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Bio-Fuels : Opportunity & Challenges
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Economic Standing Mobility

• India: 5th largest Economy & 3rd Largest PV Market in World
• Mobility required to support the Economic progress to be become a Developed nation

• This growth story must be scripted with responsibility towards Environment

Sustainable  Development

India today is shifting gears to become a major economy

But there are challenges for Sustainable Development

Passenger Vehicle Market (CY 2022) 
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OICA Report
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• With 158 Bn $ import bill, ~89% of crude oil is imported.
• Transport sector accounts for ~37% of crude consumption. PVs contribute ~4.3% of total 

• Demand for fuel can potentially increase, impacting further the Energy security concern. 

Challenge of Energy Security & growing need for 
mobility

Locally produced Biofuels can support
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GHG & Local Emissions challenges 

GHG Emissions Localized emissions , PM issue 

• India is the 3rd largest GHG emitter (behind CHINA & US) but Sectoral contributions are way 

different

• Passenger Vehicles in India contribute 2.2%, while 15% in EU towards overall country level GHG 

emission

• North and Gangetic plains also facing a Local pollution issue (weather & farm fire 

aggravate it)

• India must work for present challenges & sustainable paths for ambitious future growth 

plans
Avg Annual PM2.5 Level 2019

Biofuels can provide solution for both the above challenges also
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Benefits of Bio-fuels
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Govt’s Multi pathway approach for mitigating concerns

Govt is pushing Auto Industry to adopt Alternate fuels/Energy to meet national GHG targets & Energy security  

Multiple pathways of Bio-Fuels & electrification will help India Achieve Carbon Neutrality ensuring affordability 

• Industry is developing and adopting vehicles with the policy of GOI
• Energy producers are also shifting to renewable fuel/energy availability
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Carbon Intensity of bio-fuels

• Comparative CO2 Impact based on carbon intensity of fuels reveals considerable potential by 

shifting to Bio-Fuels (Ethanol and Bio CNG)

• India has advantage over other regions in terms of Life cycle GHG emissions for Bio-fuels
• Based on Well to Tank emission intensity, India has advantage to utilize while also ensuring sustainable growth

Source : Based on ICCT and MSIL Internal Calculations

Low Carbon Intensity Bio-fuels Ethanol Lifecycle GHG (Lowest for India) 

Source : ICCT
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• To reduce GHG emission levels, progressive approach of implementing alternate technologies need to 

be adopted 

• Carbon Neutral and Negative fuels have a potential to reduce transport sector GHG contribution

• Faster & Higher reduction in next decade is possible with full utilization of E20 and higher Blends (for 

FFV’s)

• De-carbonisation of Grid electricity has to be a done before electrification really takes off

Product usage lifecycle GHG: For various available fuel and technology configurations 
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Technology Priority for efficient GHG reduction in timeframe

All Powertrain technologies will co-exist, contributing towards NET ZERO target of 2070. 
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Opportunity : India’s Agriculture based Economy

India has specific advantage to utilize Bio-Fuels while also ensuring sustainable growth of Economy 13
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Opportunity : Ethanol  Reducing GHG Emissions using E85 
Fuel

Ethanol is Solar Energy in Liquid form 14
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o India is one of largest Methane emitters and adds to our GHG inventory. CBG can help.

o CBG can meet Major portion of Transport CNG need by 2025. Huge Potential to decarbonize mobility

CBG offers twin benefits: Waste to Energy along with GHG Reduction !
08 / 23

Opportunity : CBG is Carbon Negative fuel + Waste to Energy
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Fuel Availability 
& Quality

Technology & 
Development

Regulation & Policy
Framework

Customer’s
Acceptability

Key
Challenges

1 2

3 4

Key Challenges
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India’s challenge for Ethanol availability is 5 ~ 15 times more than Brazil

53% National average blending  Brazil ensured Robust Ethanol Adoption Model

Challenges  Ethanol availability
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18Need clarity on future road map for Ethanol production beyond 2025 & including 

