of the
IIfECYCIG Foel j&iﬁ @ exctjract_ionafnc:1 |:> fuelF/enLrgyszctthorby
component foelenetay vector hevenice

* Phases: vehicle manufacturing and
material disposal, transport, use, o e e mooine

operational services, and transport
infrastructure (construction and
maintenance).
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Mode Application Vehicle technology
Car Private Petrol/ EV
Ride-hailing Diesel/ EV
Scooter-Private Petrol/ EV
YW Scooter-Shared Petrol/ EV
Motorcycle-Private Petrol/ EV
Motorcycle-Shared Petrol/ EV
IW Commercial Diesel/ CNG/ EV
12m AC Diesel/ CNG/ EV
12m Non-AC Diesel/ CNG/ EV
Urban Bus \ : _
9m AC Diesel/ CNG/ EV
9m Non-AC Diesel/ CNG/ EV
Intercity Bus 12m AC Diesel/ CNG/ EV/FCEV
Metro Metro rail EV

13



’”s
74— International i) 3
Transport Forum © 3

"itiak'\“a

Open access tool
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User Manual
ITF Transport Life-cycle Assessment
Tool for India (v1.0

Case-Specific Policy Anaysis
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Germman Beodestas

ITF Transport Life-cycle Assessment Tool for India by
v1.0 (August 2023)

Disclaimer:

The Tool manual 3 warranty. The ITF, nor its part
the input data, calculations, results the Toal, nor any de on the basis of its outputs.

Acknowledgments

The Tool was developed by tha ITF through a number of collaborations.

Pierpaolo C: i the Tool. Leeza Malik
data sourced by Ravi Gadepalll {independent consultant, World Bank), Amar Shinde {IIT Pune), and Technology

from Vatsalys Sohu (ITF) and Revi Gadepalli.

The Too! NIT| Asyog, the NOCTW ICCT, WR, G2, A d REN21, in addition to the World Bank. A peer

review workshop was held in January 2023 with academia, i ictioners in India as well

experts. The feedback from this event and louwln' was incorporated into the Tool and manual. In particular, they
N of Del and Minal Chandra (UC Davis).

The Toolis based on the ey Mol (2018} of thé Argone MatiodalLaboratery, developed By Michael i, msroa n ot associated with the GREET Mode),
though the author and Michael Wang for support at project. Direct tofuel and
material properties are based on GREET Model rasults. The ITF Toolassumes the same system boundary. & COPYRIGHT 2017 Uhicago Argonne, LLC

Project Funding:
The India LA Tool h the ITF
Contributions ~ Transport Initiative for Asia (NDC- m) projects.

Transport In Emerging Economies (DTEE) and Nationally Determined
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T h = too I n p Uts Switch to renewables energy scenario

* Provide input data or choose a
default

« Three different energy
scenarios + a fourth user
defined scenario

2020 2025 2030 2035 2040 2045 2050

m Other renewables (hydro, solar, wind)
® Biomass

m Nuclear

m Coal

m Natural gas

H Residual oil
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The tool results
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Energy consumption per pkm

Metro/urban train 1
Taxi/Ridehailing-BEV s .
Taxi/Ridehailing-ICE
Private car - BEV ]
Private car - ICE  mm
CoachBus AC FCEV 12m &
CoachBusACBEV12m =
Coach BusACICE12 m &
Bus -Non AC-BEV -12m =
Bus -Non AC- BEV-9m =
Bus- AC-BEV-12m ®
Bus-AC-BEV-9m &
Bus AC- Non ICE -12m &
Bus Non AC-ICE-9m ¥
Bus AC- ICE-12m &
Bus AC-ICE-9m &
Three-wheeler- BEV =
Three-wheeler- ICE ®
Shared two-wheeler - BEV (Motorcycle) =
Shared two-wheeler - ICE (Motorcycle) ®
Shared two-wheeler - BEV (Scooter)  mmss
Shared two-wheeler - ICE (Scooter) &
Private two-wheeler - BEV (Motorcycle)  mm
Private two-wheeler - ICE (Motor cycle) m
Private two-wheeler - BEV (Scooter) mm
[

Private two-wheeler - ICE (Scooter) 1

00 05 10 15 20

B Vehicle and battery manufacturing, assembly
and disposal - Including fluids

Vehicle delivery at point of purchase
Vehicle use (induding fuel production) - active
travel

