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Objective

Calculate the emissions of greenhouse gas and criteria pollutants from the on-road transport sector in
India at the national and Delhi NCR region, to identify major pollutant contributors & inform policies
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Scope of this study: National and Delhi NCR
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) - Less data available
+ More data available

- More complexity from regional variability

- Early norm introductions, region-specific policies (e.g. scrappage)
- Need to account for cross-border traffic



Emissions Inventory Modeling Framework

Fleet Data Activity

Vehicle Categories

2W 3W 4N Bus LCV HDV Vehicle miles travelled (VMT) co
: : : H H H 2
: : Pass cars  Urban Urban/Rural MO
Taxis Coach : PM/PN
: ; : _ Speed CcoO Total
’ : ’ : ee ..
Fuel (p= Petrol, C = CNG, D = Diesel) P HC Emls;lo)ns
v v v v v v Evaporative (Tg/yr
p PC | PDC | DC D,C D,C Load (HDV)
; Real-world, Co,, CH,, N,O
No. of registered vehicles Congestion Deterioration CO, NO, PM, HC

Ambient Conditions

Fuel consumption

—

Segregated based on age / regulatory level




Vehicle stock analysis
Registration data combined with survival functions to calculate current fleet

Vehicle Registrations by Year and Type
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Source: Vahan Database Note: For Delhi NCR, we will also consider scrappage & other policies




On-road fleet (2025)
Various vehicle types, certs. (BS Il — BS VI), fuels & powertrain types
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powertrain types
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Preliminary calculations ...
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D)

* Emissions dominated by 2-wheelers due to sheer
number and relatively poor emission controls

L)

mPM2.5 mNOx mCO2

1.00

[
@ z:z N % Particulates and CO, emissions (or fuel
.g 070 55 consumption) from passenger cars need further
@2 reduction
LIE.I 0.60 a_-.'
3 050 _!Aé, ¢ NOx emissions from HD vehicles are higher than
o 040 - m passenger cars — low NOx standards and
g 030 technologies
S 020
< 010 I I % .I%% ¢ Electrification of buses will help in urban areas
0.00 - - - but overall not expected to reduce air pollution
L-category  PassengerCars Light Goods Heavy Duty Buses inventory
Vehicles Trucks

Note: These are preliminary calculations with Indian vehicle numbers and European vehicle / driving / ambient conditions

Next — Update with Indian driving speeds, urban/rural split, ambient temperatures, etc. and emission factors, deterioration



What next ?

Example: Temperatures in Delhi

50

O India specific temperatures & sensitivity to test boundary conditions
* High temperatures > Evaporative emissions
* Low temperatures > Cold-start PN emissions

O India specific driving conditions 25
* Urban/Rural split
* Congestion .
e Speeds ’

* Loads (heavy-duty)

India Traffic (10 cities)
O India specific emission factors Avg. time for 6 mi = 23 — 33 min for the 10 cities

Cities

10 CEP v

O All of above for Delhi
+ specific policies impacting NCR

Ciry 4

Kolkata 33 mi +9s 106 hours

Hyderabad 30 min 82 hour
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