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Overview of India’s Emission Regulation for 2 wheeler
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Overview of reduction in various pollutants
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Technology Evolution 1991 - 2000
1991 - 1995

BS6 OBD 2A 2023

BS 6 OBD 12020 -
2023

1995 - 2000

BS 1
2000 - 2005

BS 22005 - 2010

BS 3
2010 - 2016

BS 4 2016 - 2020

Introduction of CO & HC 
measurement

Mostly 2 Stroke engine were 
dominant

Majority were simple 
carburetor for fuel metering.

No use of after treatment 
device

4 strokes engine introduced 
due to stringent emission limit 
and for FE improvement
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Technology Evolution 2000 - 2010
1991 - 1995

BS6 OBD 2A 2023

BS 6 OBD 12020 -
2023

1995 - 2000

BS 1
2000 - 2005

BS 22005 - 2010

BS 3
2010 - 2016

BS 4 2016 - 2020

4 stroke engine started 
dominating 2 stroke.

Improved carburetor version 
with simple electronics 
(Ignition switch )

Improved CDI with more 
than single ignition curve 
started getting introduced

Oxidation catalyst started 
getting introduced to address 
reduction in emission. 
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Technology Evolution 2010 - 2020
1991 - 1995

BS6 OBD 2A 2023

BS 6 OBD 12020 -
2023

1995 - 2000

BS 1
2000 - 2005

BS 22005 - 2010

BS 3
2010 - 2016

BS 4 2016 - 2020

Two stroke engine 
negligible presence in 
market.

4 stroke engine Port 
fuel injection

Multipoint ignition 
points

Improved Oxidation 
catalyst
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Technology Evolution 2020 - 2023
1991 - 1995

BS6 OBD 2A 2023 

BS 6 OBD 12020 -
2023

1995 - 2000

BS 1
2000 - 2005

BS 22005 - 2010

BS 3
2010 - 2016

BS 4 2016 - 2020
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Major challenges – BSIV to BSVI

9

CHALLENGES

Significant Reduction in all pollutant limit & 

introduction of NMHC limit

Managing Cold Emission & 

Introduction of OBD1 

Durability & Safety of 

emission component

System Cost
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Major challenges – BSIV to BSVI

10

Significant 
Reduction in 

Emission 
limit

Emission Reduction 
including DF
Nox ~ 88%
HC ~ 84%
CO =~45% 

Introduction of NMHC

Precise control on fuel metering system

Uses of multipoint ignition map become necessary

More efficient after treatment system become 

necessary

Packaging

• Close loop lambda control of fuelling system 

• Flexible and better air – fuel mixture control

• Gravity feed to High pressure fuel feed system with FI

• Flexible ignition map using additional electronics

• Catalyst sizing

• Catalyst moved closer to exhaust

• Improved Uniformity index

• Normal to structured substrate 

• New wash-coat material & coating process

• Optimization of PGM quantity

• Injector, Throttle body with sensors in intake system

• Exhaust system with exposed high temperature cat & O2 sensor
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Major challenges – BSIV to BSVI

11

Managing 
Cold 

Emission
& OBD1

Introduction of OBD1

High emission during cold take off

Early catalyst light off 

Adequate Injector selection

• Almost 80% NMHC/THC is produced in cold phase.  

• Smart calibration strategy required

• More flexibility in fuel control, Ignition.

• Strategic location of catcon. 

• Monitoring electrical failure of all sensors and actuators. 

• CATCON moved towards exhaust

• CAT volume optimized.

• Improvement in washcoat, PGM loading process &  

distribution.
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Major challenges – BSIV to BSVI

12

Durability
&

Safety

Durable Catalyst higher thermal loading

High pressure fuel pump and hose 

introduced

Heat Protection shield

Robust calibration for engine / component failure protection

Tilt sensor 

• Strength of substrate 

• Durable wash coat

• Improvement in coating process 

• Introduction of Heat Protection shield to protect rider from high heat

• Enhanced safety in case of accident with tilt sensor
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Major challenges – BSIV to BSVI

13

Managing
Cost

Higher cost due to FI system component

Higher after-treatment cost

Increase cost due to QA

Development Cost / Validation Cost

• Additional cost for component like Injector, O2 sensor, ECU, Throttle body, 

Throttle position sensor, Manifold pressure sensor etc.

Pt Pd Rh

Quality Cost
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Technology road Map l 2023 Onward
1991 - 1995

BS6 OBD 2A 2023 

BS 6 OBD 12020 -
2023

1995 - 2000

BS 1
2000 - 2005

BS 22005 - 2010

BS 3
2010 - 2016

BS 4 2016 - 2020
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Upcoming further challenges post BS6

15

UPCOMING
CHALLENGES

FLEXFUEL

E20

Changing fuel blend with higher ethanol percent up to 20%

Introduction of OBD 2A and 2B

Government requirement of FFV

Managing Cost

• Recalibration for trouble free operation

• Ensuring compatible material.

• Increased protection of catalyst from thermal loading / misfire.

• Further improvement in thermally stabilization of OSC and wash coat. 

• Improved performance durability of electronically control component.

• PGM price variation, ECU upgrade, Introduction of heated secondary O2, Wiring 

harness change, Muffler update.

• Managing variable fuel blend

• Increase in Aldehyde emission 

$
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Future challenges
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FUTURE
CHALLENGES

Increase uses of renewal fuels

FE improvement / CAFÉ Norms

Introduction of new pollutant

Become carbon neutral 

• Further increase in fuel ethanol blending.

• Uses of M15 fuel and other bio fuels. 

• Improvement in fuel economy. 

• Possible introduction of CO2 limit.

• Uses of bio fuel.

• CO2 transformation, CO2 recycling. 

• EV / H2 fuel based power train.

• Possible introduction of new pollutant like Aldehydes.
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Challenges are what make life interesting
and 

overcoming them is what makes life meaningful

Joshua J. Marine


