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India made tremendous progress on vehicular emissions 

front from 2000-2010, but fell behind after 2010.
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• Vehicle emission standards and fuel quality standards 
(BS IV is 13 cities and BS III elsewhere) implemented 
more or less as per schedule

◦ BS-IV fuel supply steadily increased – 50 
additional cities covered by March 2015

• Use of CNG and LPG increased steadily, especially in 
city buses and autorickshaws



Pre-2015 fuel quality improvements in India

Lead removed from all fuels by the year 2000

Sulfur levels have fallen dramatically

• Gasoline: 2000 ppm to 150 ppm (50 ppm in 63 cities)

• Diesel: 10,000 ppm to 350 ppm (50 ppm in 63 cities)

Octane number increased in gasoline

• Regular: 88 to 91

• Premium: 93 to 95

Benzene levels reduced in gasoline

• 3% to 1%

Aromatic content reduced

• No regulation to 35% maximum



2014 Auto Fuel Policy and Vision 2025 (Saumitra Chaudhuri 

committee) recommended a slower transition to BS VI
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• Saumitra Chaudhari Committee recommendations:

• 50 ppm sulfur fuels to be available by April 2017

• 10 ppm sulfur fuels to be available by April 2020

• BS IV in 2017, BS V in 2020, BS VI in 2024

• Weaknesses in the committee report

• BS VI standards not fully defined

• No firm date for adoption of World Light Duty Testing procedure (WLTP)

• Proposed durability for BS V standards (120,000km) is weaker than Euro 5 

durability (160,000km)

• Stage I and II vapor recovery systems not required for refueling stations

• National Transport Development Policy Committee (NTDPC known as the Rakesh

Mohan Committee) recommended implementation of BS VI standards by 2020 (see page 

23: http://planningcommission.nic.in/reports/genrep/NTDPC_Vol_01.pdf )

http://planningcommission.nic.in/reports/genrep/NTDPC_Vol_01.pdf


BS IV standards for new 2-wheelers effective 

April 2016 (all vehicles from April 2017)
Adoption of the Worldwide Harmonized 

Motorcycle Test Cycle (WMTC)

Introduction of evaporative emission standards

Prohibition on crankcase emission

Minor improvements in PUC requirements

❑NOx standards much weaker than Euro 4; 

nearly a decade behind EU

❑Durability of 30,000km is weaker than 50,000km 

required in Europe

❑No on-board diagnostics (OBD) requirements

➢ http://www.theicct.org/sites/default/files/publications/ICCTupdate_BSIV-motorcycles_aug2014.pdf

http://www.theicct.org/sites/default/files/publications/ICCTupdate_BSIV-motorcycles_aug2014.pdf


BS IV standards for 3-wheelers from April 2016

25% reduction in BS IV CO, and HC+NOx limit value 

compared with BS III

Evaporative emission testing introduced

❑ only 15% reduction in PM emission limit for diesel 3-

wheelers

• 20% reduction feasible (http://www.theicct.org/two-and-three-wheelers-india-iyer-report )

http://www.theicct.org/two-and-three-wheelers-india-iyer-report


Diesel retail price and cumulative price increase 

(August 2012-December 2014)

➢ https://www.iisd.org/publications/diesel-subsidy-reform-india-lessons-learned

Change in government 

from UPA to NDAPetrol prices decontrolled Diesel prices decontrolled



2015…..One final attempt at BS VI leapfrog by 2020

➢ https://theicct.org/events/auto-fuel-policy-roadmap-india-what-next



Aftertreatment devices required to meet BS IV, V 

and VI emission norms



Advantages of Euro 6 over Euro 5
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• Limits on particle number (PN) for all vehicle types

• Euro 6 narrows the gap between NOx (or HC+NOx) standards for 

diesel and gasoline

• Ideally standards would be fuel neutral

• Portable Emission Measurement System (PEMS) based real driving 

emissions (RDE) testing

• On-Board Diagnostic (OBD) thresholds (OTLs) for Euro 6 are 70-

75% lower than Euro 5 OTLs for NOX and PM

• Adoption of World Harmonized Light Vehicles Test Procedure 

(WLTP)

➢ http://www.theicct.org/briefing-leapfrogging-to-euro-6-vi-mar2015

http://www.theicct.org/briefing-leapfrogging-to-euro-6-vi-mar2015


Advantages of Euro VI over Euro V
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• Introduction of Diesel Particulate Filters (DPFs) on heavy vehicles

• Limits on particle number (PN)

• Adoption of World Harmonized Transient Cycle (WHTC) and Steady-State Cycle (WHSC)

• Introduction of in-service conformity (ISC) testing requirements using a Portable Emission 

Measurement System (PEMS)

• New limit on ammonia (NH3) emissions

• Tighter methane limits for CNG vehicles by 50% and imposing the same limit on LPG 

vehicles

• Extended durability requirements 

• 160,000 km or 5 for small buses and pick-up trucks

• 300,000 km or 6 years for mid-size trucks and buses

• 700,000 km and 7 years for heavy trucks and buses

• Extensive improvements in OBD systems

➢ http://www.theicct.org/briefing-leapfrogging-to-euro-6-vi-mar2015

http://www.theicct.org/briefing-leapfrogging-to-euro-6-vi-mar2015


http://www.theicct.org/comparing-real-world-nox-euro-iv-v-vi-mar2015

Good news for heavy-duty vehicles: Euro VI real-world NOx emissions are 

in line with emission limits

NOx emissions conformity factors for all tests plotted vs. Euro level

Conformity factor of one indicates that vehicle emissions meet the corresponding Euro 

standard.

http://www.theicct.org/comparing-real-world-nox-euro-iv-v-vi-mar2015


Advancing BS VI standards is cost-effective 

even with conservative assumptions

http://theicct.org/leapfrogging-bsIV-to-bsVI-india

http://theicct.org/leapfrogging-bsIV-to-bsVI-india


Unexpected win in 2016…. although lots of 

loose ends…

➢ https://theicct.org/publications/technical-background-india-bs-vi-fuel-specifications
➢ https://theicct.org/publications/india-bharat-stage-vi-emission-standards



2017…Real Driving Emissions (RDE) accepted 

in India…

https://theicct.org/publications/laboratory-and-road-emission-

testing-use-passenger-vehicles-india
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2018…but RDE is not a done deal!



