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Disclaimer:

This report is jointly prepared by ASSOCHAM & ICRA Limited. We have taken utmost care to ensure accuracy and objectivity while developing this report, based on 
information available in in the public domain. The views and opinions expressed herein do not constitute the opinion of ICRA Limited & ASSOCHAM to buy or invest in this 
industry, sector or companies operating in this sector or industry and is also not a recommendation to enter into any transaction in this industry or sector in any manner 
whatsoever.
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Foreword

As we stand at the crossroads of environmental stewardship and energy security, it is imperative that we prioritize the development and adoption of cleaner, more 
sustainable fuels. The shift towards renewable energy sources, such as solar, wind, and hydro power, is already underway, but our journey does not end there. To truly 
usher in a new era of energy, we must address the evolution of new and transportation and industrial fuels as well.
India’s commitment to reducing carbon emissions and combating climate change is commendable. Biofuels are expanding their reach by utilizing organic materials like 
algae, crop waste and even municipal solid waste to generate energy. These materials not only reduce our dependence on non- renewable resources but also offer a 
potential solution to waste management challenges.
Furthermore, the potential of hydrogen as a clean fuel source cannot be overlooked. Hydrogen fuel cells offer a versatile and zero-emission alternative, with applications 
across various sectors, including transportation, industry, and power generation. Establishing a supportive regulatory framework, encouraging private sector investments, 
and promoting research in hydrogen production technologies will be instrumental in harnessing the full potential of this fuel.
As we look ahead, the transition to electric vehicles (EVs) presents a promising avenue. Investing in robust EV infrastructure, incentivizing electric vehicle adoption, and 
fostering research and development in battery technology will be pivotal in realizing a greener transportation ecosystem.
With initiatives Atmanirbhar Bharat, like Ethanol Blended Programme, Green Hydrogen Policy, FAME Scheme, New Electric Vehicle Policy, Coal Gasification by Government 
of India is helping country strengthen its energy security in etc. As we embark on this transformative journey, concerns like Infrastructure changes, feedstock availability, 
technological advancements, skilled labour, and policy reforms are crucial components in the transition to these new fuel sources.
In conclusion, the future of fuels in India lies in our collective ability to embrace innovation, invest in green technologies, prioritize sustainability, and will present an 
invaluable opportunity for stakeholders, policymakers, industry leaders, and experts to converge, and deliberate the course for a robust, responsible, and innovative 
ecosystem for new future fuels in India.   
Deepak Sood 
Secretary General 
ASSOCHAM
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Foreword

Air pollution, especially particulate matter, poses a serious challenge for air quality in India. The country’s vehicle parc is expanding rapidly with over 21 crore vehicles 
estimated to have been on road in FY2023, and this number is only expected to increase going forward. It is, thus, imperative to significantly reduce the release of 
particulate matter from vehicles plying on the road. Several regulations on the subject have come into force in the last few years, and emission norms are only expected to 
get stringent going forward, especially in the light of India’s environmental pledges in various forums. As against the NOx emission requirements of 3,500 mg or lower per 
kWh in BS IV, BS VI 2.0 stipulates NOx emission lower than 1,200 mg/kWh. Similarly, particulate matter emission thresholds are also stringent with progressive tightening 
in BS VI 2.0 against that in BS IV. Compared to the first standard in 1991, permissible emission thresholds have been slashed by over 90% in BS VI 2.0. 

Different strategies have been adopted by nations globally to reduce automobile emission. While China and Europe are largely focused on electric vehicles (EVs), Brazil’s 
focus is on ethanol blending and flex fuel vehicles. USA and India, on the other hand, look at co-existence of multiple alternate powertrains. 

India has adopted a three-fold approach to reduce automobile emission, starting with the periodic tightening of emission regulations. Technology changes adopted by 
automobile OEMs to improve fuel efficiency and reduce emission have also contributed to reduction in particulate matter from internal combustion engine (ICE) vehicles, 
as older vehicles get replaced by newer ones. Further, the share of alternate powertrains like EVs, hybrids and compressed natural gas (CNG) vehicles has also been 
increasing over the years. ICRA expects the share of alternate powertrains to be closer to 30% of new vehicle sales by CY2027. 

Focussing on India, multiple alternate powertrain options are being explored by industry players for lowering emission. However, EVs, hybrids and CNG vehicles are 
likely to witness significant growth, while meaningful adoption of hydrogen and flex-fuel vehicles is still some time away. Multiple factors, including a favourable policy 
environment, lower total cost of ownership (TCO) vis-à-vis ICE vehicles and increasing number of models are likely to support EV penetration. However, high import 
dependence, lack of adequate charging infrastructure and cautious financing environment remain challenges. Given that only 20-30% of EV components are localised, 
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there is immense potential for developing the domestic component ecosystem. The Central Government’s production-linked incentive (PLI) scheme and various State 
Government policies have accelerated EV component investments. Hybrids, viewed as an intermediate step in passenger vehicles, can switch between electric and 
normal driving modes and help resolve the range anxiety issue. Also, hybrids have a 30-35% higher fuel efficiency compared to a pure gasoline vehicle, and this is likely 
to mitigate the upfront price differential issue to a large extent. Enhanced adoption of hybrids is likely over the next 3-4 years in passenger vehicles. 

