
 

      
  

Ethanol for Energy Environment and Empowerment

This editorial is based on “ Assuaging concerns: On India and ethanol-blended fuel” which was
published in The Hindu on 12/08/2025. The article brings into focus India’s 20% ethanol
blending program, which can save $10 billion in imports and boost energy security, but
requires clear pricing, automaker transparency, and strong policies.

For Prelims: India's ethanol blending program, Carbon monoxide, Global Biofuels Alliance,
India’s rank in Sugarcane and Maize Production, Carbon capture and utilization 

For Mains: Implications of Ethanol Blending for India’s Growth and Energy Sustainability, Key Issues
Associated with India’s Ethanol Blending Ambitions.

India's ethanol blending program, targeting 20% blend levels, promises annual import substitution
worth $10 billion while enhancing energy security. Global experience and India's BS-2 vehicle
standards indicate compatibility with E15–E20 ethanol blends. However, critical implementation
challenges remain, including unclear pricing incentives and insufficient transparency from
automakers regarding vehicle compatibility. Achieving India’s ethanol vision requires comprehensive
policy reforms that prioritize transparency, consumer protection, gradual support for fleet
transition, and robust safeguards to balance energy security with food security and environmental
sustainability. 
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What are the Strategic Implications of Ethanol Blending for India’s
Growth and Energy Sustainability? 

Enhancing Energy Security and Reducing Import Bills: Ethanol blending directly contributes
to reducing India's dependence on crude oil imports, thereby improving energy security.  

As a major importer of crude oil, India is highly vulnerable to global price volatility and
geopolitical risks.  
Over the past 11 years, from Ethanol Supply Year (ESY) 2014-15 to July 2025, the
ethanol blending programme has saved more than ₹1.44 lakh crore in foreign
exchange, replacing 245 lakh metric tonnes of crude oil. 

Boosting the Agricultural Sector and Farmer Incomes: The ethanol blending program
provides a reliable and profitable market for agricultural produce,
particularly sugarcane and maize.  

The government's policy of assured procurement and fixed prices for ethanol has
incentivized farmers to increase their production.  

With the 20% blend, public sector Oil Marketing Companies are expected to
pay farmers close to ₹40,000 crore in 2025 alone, directly contributing to
rural economic upliftment and potentially reducing farm distress. 

The program thus turns farmers into "Urjadaatas" (energy providers) in addition to
being "Annadatas" (food providers).  

Mitigating Environmental Pollution and GHG Emissions: The use of ethanol-blended fuel
leads to a reduction in harmful vehicular emissions, contributing to cleaner air in urban areas.  

Ethanol burns more cleanly than conventional petrol, leading to a decrease in the emission
of pollutants like carbon monoxide (CO).  
A NITI Aayog study on the life cycle emissions of ethanol found that the use of sugarcane
and maize-based ethanol can reduce greenhouse gas (GHG) emissions by 65% and
50%, respectively, compared to petrol.  
Ethanol blending programme has reduced CO₂ emissions by approximately 736 lakh
metric tonnes, equivalent to planting 30 crore trees. 

Fostering a Circular Economy and Waste-to-Wealth Model: The ethanol program is a key
driver of India's move towards a circular economy by promoting a waste-to-wealth model.  

By utilizing surplus food grains, damaged crops, and agricultural residues like rice and
wheat straw, the program creates value from what would otherwise be considered waste.  
This not only provides an additional revenue stream for farmers but also
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addresses the significant environmental problem of stubble burning, which is a major
contributor to air pollution.  

The use of agricultural waste as feedstock for second-generation (2G)
ethanol plants, like the one in Panipat, exemplifies this by converting biomass
into a clean fuel and mitigating a source of harmful emissions. 

India at the Forefront of the Biofuel Revolution: India has surpassed its E20 blending
target 5 years ahead of schedule under the National Policy on Biofuels, cementing its stature
on the global stage. 

By demonstrating a viable path for large-scale biofuel adoption, India has positioned itself
as a leader in the global energy transition.  
This was cemented with the launch of the Global Biofuels Alliance (GBA) during India's
G20 presidency in 2023.

