E20 Ethanol Blending: India’s Energy Security Gains
Must Be Balanced with Vehicle Compatibility, Food
Security and Economic Sustainability:
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Recent Developments:

e The Ethanol Blended Petrol (EBP) Programme has become a major component of India s energy-
transition strategy, with ethanol blending increasing from 1.53% in 2013-14 to 20% in Ethanol Supply
Year 2025-26, achieving the original 20% target five years ahead of the earlier 2030 deadline.

e Asof July 2026, the Government reported that the programme had saved over ?1.97 lakh crorein foreign
exchange, substituted nearly 316 lakh metric tonnes of crude oil, reduced around 952 lakh metric tonnes
of carbon dioxide emissions, and transferred more than ?1.66 lakh croreto farmers.

e Indiaimports approximately 88.5% of its crude-oil requirement, making diversification through
domestically produced biofuels important for energy security and protection against international oil-price
volatility.

e The latest official assessments report no widespread or substantiated pattern of E20-linked enginefailure
, while acknowledging that some E10-designed vehicles may experience approximately 3-5% lower fuel
economy, depending on vehicle characteristics, driving conditions and maintenance.

Ethanol Blending and E20:

What is Ethanal:

e Ethanol isabiofuel that can be produced from sugar-containing feedstocks such as sugarcane, starch-
containing feedstocks such as maize and damaged foodgrains, and cellulosic biomass.

e Ethanol can be blended with petrol to reduce dependence on imported crude oil, create additional agricultural
markets and reduce lifecycle greenhouse-gas emissions.

e The National Policy on Biofuels, 2018, amended in 2022, expanded the permissible feedstock base to
include damaged foodgrains, broken rice and foodgrains unfit for human consumption.

Meaning of E20:

e E20 refersto petrol containing approximately 20% ethanol and 80% petrol by volume.

e The Ethanol Blended Petrol Programme seeks to reduce crude-oil imports, conserve foreign exchange,
provide an additional market for agricultural produce, support farmers and reduce environmental impacts.

e Indiaoriginally targeted 20% ethanol blending by 2030, but the target was advanced to Ethanol Supply
Year 2025-26 following rapid expansion of domestic ethanol-production capacity.

Evolution of India’s Ethanol Blending Programme:

I nstitutional Devel opment:
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e India s ethanol-blending journey predates the current E20 phase, with a pilot programme launched in 2001,
formal policy development in 2004 and E5 blending introduced in several States by 2006.

e The policy framework was subsequently strengthened through the National Policy on Biofuels, 2018, which
expanded feedstocks and created conditions for large-scale ethanol production.

e NITI Aayog' s Roadmap for Ethanol Blendingin India: 202025 provided a structured framework for
expanding production, ensuring feedstock availability, devel oping compatible vehicles and achieving higher
blending levels.

e The roadmap recommended a phased introduction of E20 from April 2023 and continued availability of
E10 for older vehicles during the transition period.

Progressin Blending:

e The average ethanol-blending level increased progressively from approximately 8.1% in ESY 2020-21to
10% in ESY 202122, 12.1% in ESY 2022-23, 14.6% in ESY 2023-24, 19.2% in ESY 2024-25 and 20%
during November 2025-June 2026.

e This progression indicates that the transition involved successive increases rather than an overnight shift from
low blending to E20.

Expansion of Ethanol Production Capacity:

Capacity Creation:

e India s ethanol-production capacity expanded nearly fivefold, from approximately 421 crorelitresin 2014
to around 2,000 crorelitresin 2026.

¢ Ethanol procurement increased from approximately 38 crorelitresin ESY 2013-14 to morethan 1,200
crorelitresprojected for ESY 2025-26.

e Dedicated ethanol plants, distilleries, storage infrastructure and long-term procurement arrangements helped
create greater certainty for investors and producers.

e Government interventions included remuner ative ethanol prices, financial assistance for distillery
expansion, wider feedstock eligibility, reduced GST on ethanol for the EBP Programme and long-term
procurement arrangements.

I mportance of Feedstock Diversification:

e Earlier ethanol production depended heavily on sugar cane and molasses, but the policy framework
increasingly diversified production towards maize, FCI rice, damaged foodgrains and other per mitted
feedstocks.

e Feedstock diversification reduces dependence on a single crop and improves the resilience of ethanol supply.

e It also creates adirect connection between agricultural policy, food management, energy security and
rural income generation.

Major Feedstocksand Their Palicy Significance:

Sugarcane-Based Feedstock:

e Sugarcane juice and B-heavy molasses can be diverted towards ethanol production instead of being used
entirely for sugar production.

e Ethanol procurement provides sugar mills with an additional revenue stream and can help address the
structural problem of surplussugar production.

e However, excessive diversion during poor agricultural seasons could create tension between ethanol
production and sugar availability.