Operational services

m Infrastructure network (from the vehicle
perspective)

25 30 35 40 45

Energy consumption per pkm ([MJ/pkm] or [MJ/tkm])

Metro/urban train
Taxi/Ridehailing-BEV
Taxi/Ridehailing-ICE

Private car - BEV

Private car - ICE

Coach Bus AC FCEV 12m

Coach Bus AC BEV 12 m

CoachBus AC ICE 12 m

Bus -Non AC- BEV -12m

Bus -Non AC- BEV -9m

Bus - AC- BEV -12m

Bus -AC- BEV-9m

Bus AC- Non ICE -12m

Bus Non AC- ICE-9m

Bus AC- ICE -12m

Bus AC- ICE -9m

Three-wheeler - BEV

Three-wheeler - ICE

Shared two-wheeler - BEV (Motorcycle)
Shared two-wheeler - ICE (Motorcycle)
Shared two-wheeler - BEV (Scooter)
Shared two-wheeler - ICE (Scooter)
Private two-wheeler - BEV (Motorcycle)
Private two-wheeler - ICE (Motor cyde)
Private two-wheeler - BEV (Scooter)
Private two-wheeler - ICE (Scooter)

Energy consumption per vkm

m Vehicle and battery manufacturing,
assembly and disposal - Including
fluids

Vehicle delivery at point of purchase

Vehicle use (induding fuel
production) - active travel

Operational services

m Infrastructure network (from the
vehicle perspective)

100 150 200

Energy consumption per vkm (MJ/vkm)
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Life-Cycle Assessment
of Passenger Transport

An Indian Case Study
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IBRD « IDA | WORLD BANK GROUP

Technical study on Life Cycle Assessment of Passenger

Transport in India

« Jointly developed with the World
Bank

« Focuses on the Indian
passenger transport sector

« Results from three electricity grid
evolution scenarios on GHG
emissions per pkm, vkm and
vehicle.

25 VEHICLE CATEGORIES

Private two-wheeler — ICE/BEV (Scooter)
Private two-wheeler - ICE/BEV (Motorcycle)
Shared two-wheeler - ICE/BEV (Scooter)
Shared two-wheeler - ICE/BEV (Motorcycle)
Three-wheeler - ICE/BEV

Bus AC- ICE/BEV -9m

Bus AC- ICE/BEV -12m

Bus Non-AC- ICE/BEV -9m

Bus Non-AC- ICE/BEV -12m

Coach Bus ACICE/BEV 12 m

Private car - ICE/BEV
Taxi/Ridehailing-ICE/BEV

Metro/urban train
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Scope
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Passenger Vehicle e

¢ Private and
shared transport
modes (cars
including taxis
and ride-hailing
services, such as
Uber or Ola and
two-wheelers)

e Public transport
modes (three-
wheelers, buses
and metro-rail
systems)

e Internal
combustion
engines (ICE)

e Battery electric
vehicle (BEV)

e Fuel cell electric
vehicle (FCEV)

¢ Diesel

e Petrol

e Compressed
natural gas
(CNG)

e Blue hydrogen
(CNG based)

e Green hydrogen
(100%
renewable
energy based)

e \/ehicle and
battery
manufacturing

e Transporting the
vehicle to the
point of sale

e \/ehicle usage

e Related
infrastructure
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Outputs

Total GHG
emission_s of
the vehécle Average
over its GHG

lifetime emissions
per
passenger
Average GHG kilometre
emissions (pkm)
per vehicle travelled.
kilometre
(vkm)
travelled.
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Recommendations

Initiate a modal shift
from private vehicles
to buses and
prioritise their
electrification

Promote electric
two- and three-
WHTEEES

Accelerate the
transition to battery
electric vehicles and
complement it with

the provision of
cleaner energy

Encourage a shift in
the car fleet towards
shared electric
vehicles

Mainstream lifecycle
assessment into
public policy and

investment decisions

21
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Assessment of decarbonising heavy-duty trucks in India with focus on
battery electric technology

Four-pillared roadmap addressing technology, operations, infrastructure,
financing, and policy

Economic viability analyzed using WRI India — UC Davis techno-economic
analysis tool

Examination of international policy developments and meta-review of
global TCO studies
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Thank you

Vatsalya Sohu, Policy Analyst, ITF
Deputy Project Manager
Vatsalya.SOHU@itf-oecd.org
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