What are the Key Issues Associated with India’s Ethanol Blending
Ambitions?  

Food vs. Fuel Dilemma: A significant strategic challenge of ethanol blending is the potential
conflict between food security and energy security.  

In 2023, the government temporarily banned the use of sugarcane juice for
ethanol due to concerns over sugar production (though reversed), highlighting this
delicate balance. 
The diversion of food crops like surplus rice and maize for ethanol production raises
concerns about the stability of food prices and their availability, especially during
periods of erratic monsoons or poor harvests.  

For instance, in 2024, India, traditionally a net corn exporter, had to import
a record 1 million tonnes of corn due to domestic shortages caused by ethanol
production. 

Managing Water Scarcity and Environmental Stress: Ethanol production, particularly
from first-generation feedstocks like sugarcane, is a water-intensive process, posing a
serious environmental risk.  

Sugarcane requires a large amount of water, which strains groundwater reserves in already
water-stressed regions of India.  
For example, producing one litre of ethanol from sugarcane can consume over 2,860
litres of water.  
This over-reliance on a water-guzzling crop for ethanol production threatens long-
term water sustainability, raising questions about the environmental viability of the
program in a country grappling with water scarcity. 

Limited Production of Advanced Biofuels: Despite a policy focus on second-generation (2G)
ethanol, the program remains heavily dependent on first-generation (1G) feedstocks.  

The high capital cost and technological complexity of setting up 2G ethanol plants,
which use agricultural waste and biomass, have slowed their adoption.  
As of now, only a handful of large-scale 2G plants are operational, and their
contribution to the overall blending target is minimal. 

Environmental Concerns: Rapid ethanol production causes notable pollution risks,
particularly through the discharge of vinasse-a toxic, nutrient-rich distillery waste-often
released untreated into rivers and groundwater.  

Ethanol factories are classified as “red category” (core pollution index
≥60) industries due to their high risk of hazardous emissions.  
Ethanol production releases pollutants like acetaldehyde and formaldehyde, and lead
to waste spillage, for instance, near the Krishna River. 

Geopolitical and Trade Policy Pressures: India's domestic ethanol program has attracted
international scrutiny and trade pressures from major biofuel producers like the United States.  

They have raised concerns at the WTO, arguing that India's policies, which restrict
ethanol imports and provide subsidies to domestic producers, are a form of
protectionism.  
This external pressure could lead to trade disputes and force India to adjust its
policy, potentially undermining the program's economic foundation.  

While India has a strong case for its policy on grounds of energy security
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and farmer welfare, these pressures highlight the need for India to ensure that its
biofuel strategy remains in compliance with global trade rules. 

Vehicular Compatibility and Consumer Concerns: The rapid transition to higher ethanol
blends like E20 is raising concerns about the compatibility and long-term health of the existing
vehicle fleet.  

From April 2023, all new vehicles were required to be E20-compliant, with stricter
enforcement from April 2025.  

But 9 out of 10 cars currently on Indian roads are only E10-ready, meaning
they're built to handle a maximum of 10% ethanol in petrol. 

The use of E20 in these vehicles can lead to issues such as reduced fuel efficiency,
corrosion of rubber and plastic parts, and engine damage over time. 

What Measures can be Adopted to Ensure Sustainable and Efficient
Ethanol Production and Blending in India?

Diversification of Feedstock Sources: Accelerate a strategic shift from sugarcane and rice
towards waste-based, second-generation (2G) ethanol using agricultural
residues, municipal waste, and non-food biomass.  

Incentivize private sector R&D and technology transfer for advanced processing methods
that can handle varied feedstock.  
Promote circular economy practices and decentralized production
models. Integration with existing waste management infrastructure should be prioritized
for scalability. This will mitigate food-fuel conflict and enhance climate resilience. 
Additionally, it must incentivize the use of carbon capture and utilization (CCU) 
technologies at ethanol plants to capture the carbon dioxide byproduct and convert it into
high-value products, creating a more sustainable and economically viable operation. 

Water-Smart Ethanol Production: Implement resource-sensitive water
budgeting and enforce mandatory water footprint audits for every distillery.  

