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INTRODUCTION

India’s shift toward E20 (20% ethanol-blended petrol) is

transforming the agricultural and energy landscapes.

However, moving from policy targets to sustainable, national

scale requires navigating complex agronomic, industrial, and

economic realities.

1. The Industrial Pipeline and the Circular Economy

Producing fuel-grade ethanol is no longer just about

extracting sugar; it is about engineering a zero-waste circular

economy. According to the All-India Distillers' Association

(AIDA), modern distilleries utilize multiple feedstocks

primarily sugarcane juice, B-heavy molasses and C-heavy

molasses.

Once the sugars are fermented and distilled to separate
the alcohol, advanced molecular sieves dehydrate the product
into 99.5% pure anhydrous ethanol. But the true financial
and environmental sustainability of these mills lies in how
they manage their by-products:

e Bagasse: The fibrous residue is burned for captive
power and steam generation, powering the mill itself.

o Press Mud: Filtered impurities are converted into bio-
compost and organic fertilizer.

o Spent Wash: The liquid waste is processed through bio-
methanation and Zero Liquid Discharge (ZLD) systems
to protect local water tables.

e (CO2: Carbon dioxide released during fermentation is
captured for industrial and beverage use.

2. The "Food vs. Fuel" Trade-Off

While the industrial process is highly optimized, the

agricultural side faces severe constraints. A foundational

peer-reviewed economic model by A.K. Mino (2010,

Ethanol production from sugarcane in India: Viability,

constraints and implications) highlighted the macroeconomic

hurdles of aggressive blending targets long before E20 was
realized.
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To meet the high volume required for a 20%
blend, Mino's research indicated that India
would have to shift its ethanol industry from
relying solely on molasses (a by-product) to
utilizing direct sugarcane juice. His partial
equilibrium model demonstrated that this shift
inevitably creates a resource allocation
conflict—specifically regarding land and
irrigation water for competing food crops like
wheat, rice, and oilseeds.

The paper emphasizes that negative
impacts on domestic agricultural markets are
unavoidable unless there is significant
investment in crop production technology and
irrigation efficiency. Simply expanding
sugarcane acreage without improving yield
efficiency threatens both food security and
water tables.

3. The Breakthrough:
Sugarcane + Maize Intercropping
To solve the exact land, water, and supply

Agronomic

constraints highlighted in economic models
like Mino's, the Indian Council of Agricultural
Research (ICAR-IIMR) recently developed a
transformative Sugarcane + Maize (SM)
intercropping model.

Traditionally, sugarcane is a monocrop that
occupies land for 10—15 months. Furthermore,
sugar mills only operate for 3—5 months a
year, heavily restricting the ethanol production
window.
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By leveraging the slow initial growth
phase of sugarcane, ICAR scientists
introduced short-duration maize hybrids (~100
days) into the same fields. Because both crops
share similar agronomic practices, they utilize
the same water, fertilizers, and herbicides
without competing destructively.

The results from large-scale pilots in

Mabharashtra and Uttar Pradesh are striking:

e Increased Output: The system boosted
sugarcane equivalent yield by 28%.

e Additional Harvest: Farmers produced an
extra 3.5 to 5 tonnes of maize per hectare.

e Economic Boost: Net returns rose by
350,000 to %1,00,000 per hectare, while
the cost of cultivating maize dropped by
75% compared to growing it alone.

e Year-Round Supply: The dual crops
provide a continuous 12-month feedstock
supply for dual-feed ethanol distilleries,
finally breaking the seasonal constraints of
sugar mills.

The Road Ahead

India's E20 program proves that biofuels

cannot be scaled through industrial policy

alone. It requires a synchronized approach:
utilizing circular industrial processes (AIDA),
actively mitigating macroeconomic constraints

(Mino), and deploying innovative agricultural

science (ICAR) to maximize land efficiency.
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