Maize:
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e Maize has become increasingly important as a feedstock for ethanol production.

e Greater maize demand can provide farmers with an alternative market, but rapid diversion of maize towards
fuel can also affect feed availability, food prices and poultry and livestock industries.

¢ A balanced feedstock strategy should therefore avoid excessive dependence on food-grade agricultural
commodities.

Rice and Damaged Foodgrains:

e FCI rice, broken rice and damaged foodgr ains can provide additional feedstock while reducing
dependence on sugarcane.

e The use of foodgrains unfit for human consumption can be particularly useful because it reduces the direct
food-versus-fuel conflict.

e However, diversion of usable foodgrains should remain consistent with food-security requirements and
buffer-stock norms.

Economic and Ener gy-Security Benefits.

Reduction in Crude-Oil Dependence:

e India s high crude-oil import dependence exposes the economy to global oil-price volatility, geopolitical
conflicts, supply disruptions and exchange-rate pressures.

e Every litre of domestically produced ethanol used in petrol reduces the quantity of imported petroleum
required for transport.

e The Government estimates that the EBP Programme has already substituted nearly 316 lakh metric tonnes
of crude oil imports.

Foreign-Exchange Savings.

e The EBP Programme has generated cumulative foreign-exchange savings of morethan ?1.97 lakh crore
according to the latest Government assessment.

e Lower crude-oil import requirements can improve India's current-account position and reduce vulnerability
to external energy shocks.

e The foreign-exchange benefit is particularly significant because petroleum imports constitute a major
component of India’ s merchandise import bill.

Benefitsto Farmers:

e Ethanol procurement creates an additional demand channel for sugar cane, maize and other per mitted

feedstocks.

e The Government reported that more than ?1.66 lakh cror e had been transferred directly to farmers through
the ethanol programme by July 2026.

e The programme can therefore support rural incomes by transforming agricultural producers from merely food
suppliersinto participants in the domestic ener gy economy.

Environmental Dimensions:

Potential Emission Benefits:

e Ethanol can reduce lifecycle greenhouse-gas emissions compared with conventional fossil petrol, although
the magnitude depends on feedstock, cultivation practices, processing technology, transport and land-

use effects.
e The Government estimates that the ethanol programme has reduced approximately 952 lakh metric tonnes
of carbon dioxide emissions cumulatively.
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e Ethanol’srelatively high octane rating can also support efficient combustion in appropriately calibrated
engines.

Water-Footprint Concern:

e Sugarcane-based ethanol can have a substantial water footprint, particularly in water-stressed regions.

e NITI Aayog' s ethanol roadmap highlighted the need to promote less water -intensive feedstocks and
second-gener ation biofuels to address this concern.

e The environmental sustainability of ethanol therefore depends not merely on replacing petrol but also on how
and from what feedstock ethanol is produced.

The E20 Vehicle-Compatibility Debate:

Modern Vehicles:;

e Vehicles designed and calibrated for E20 incorporate appropriate fuel-system materials, engine calibration
and component specifications to operate with higher ethanol blends.

e E20-compatible vehicles were introduced from 2023, while E20-tuned engines were envisaged for wider
rollout from 2025 under the ethanol-blending roadmap.

e Ethanol has a high octane rating and can provide better anti-knock characteristics, particularly in engines
appropriately calibrated for higher ethanol blends.

Legacy Vehicles:

e Older vehiclesoriginally designed for E5 or E10 have generated concerns regarding material compatibility,
fuel economy and long-term maintenance.

e Ethanol can interact differently with certain materials and absorbs moisture because of its hygroscopic
properties, making fuel-system design and storage conditions important.

e However, current official evidence does not establish awidespread pattern of abnormal engine wear,
corrosion or vehicle failure attributable to E20.

e The Government reported that M ar uti Suzuki serviced 2.84 crore vehicles during FY 202526, including
1.5 croreolder non-E20-certified vehicles, without reporting E20-linked corrosion, abnormal wear or
component-life damage, while Hero MotoCorp reported similar field experience.

Fuel-Economy | mpact:

e Ethanol has alower energy density than petrol, which can reduce fuel economy when higher ethanol blends
are used.

e Government and industry assessments indicate that some E10-designed vehicles may experience
approximately 3-5% lower fuel economy, although actual mileage also depends on driving conditions,
driving habits, tyre pressure, vehicle maintenance and air-conditioner usage.

e Therefore, claimsthat E20 automatically causes a 30% real-world mileage reduction are not supported by
the available official evidence.

Conflicting Assessments and Evidence-Based Evaluation:

Government and | ndustry Assessment:

e The Government states that E20 was introduced after labor atory studies, field trials and consultations
involving the Automotive Research Association of India, Society of Indian Automobile Manufacturers,
Indian Oil Corporation Limited, Indian Institute of Petroleum and automobile manufacturers.