Shift procurement norms towards drought-tolerant crops and dryland
farming systems for ethanol sourcing.  
Subsidize drip irrigation, rainwater harvesting, and adoption of low-water-use
fermentation technologies in high-stress regions.  

Develop model zones for climate-adaptive crop planning linked to ethanol output.
Such policies will decouple production from excessive groundwater and river
extraction. 

Regulatory and Quality Control Reinforcement: Establish an independent Ethanol Quality
Regulatory Authority to enforce standardized blending, vehicle compliance, and pollution
benchmarks nationwide.  

Mandate real-time monitoring of pollution outputs and public disclosure of environmental
audits.  
Integrate blending targets with rigorous lifecycle emission accounting and periodic
third-party verification. Regulatory harmonization with global best practices (like
Brazil) will build public trust and reduce engine risks. 

Value-Chain and Infrastructure Upgradation: Invest in dedicated ethanol transportation,
storage, and blending infrastructure especially in non-cane and grain-producing regions.  

Digitize supply-chain tracking using blockchain and IoT to ensure end-to-end
transparency and minimal pilferage.  
Encourage “ethanol corridor” development for seamless interstate
movement and distribution, aligned with logistics policies.  

Create viability gap funding for infrastructure in resource-constrained states to
balance regional disparities. 

Farmer Capacity Building and Crop Diversification: Launch sustained outreach for farmer
training on multi-crop rotation, resource-efficient cultivation, and direct ethanol supply contracts.  

Provide crop insurance and minimum price guarantees for ethanol-diversified crops
to reduce monoculture risks.  
Invest in skill development linked to new-age bioeconomy processes. Facilitate
formation of farmer-producer organizations and cooperatives specializing in non-
traditional feedstock, enabling equitable participation. 
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Integrated Wastewater and Byproduct Utilization: Mandate each ethanol facility to
operate zero-liquid discharge and valorize byproducts such as vinasse—using biogas,
compost, or electricity generation.  

Create market linkages for secondary products through green credit and labeling systems.  
Sponsor technology pilots for nutrient recovery and emissions reduction from process
waste. Integrate these solutions as eligibility criteria for fiscal and tax incentives. 

Financial De-Risking Frameworks: High capital costs deter investment in ethanol
infrastructure. Instruments like green bonds, viability-gap funding, and sovereign
guarantees can de-risk projects.  

Long-term ethanol procurement contracts with OMCs ensure assured markets and
financial stability.  
Tax incentives and interest subventions can encourage SMEs to enter ethanol
value chains. A strong financing ecosystem ensures scale-up without burdening fiscal
resources disproportionately. 

Conclusion

India's ethanol blending program should be guided by the Three Es—Energy security, Environmental
sustainability, and Economic empowerment. Its effectiveness depends on adopting advanced
technologies, optimizing resource use, and promoting inclusive growth, in line with global climate
objectives. This shift directly advances SDGs 7 (Affordable and Clean Energy), 12 (Responsible
Consumption and Production), and 13 (Climate Action), fostering a resilient and sustainable energy
future for the nation.

Drishti Mains Question:

Examine the potential of India’s ethanol blending program in enhancing energy security and reducing
import dependence. What policy measures are essential to ensure its sustainable and efficient
implementation?

UPSC Civil Services Examination, Previous Year Questions (PYQ)

Q. Given below are the names of four energy crops. Which one of them can be cultivated for
ethanol? (2010)

(a) Jatropha   

(b) Maize   

(c) Pongamia   

(d) Sunflower   

Ans: (b)   

Q. According to India’s National Policy on Biofuels, which of the following can be used as raw
materials for the production of biofuels? (2020)

1. Cassava   
2. Damaged wheat grains   
3. Groundnut seeds   
4. Horse gram   
5. Rotten potatoes   
6. Sugar beet   

Select the correct answer using the code given below:



(a) 1, 2, 5 and 6 only   

(b) 1, 3, 4 and 6 only   

(c) 2, 3, 4 and 5 only   

(d) 1, 2, 3, 4, 5 and 6   

Ans: (a)
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