Favourable TCOs, improving CNG fueling infrastructure and new model launches by the OEMs will continue to aid consumer acceptability for CNG and drive penetration. 
However, limited availability of CNG fuel stations currently, especially in rural areas albeit on an increasing trend, and lower horsepower and slower acceleration compared 
to petrol/diesel variants remain key concerns.  

Usage of flex-fuel vehicles has multiple benefits besides reducing vehicular emission. Ethanol is economical compared to petrol from a fuel cost perspective, aiding in 
controlling excess sugar supply in the country and 2G ethanol is likely to support the end-use of agri-crop waste. However, a substantial ramp-up in ethanol availability 
would be needed, raising concerns on food security and feed-stock availability. Also, the running cost of flex fuel-based vehicles is expected to be approximately higher 
by 30% compared to gasoline vehicles, owing to lower fuel efficiency. Thus, meaningful adoption of flex fuel vehicles is still some time away in India. 

Hydrogen is available in abundance, its refuelling time is relatively quick and the range is comparable to ICE vehicles. However, lack of availability of adequate hydrogen 
refuelling stations currently makes it inconvenient for users, compared to traditional gasoline or diesel vehicles. Also, while not much land is required for production 
compared to biofuels, hydrogen production is an expensive process. Reduction of this cost is vital for making hydrogen vehicles more economically viable. Further, 
hydrogen is highly flammable and requires careful handling and storage. This is one of the key challenges currently for mass adoption of hydrogen-powered vehicles, and 
establishing protocols for safe storage, usage and transportation of hydrogen is critical. 

Mr. Shamsher Dewan  
Senior Vice President & Group Head - Corporate Ratings 
ICRA Limited
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achievement of India’s net zero 
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India’s environmental 

Exhibit: India’s announcement at the various 
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Indian auto industry‘s 
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Government measures at the core of India’s EV transition
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About ASSOCHAM
The Knowledge Architect of Corporate India

The Associated Chambers of Commerce & Industry of India (ASSOCHAM) is the country’s oldest apex chamber. It brings in actionable insights to strengthen the Indian 
ecosystem, leveraging its network of more than 4,50,000 members, of which MSMEs represent a large segment. With a strong presence in states, and key cities globally, 
ASSOCHAM also has more than 400 associations, federations, and regional chambers in its fold.

Aligned with the vision of creating a New India, ASSOCHAM works as a conduit between the industry and the Government. The Chamber is an agile and forward-looking 
institution, leading various initiatives to enhance the global competitiveness of the Indian industry, while strengthening the domestic ecosystem.

With more than 100 national and regional sector councils, ASSOCHAM is an impactful representative of the Indian industry. These Councils are led by well-known industry 
leaders, academicians, economists and independent professionals. The Chamber focuses on aligning critical needs and interests of the industry with the growth aspira-
tions of the nation.

ASSOCHAM is driving four strategic priorities – Sustainability, Empowerment, Entrepreneurship and Digitisation. The Chamber believes that affirmative action in these 
areas would help drive an inclusive and sustainable socio-economic growth for the country.

ASSOCHAM is working hand in hand with the government, regulators, and national and international think tanks to contribute to the policy making process and share vital 
feedback on implementation of decisions of far-reaching consequences. In line with its focus on being future-ready, the Chamber is building a strong network of knowl-
edge architects. Thus, ASSOCHAM is all set to redefine the dynamics of growth and development in the technology-driven ‘Knowledge-Based Economy. The Chamber 
aims to empower stakeholders in the Indian economy by inculcating knowledge that will be the catalyst of growth in the dynamic global environment.

The Chamber also supports civil society through citizenship programmes, to drive inclusive development. ASSOCHAM’s member network leads initiatives in various seg-
ments such as empowerment, healthcare, education and skilling, hygiene, affirmative action, road safety, livelihood, life skills, sustainability, to name a few.

Contact us:
Mr. Jaidev Sharma

Head – Task Force on Alternative Fuels, ASSOCHAM
jaidev.sharma@assocham.com
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The Associated Chambers of Commerce and Industry of India
4th Floor, YMCA Cultural Centre and Library Building 

01, Jai Singh Road, New Delhi-110001

Tel: 011-46550500 (Hunting Line) • Fax: 011-23017008, 23017009 

Web: www.assocham.org

Follow us on:


