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Indian Biogas Programme

• Programs for promoting biogas technologies 

have been running since the 1970s 

• Designed for cattle manure

• Simple design and even mason can construct; 

Low cost

• Around five million family biogas plants (40%) 

have been installed under the biogas 

development program against the total 

potential of 12 million domestic biogas gas 

plants estimated by the MNRE (CSO, 2014). 

Conventional Digesters are not suitable for treating organic solid waste

• 56 operational biogas based power plants in India: CPCB, 2013

• 4929 biogas plants across India as of March 2017: Energy & Environmental Services

Type of waste MMT/annum

Organic fraction of MSW 49.5a

Food waste 67b

Type of waste MMT/annum

Poultry Litter 23.5c

Cattle manure 738d

Technology Barriers Commercialization Barriers



Generic statistics of Organic waste available in India

Solid Waste Management Rules (SWM), 2016: MOEF, GOI

ü The segregation of waste at source has been mandated to
channelize the waste to wealth by recovery, reuse and

recycle
ü The bio-degradable waste should be processed, treated

and disposed of through composting or biomethanation

within the premises as far as possible
ü All hotels and restaurants should segregate biodegradable

waste and such food waste should be utilized for
composting / biomethanation

Importance of decentralization organic waste treatment

Is decentralized treatment of 

waste, a good approach?

ü No transportation costs
ü Can be a stand alone unit

ü Resources generation for local use
ü More affordable

ü Easy to handle, operate and maintain

ü Better adoption to local contexts and needs
ü Needs smaller areas for treatment

ü Chances of failure – Almost nil
ü Better public participation and acceptance

Poultry Litter: No

• Poultry litter is being sold as manure
• Free electricity to poultry farmers

• Food Waste: Yes

• High acceptance
• Resources recovery attractive

Is decentralized treatment suitable for all 

kinds of waste?



Contribution of CSIR-IICT for the development of high rate biomethanation 

technology

Patent granted in India (Patent number:

307102) and applied for patents in USA
and PCT countries

The technology has been licensed to industrial 

stakeholders

Salient features
ü Advanced high rate digester design

ü Smaller digester volume

ü Easier to scale-up and multiplication

ü (from 250 kg/day to 10 ton/day)

ü Semi-automatic plant operation
ü Higher methane rich biogas yield

ü Generation of nutrient rich fertilizer

Limitations:
Not suitable for the treatment of unsegregated MSW

Anaerobic Gas lift Reactor (AGR) Technology developed 
by CSIR-IICT: A Remunerative solution for the 

decentralized solid waste management

Large kitchens at The Akshaya Patra Foundation 

where 1 Ton of Food waste is generated at each 

kitchen across India

AGR Technology was implemented at one of the 
large kitchens of The Akshaya Patra Foundation – A 

single plant led to the installation of 15 more plants 

based on its success rate and client satisfaction

Translational research in 

CSIR-IICT for societal 

benefit

Development and 

translation of the 

technology from laboratory 

to land

Proven to be promising for 

decentralized waste 

management with  variety 

of wastes at different scales

17 commercial biogas plants 

based on AGR technology are 

operational across India since 

2015 under PPP mode



Biogas plant at CSIR-IICT for the treatment 

of 250 - 300 kg/day of food waste 

generated in departmental canteen

Biogas plant at Akshaya Patra Foundation in 

Bellary, Karnataka for the treatment of 1 ton 

of food waste per day

Biogas plant at for the treatment of 500 

kg/day of food waste generated in 

departmental canteen of Osmania University

250 - 300 

kg/day plant 

500 kg/day 

plant 
1 Ton/day 

plant 

AGR Technology designed for the treatment of food waste with different plant 
sizes (250 kg/day to 1 ton/day)

Cap Ex 

(Capital 

Expenditure)

Food Waste
1000 kg/day: $ 50,050/-

750 kg/day: $ 41,600/-

500 kg/day: $ 34,775/-

300 kg/day: $ 28,925/-
Op Ex 

(Operational 

Expenditure)

Food Waste
1000 kg/day: $ 3,031/- per annum

750 kg/day: $ 2,699/- per annum

500 kg/day: $ 760/- per annum

300 kg/day: $ 541/- per annum
Return on 

Investment 

time

ROI: 2 to 5 years depending on the type of organic waste, 
quantity, application of biogas (power or LPG replacement)

Food Waste to Biogas for replacing LPG

250 kg/day: 3-4 Years

500 kg/day: 3-4 years

1000 kg/day: 2-3 years

5000 kg/day and above: <2 years

Average biogas production from Food waste 120 to 140 m3/ton

Techno-economics of food waste based plant: AGR Technology

Quantity 1,000 kg/day

Biogas generation 140 m3/day

Plant Efficiency - 85% 119 m3/day

One m3 of biogas is equivalent to 0.40 kg of LPG

Total LPG Replacement 48 kg of LPG

Cost of one kg of LPG (commercial) 0.77 $

Revenue from the plant for year 15,810 $

Operating cost of the plant for year 1,300 $

Net Revenue per year 14,510 $

Capital cost of the plant 45,500 $

Simple payback period 3.14 years

$ - US Dollar; 1 Rupee = 0.013 $ 



Success stories of Anaerobic Gas lift Reactor Technology

Waste to energy from kitchen to kitchen
BIOHOME: A bio-digester for 

the  treatment of 25 – 100 

kg/day of food waste –

Technology suitable for 
households

BIOHOME tested in laboratory

Highlights:
Suitable for the treatment of 
household waste up to 100 

kg/day

A bio-digester installed at 
CSIR-IICT for demonstration

CSIR-IICT 

promoting 

Swachh Bharat 

Mission



Biogas plant at Jawahar Nagar, Hyderabad for the treatment of 5 tons of Organic 

fraction of MSW everyday

5 Ton/day plant 

High Rate Biomethanation of Organic Waste for the Generation of Power for off-grid Applications: 

