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How can India achieve energy independence through clean technology
by 2047? How can biotechnology play a crucial role in this endeavour?
UPSC Civil Services Mains - WRAP evaluation - 10 marks
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MARKS

CRITERION MARKS

Content Accuracy & Demand Coverage
Covered Panchamrit goals and ethanol blending, but missed a few clean tech 2.5/4

dimensions

Structure & Flow

1.5/3
Diagrammatic representation is attempted but structure is somewhat fragmented
Value Addition & Examples
Mentioned 20% ethanol blending target; could include advanced biofuels or 1.5/3

hydrogen economy

EXAMINER NOTE

A well-attempted answer with good structural flow that requires greater factual precision and
comprehensive coverage Good integration of India's Panchamrit goals and recent ethanol blending
achievements Contains a factual error regarding the net-zero target year and lacks broader clean
tech scope
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%. Clear articulation of how biofuel
generation diversifies energy baskets
and curtails fossil fuel dependence.

8. Excellent inclusion of the 20%
ethanol blending milestone,
demonstrating sound awareness of
recent policy achievements.

9. The environmental benefit
is stated correctly, but
analytical depth on
life-cycle emissions would
add significant value.
Elaborate on Life-cycle
emissions and carbon
neutrality aspects of

advanced biofuels.

10. Addressing high capital
costs and technological
bottlenecks in advanced
biofuels would provide a
more balanced critique.
Mention economic viability
challenges and scaling

hurdles for cellulosic
ethanol.

1. The way forward
appropriately touches upon
advanced generations and
policy support, but could
benefit from mentioning
specific biorefinery

initiatives. Incorporate

specific institutional
frameworks like SATAT scheme
for compressed biogas.
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