FFV’s

Challenges  Ethanol availability
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Tailpipe Emissions already nearing Zero

Challenge : Next Emissions Regulation, WLTP 2027

Next Emissions Challenge (WLTP)

Next Big Step for India : MIDC WLTP
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Next Big Step : April-2027 MIDC WLTP

Higher Cycle 
Energy per 

Km

India’s WLTP 3-Phase is stiffer than EU 4-PhaseEmissions cycle impact MIDC WLTP 3P (India)

Harsh 
Acceleration 

Profile

Dynamic 
Velocity 
Profile

• WLTP is tougher than MIDC

• WLTP 3P (India) is tougher than WLTP 4P (EU)
(WLTP 4P is longer than WLTP 3P, Emissions are mainly at start)

Can we develop higher performance catalyst
 Low porosity >55% 
 Ethanol/Pet light-off <250 degC (OEM Aged)
 CH4 light-off <350 degC (OEM Aged)
 Wider conversion window for CH4
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Challenge : Regulations & Fiscal policy not aligned to Bio-fuels

INDIA : Need to make enabling provisions for Bio-fuels adoption
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Emissions regulation need to align for Bio-fuels

BRAZIL : Follow NMOG / NMHC rather than THC

1) Enabling provisions for NMOG / NMHC instead of THC

2) Bio-genic CO2 correction in CO2

BRAZIL : CO2 with ethanol is calculated as 
‘Zero’
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Fiscal Policy support & Fuel availability roadmap

Customer’s Acceptability (Total Cost of Ownership & Availability)
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Engine HW changes require extensive Development (E20 to E85)
 Extensive Reliability tests at Proto and Final tooled up stages.

 Vehicle Calibration / Validation with intermediate fuel blends.

 As good as new development

Technology & Development for Biofuels – E85 FFV
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Key Issues with Flex Fuel : Cold Start ability, Fuel Adaptation and  FE reduction 

E10 : IS12796
E20 : IS17021
E20 : IS16634

10 / 23

Emissions : Ethanol Fuel Properties Challenge
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Ethanol Challenges : Unburnt ethanol in tailpipe

26

THC emissions are major issue for Higher Ethanol blends
 Can we develop Ethanol Trap Catalyst or Ethanol specific Catalyst

Bio-fuel properties impact on tailpipe 
emissions
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o Methane is difficult to convert and requires higher temperatures for conversion in TWC

o Penalty of CO2 is there to meet THC emissions

27

Bio CNG challenges : Mitigating emission from tailpipe

Current approach increases overall GHG emissions performance of vehicle also
Make regulatory provision for NMHC / NMOG rather than THC (like US, Japan, Brazil)
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Bio CNG challenges : Regulatory scenario for Methane emissions

Reconsideration of CH4 as pollutant,
to be aligned as per international markets

Methane is not pollutant : International markets regulate NMHC /NMOG pollutants not 
THC
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Bio-fuel adoption in India : OEM perspective on way forward

Policy Enablers for Biofuels

1. Roadmap beyond 2025  

• Bio-fuel availability

2. Regulatory support

• CAFÉ : Biogenic CO2 accounting

• Emissions : THC  NMHC / 

NMOG

3. Customer Acceptability 

• Price parity of Fuel as per energy

• Price parity for Vehicle cost

Expectation from Emission Control System Partners

1.. Higher performance Aftertreatment system

• Ethanol /Pet light-off <250 degC (OEM Aged)

• CH4 light-off <350 degC (OEM Aged)

• Wider conversion window for Bio-CNG / CNG

• Low thermal mass substrate (>55% porosity)

2. HC Trap Catalyst with >30% emissions improvement

3. Alternate metal Catalyst to make it affordable

4. Focused Development for Biofuel’s aftertreatment

Let's work together to achieve Carbon Neutrality by Bio-fuels



©2023Maruti Suzuki India Limited

Thank You

Maruti Suzuki WagonR E85 FFV proto