2018… India adopts filter forcing regulation on 

non-road vehicles…



2019… preparing for the transition…informing various 

stakeholders…





BS IV fuel quality testing showed readiness for BS VI 

(Dec2019/Jan2020)
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➢ https://theicct.org/publications/gasoline-diesel-fuel-quality-survey-india-part-1-jul2020



Bharat VI emission standards are bringing about 

a major change in diesel emission controls 



BS IV and VI emission limits for petrol/CNG vehicles

➢ https://theicct.org/publications/india-bharat-stage-vi-emission-standards
22



BS IV and VI emission limits for diesel vehicles

➢ https://theicct.org/publications/india-bharat-stage-vi-emission-standards
23



BS VI Fuel Quality Tests (June - November 2020) showed 

excellent sulfur content 
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BS VI Gasoline Sulfur Standard (10ppm)
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BS VI Diesel Sulfur Standard (10ppm)

➢ https://theicct.org/publications/gasoline-diesel-fuel-quality-survey-india-part-2-apr2021



Ongoing concerns about implementation of BSVI standards
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❑ Consistent fuel quality across the country

❑ Robustness of aftertreatment systems

❑ On-board usage and maintenance of aftertreatment systems

❑ Nationwide distribution infrastructure & Standard grade Urea 

availability

❑ Tampering with aftertreatment systems and on-board diagnostics

❑ Driver/Cleaner/Owner Awareness

❑ Effectiveness of compliance and enforcement programs



Current BS VI ≭ Final Euro 6/VI even after 2023

➢ https://theicct.org/blog/staff/bharat-stage-vi-mission-not-impossible
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World Light-Duty Test Procedure (WLTP) not fully adopted

On-board fuel consumption meters not included

Real-driving emissions (RDE) proposal not consistent with Euro 6d

• Not clear if PN will be monitored only or confirmed

• Conformity factors not decided

• Cold start emissions not fully included

• Use of reference fuel, not market fuel for RDE testing

• No public dissemination of RDE data

• No in-service conformity using RDE

Euro VI D, and E provisions (Increased share of urban driving, cold start and PN 
testing during in-service conformity) not yet included fully

Relaxed emission limits for 3-wheeler NOx



Truck AIS        Truck Non-AIS          Bus AIS           Bus non-AIS

Truck AIS       Truck Non-AIS        Bus AIS          Bus non-AIS

Application of broader EU6e filters with coolant temp of 30C (replacing of 70c in AIS) and power threshold of 10% (replacing 20% P.T. in AIS) are applied, 

substantial differences are observed during certain test cycles, while the differences remain subtle in other tests. This shows how vehicle operation and 

route characteristics can have significant influence on the conformity factors. 

BS VI on-road testing shows the need to adopt 

all Euro VIE, and in-service conformity provisions

27



BS VI is a major step forward, but World-

class standards are 50-90% more stringent 

than BS VI !



ICCT India Initiative: http://www.theicct.org/india

Anup Bandivadekar
anup@theicct.org

@theicct

http://www.theicct.org/india
mailto:anup@theicct.org


A combination of regulatory tools and incentives 

is necessary to reduce transport emissions
New Vehicle Policies

❑ Stringent tailpipe emission standards

✓ BS VI for on-road vehicles

✓ Stage IV and V for non-road vehicles

❑ Stringent evaporative emission standards

❑ Strong compliance and enforcement program

❑ Promotion of electric drive 

Clean Fuel Policies

✓ Ultra-low sulfur fuels

❑ Stage I and II evaporative controls

In-use vehicle emission control

❑ On-board diagnostics (OBD) based inspection and maintenance program

❑ Remote sensing or other in-use emissions testing program

❑ Scrappage of old (especially diesel) vehicles

❑ Diesel particulate filter (DPF) retrofits for BS IV vehicles

Demand management

❑ Restrictions on use of older/more polluting vehicles

❑ Additional fees for older/more polluting vehicles

❑ Low Emission zones (LEZ)/Zero Emission Zones (ZEZs)
30



BS IV standards for new 2-wheelers effective 

April 2016 (all vehicles from April 2017)

➢ http://www.theicct.org/sites/default/files/publications/ICCTupdate_BSIV-motorcycles_aug2014.pdf

http://www.theicct.org/sites/default/files/publications/ICCTupdate_BSIV-motorcycles_aug2014.pdf


Typical BS VI aftertreatment systems for diesel buses/trucks

➢ https://theicct.org/publications/bsvi-guide-drivers-operators-factsheet-20191022 32



Importance of reducing non-road emissions in a post BS VI world

➢ http://www.theicct.org/non-road-emissions-inventory-india



India Stage IV and V non-road emission standards 
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https://www.theicct.org/publications/india-bharat-stage-iv-v-non-road-emission-standards

DELAYED by six 

months



Making BS VI affordable….

https://theicct.org/publications/india-heavy-duty-fleet-modernization-program-scrappage-program-combined-accelerated



➢ https://www.mypetrolprice.com/fuel-price-chart.aspx