¢ These assessments examined engine dur ability, drivability, startability, corrosion resistance, material
compatibility, emissions and fuel efficiency.
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e Official evidence currently does not indicate a widespread pattern of engine damage or abnormal vehicle
wear attributable to E20.

Need for Continued I ndependent Monitoring:

e The absence of widespread documented damage does not eliminate the need for long-term independent
monitoring, particularly for ageing vehicles and diverse climatic conditions.

e Transparent publication of vehicle-wisetest results, fuel-economy data, component-life assessments and
consumer complaint statistics can strengthen public confidence.

e A scientifically credible policy should distinguish between isolated consumer experiences, controlled
laboratory findings and large-scale field evidence.

Pace and Sequencing of the E20 Transition:

India’s Approach:

e Indiaachieved 10% blending in June 2022 and subsequently increased the blending level to 20% during
ESY 2025-26.

e The Government argues that the transition was based on more than two decades of policy development,
capacity creation, stakeholder consultation and phased implementation rather than an abrupt policy decision.

e NITI Aayog had recommended a phased E20 rollout from April 2023, including consideration of older
vehicles during the transition.

Brazil asa Comparative Model:

¢ Brazil has operated high ethanol blends for decades and developed a mature ecosystem involving fuel
production, distribution, vehicle technology and consumer adaptation.

e Indiahas benefited from international experience and technological learning while developing its own
ethanol ecosystem.

e The comparison nevertheless highlights the importance of stable policy signals, consumer awar eness,
vehicle compatibility and long-term infrastructure planning.

Food Security and Ethanol:

Sugar-Ethanol Linkage:

e Sugarcane juice and B-heavy molasses can be diverted from sugar production to ethanol, creating a trade-off
between sugar availability and fuel production.

e So far, Government policy has attempted to regulate diversion through production estimates, sugar-stock
considerations and feedstock policies.

e Theavailability of adequate sugar stocks is therefore important for maintaining flexibility between food
processing and fuel production.

Foodgrain-Ethanol Linkage:

e The use of rice, damaged foodgrains and maize creates a potential food-ver sus-fuel debate, particularly
during droughts, crop failures or food-supply disruptions.

e Ethanol policy should therefore remain flexible enough to reduce diversion of food-sensitive feedstocks
during periods of domestic shortage.

e A diversified feedstock strategy based on agricultural residues, non-food biomass and second-gener ation
ethanol can reduce this vulnerability.

Ethanol and the Cost of Petrol:
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Why E20 I's Not Necessarily Cheaper:

¢ Ethanol procurement prices vary according to the feedstock used, with Government-administered prices
differing substantially between sugarcane juice, molasses, damaged foodgrains, FCI rice and maize.

e Ethanol pricing must also account for GST, transportation, stor age and handling costs, making a direct
comparison between the procurement price of ethanol and the retail price of petrol economically
inappropriate.

e Petrol’sretail price includes substantial components beyond the underlying fuel cost, including taxes and
other charges, so ethanol cannot be judged as cheaper merely by comparing two retail or procurement
figures.

Energy-Security Rather Than |mmediate Price Objective:

e The primary economic rationale of ethanol blending is not necessarily to make petrol cheaper on a particular
day but to reduce exposur e to volatile inter national crude-oil prices.

e Approximately one-fifth of petrol represented by domestically produced ethanol isless directly exposed to
international crude-price fluctuations.

e The economic value of ethanol therefore includes for eign-exchange savings, ener gy-security gains, farmer
income, rural investment and emission reduction, rather than only the immediate price of blended petrol.

Major Challenges:

Energy-Food-Water Nexus:

e Ethanol policy simultaneously affects ener gy security, food security, agricultural markets and water
resour ces, creating an interconnected policy challenge.

e Excessive reliance on water-intensive sugarcane can aggravate groundwater stress, while excessive diversion
of maize or rice can affect food and feed markets.

e Indiatherefore requires afeedstock-neutral but sustainability-oriented strategy based on regional resource
availability.

Legacy Vehicle Transition:

e Older vehicles require continued attention because their design specifications may differ from newer E20-
compatible models.

e Manufacturers, regulators and oil marketing companies should provide clear information regarding fuel
compatibility, maintenance practices and warranty conditions.

e Consumer protection is especially important where vehicle owners have limited technical knowledge about
fuel compatibility.

Supply-Chain Infrastructure:

e Large-scale ethanol blending requires adequate distillation capacity, storage facilities, transportation
infrastructure and inter-State movement mechanisms.

e Seasonal variation in sugarcane and maize production can create regional supply imbalances.

e Efficient inter-State movement and storage can therefore improve the reliability of ethanol supply.

