
India's Biogas Revolution –
VIKRAM RATHORE
Turning Waste into Energy Wealth

How decentralized biodigesters can reduce LNG imports, improve urban sanitation, and 
strengthen India's energy security



T H E  P R O B L E M

India Generates Massive Organic Waste — But 
Wastes Most of It

62M+ Tonnes of municipal
waste generated annually

300M+ Cattle population —
largest in the world

40% Of food produced is
wasted before consumption
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Hotel/Kitchen India imports energy while sitting on enormous untapped organic fuel 
reserves.



H O W  I T  W O R K S

How Biogas Systems Work

Organic
Waste

Anaerobic
Digestion

Biogas
Production

Energy &
Fertilizer

Inputs

Kitchen waste Cattle dung Sewage sludge Mandi & market waste

Outputs

Methane gas Electricity Organic slurry fertilizer



G L O B A L  C O N T E X T

Huge Potential, Low Utilization

Germany Biomethane grid integration 85%

China Rural biogas scale 70%

Sweden Waste-to-energy transport fuel 60%

India Largest untapped feedstock base 15%

India is resource-rich but infrastructure-poor in biogas adoption.



R U R A L  O P P O R T U N I T Y

Rural India: Energy from Agriculture & Livestock

Cattle Dung

Abundant dairy & farm waste

Crop Residue

Rice, wheat straw & husks

Dairy Clusters

Concentrated livestock regions

Village Cooking

Replace LPG with local biogas

Key Benefits

LPG cylinder replacement for rural households

Cleaner kitchens, healthier women & children

Lower fuel costs for farming families

Additional income from fertilizer sales

70%+ of India's population lives in
rural areas with direct access
to biogas feedstock



U R B A N  O P P O R T U N I T Y

Urban India's
Untapped Goldmine

Apartment complexes

Hotels & restaurants

College mess halls

Vegetable markets

Sewage sludge

Public gatherings

Urban waste is concentrated, predictable, and continuous —
perfect for colony digesters, municipal plants, and electricity 
generation.

150K+
Tonnes/day of urban
organic waste

24/7
Continuous, predictable
feedstock supply



E C O N O M I C  I M P A C T

Reducing LNG & LPG Import Dependence

85

50

62

0

10

20

30

40

50

60

70

80

90

100

Crude Oil Natural Gas (LNG) LPG

Reduce Import Bills

Lower LNG and LPG import spending

Cut Subsidy Burden

Reduce government LPG subsidy load

Improve CAD (Current Account Deficit)

Strengthen current account deficit position

Even 5–10% gas replacement through biogas could save India billions in foreign exchange annually.



S C E N A R I O  A N A L Y S I S

What Happens if India Scales Biogas Aggressively?

Cleaner Cities Lower Landfill Pressure
Reduced Methane 
Emissions

Decentralized Energy Mass Job Creation Rural Income Growth

2035 Scenario

• Lower LNG dependence
• Thousands of decentralized biogas plants nationwide
• Integrated waste-to-energy ecosystem across urban & rural India



I N D U S T R I A L  G R O W T H

Biogas as a Green Industrial Sector

Digester
Manufacturing

Maintenance
& Service

Engineering
& Design
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Waste-to-energy can become both an environmental and industrial growth engine for India.



C H A L L E N G E S

Why India Hasn't Scaled Yet

Poor Segregation

Mixed waste at source makes feedstock unusable

Municipal Inefficiency

Weak urban waste management infrastructure

Methane Leakage

Poorly maintained plants lose gas output

Plant Maintenance

Lack of skilled operators and spare parts

Low Awareness

Public and institutional knowledge gap

Funding Gaps

Inadequate financing for mid-scale plants

Tiny household systems often fail. Medium-scale community systems are more viable and 
economically sustainable.



R E C O M M E N D E D  M O D E L

The Most Practical Path Forward – Urban 
India
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Systems

Hotels &
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India is simultaneously:

Energy import dependent Waste surplus Livestock rich Rapidly urbanizing

Biogas may become one of the most 
underappreciated pillars of India's future energy 
security.

"India's garbage problem could become an energy opportunity."
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