Second-Generation Ethanal:

e Second-generation ethanol can be produced from agricultural residues and lignocellulosic biomass rather
than relying primarily on food crops.

e Greater adoption of 2G ethanol can reduce the food-ver sus-fuel dilemma, utilise agricultural waste and
potentially reduce crop-related land and water pressures.

e |t can therefore become an important component of India s long-term sustainable biofuel strategy.
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Way Forward:

Adopt a Sustainable Feedstock Strategy:

e Indiashould diversify ethanol production across maize, sugar cane residues, damaged foodgrains,
agricultural residues and second-gener ation feedstocks according to regional resource availability.

e Feedstock selection should incorporate water intensity, food-security implications, lifecycle emissions and
farmer profitability.

Strengthen I ndependent Vehicle Testing:

e India should establish continuous and transparent monitoring of E20’s impact on legacy vehicles, fuel
systems, mileage, emissions and component dur ability.

¢ Independent testing institutions should periodically publish evidence-based assessments to separate genuine
technical concerns from unsupported claims.

Protect Consumers During Transition:

e Automobile manufacturers and fuel retailers should provide clear information on vehicle compatibility,
expected fuel-economy changes and maintenance requir ements.

e Consumer grievance mechanisms should be strengthened to address genuine E20-related complaints rapidly
and transparently.

Promote 2G and Advanced Biofuds:

e Greater investment in second-gener ation ethanol, agricultural-residue conversion, cellulosic biofuels and
advanced fer mentation technologies can reduce dependence on food crops.

e This approach can simultaneously address ener gy security, agricultural-waste management, rural
employment and climate obj ectives.

I ntegrate Ethanol with India’s Broader Energy Transition:

e Ethanol should be treated as one component of a diversified mobility strategy involving electric vehicles,
biofuels, green hydrogen, public transport and energy efficiency.

e Thelong-term objective should be to reduce the economy’s overall dependence on imported fossil fuels
rather than replacing one single fuel dependency with another.

Value Addition for UPSC:

Key Terms:

e Ethanol Blended Petrol: Petrol containing a specified proportion of ethanol produced from biomass-based
feedstocks.

e E20: Petrol containing approximately 20% ethanol and 80% petrol.

e Ethanol Supply Year: The annual period used by Indiafor ethanol procurement and supply planning.

e First-Generation Ethanol: Ethanol produced primarily from food-based feedstocks such as sugarcane,
maize and grains.

e Second-Generation Ethanol: Ethanol produced from lignocellulosic biomass such as agricultural residues
rather than conventional food crops.

e Feedstock: Raw material used for producing ethanol.

e Energy Security: Reliable access to adequate and affordable energy while reducing vulnerability to external
supply shocks.

e Food-versus-Fuel Conflict: Competition between the use of agricultural resources for food production and
their use for energy production.
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e Lifecycle Emissions: Total greenhouse-gas emissions generated across the production, transportation,
processing and use of afuel.

e Energy Trilemma: The policy challenge of balancing ener gy security, ener gy affordability and
environmental sustainability.

I mportant Data for Prelims and Mains:

Ethanol blending in 2013-14: 1.53%.

Ethanol blending in ESY 2025-26: 20%.

Original 20% blending target: 2030.

Revised target: ESY 2025-26.

Cumulative foreign-exchange savings. More than ?1.97 lakh crore.

Crude-ail substitution: Nearly 316 lakh metric tonnes.

Carbon dioxide emissionsreduction: Around 952 lakh metric tonnes.

Farmer payments. More than ?1.66 lakh crore.

Ethanol production capacity: Approximately 2,000 crore litresin 2026.
Ethanol procurement in ESY 2025-26: More than 1,200 crore litres projected.
Ethanol blending in ESY 2020-21: Approximately 8.1%.

Ethanol blending in ESY 2021-22: 10%.

Ethanol blendingin ESY 2022-23: 12.1%.

Ethanol blendingin ESY 2023-24: 14.6%.

Ethanol blending in ESY 2024-25: 19.2%.

Fuel-economy reduction in some E10-designed vehicles: Approximately 3-5%.

UPSC Mains Linkages:

General Studies Paper |1: Government policies, agricultural policy, consumer protection, cooperative
federalism and regulatory governance.

General Studies Paper [11: Energy security, biofuels, crude-oil imports, agriculture, environmental
sustainability, climate change and technological innovation.

Essay: Energy independence, sustainable development, technology-led agriculture and India’s transition
towards a low-carbon economy.

Prelims: Ethanol Supply Y ear, E10, E20, E85, National Policy on Biofuels, first-generation and second-
generation biofuels, feedstocks and EBP Programme.

Possible Mains Question:

“Ethanol blending can simultaneously strengthen India’ s energy security and agricultural economy, but its
expansion also raises concernsrelating to food security, water use and vehicle compatibility.” Discuss.
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