Funding by Indo-US science and technology forum under PACEsetter Programme

Salient Features of the Project

Project Outcomes Impacts

Scientific waste 
management

Safe disposal of waste, reduction of green house gases, 
overcoming problems of sanitation

Waste management 
at source

Saving the transportation costs of waste disposal, 
reducing the load on civic and government bodies

Generation of off grid 
power for 
decentralized 
applications

Energy security, use of clean fuel to generate off grid 
power for remote areas, minimizing reliability on fossil 
fuels

Demonstration of 
technology and its 
scalability

Opportunity for the municipalities to treat MSW in a 
timely, safe and remunerative mode. Encouragement to 
off-set electrical load partly or fully to off-grid sources of 
power generation. Multiplication of such projects in 
various parts of India based on this model.

Salient Features of the Project

Organic Waste Collection 5 tons/day

Power generation ~ 400 KWh/day

Liquid Bio-Fertilizer ~ 6 KL/day

Solid Bio-Fertilizer ~ 1.5 tons /day

Average biogas production from OFMSW 
70 to 80 m3/ton



Biogas plant at Bowenpally, Hyderabad for the treatment of 10 tons of market and 

vegetable waste everyday

10 Ton/day 

plant 

High rate biomethanation of organic fraction of MSW  for the generation of biogas based power and bio manure: 
Sponsored by

Department of Biotechnology (DBT), GoI

Cap Ex Market and vegetable Waste

2,000 kg/day: INR 89,00,000/-

5,000 kg/day: INR 1,76,00,000/-

10,000 kg/day: INR 2,90,00,000/-

Op Ex Market and vegetable Waste

2000 kg/day: INR 5,00,000/- per annum

5,000 kg/day: INR 15,00,000/- per annum

10,000 kg/day: INR 18,00,000/- per annum

Return on 

Investment 

time

2000 kg/day:  9 to 10 Years

5,000 kg/day: 8 to 9 Years

10,000 kg/day: 7 to 8 Years

Outcome of the Project

Ø Generating 750 m3/day of biogas (825 units of power) from 10 tons of OFMSW per day

(TPD) and 2.5 m3/day of leachate

Ø Demonstration of decentralized model of treatment of MSW and leachate

Ø Remunerative model of MSW treatment at source

Ø Reduction in the cost of waste management borne by municipalities.

Ø Employment generation to run and operate biogas based power plants

Ø Intangible environmental benefits such as reduction of GHG’s by means of renewable

energy replacing conventional energy and fossil fuels.

$ - US Dollar; 1 Rupee = 0.013 $ 



Techno-economics of biogas based power plant: Capital cost $400,000

Biogas based power from 10 TPD of Market and Vegetable Waste 
Quantity 10 Ton/day 
Biogas generation per ton 75 m3/day 

Total biogas generation 750 m3/day 
Biogas equivalent power per m3 1.1 kWh 
Total power generation 825 kWh/day 

Cost of one unit power 0.1 $
Total revenue from biogas based power 86 $/day 

28,314 $/annum 

Total revenue from biomanure sales 10,000 L/day

Cost of biomanure per litre 0.0065 $/L
Total revenue from biomanure sales 65 $/day 

21,450 $/annum 

Total revenue from the plant 49,764 $/annum 

Operation and maintenance (O & M) 37,582 $/annum 

Total revenue excluding O & M 12,182 $/annum 

Savings 

Waste disposal fee paid by BVMY (+)4,030 $/month 

48,360 $/annum 

Tipping fee to be paid to GHMC (+)1,625 $/month 
19,500 $/annum 

67,860 $/annum 

Revenue from the plant including savings 80,041 $/annum 

Amount required for collection & segregation waste at 

GVMY (-)31,200 $/annum 

Net benefit to Government of Telangana (GVMY) 48,841 $/annum 

$ - US Dollar; 1 Rupee = 0.013 $ 



Power Generation

Coal

LPG/LDO/CNG

Biogas in the Fuel Value chain

Biogas

Calorific Value 

(kJ/kg)

Replacement Value 

(kg/kg of biogas)

Biogas 

(60% methane)

27,874 1.0

Coal 15,000 1.85

LPG 49,789 0.55

LDO 44,800 0.62

Electricity Bio CNG LPG

1 m3 of Biogas 1.5 kWh 0.4 Kg 0.4 kg

Rate of Sale Rs 8 / kWh Rs 43 /Kg Rs.86 /kg

Value Rs 12 Rs 17 Rs 34



What are the major challenges for commercialization of the technology? 

ü Financial barriers: High initial investment cost, Lack of financing mechanism, Longer ROI’s

ü Market: Competition from other fuels and technologies/uses

ü Technical, Infrastructural and Institutional: Poor quality of feedstock; Lack of waste storage

and treatment, Lack of co-ordination between central and state governments, low private

player involvement facilities, limited urban municipal capabilities

ü Information: Lack of awareness about the policies, technologies and its benefits

ü Phycological barrier: Mindset of people

Proposed solutions to overcome the barriers

ü Conducting more awareness programs

ü Implementing biogas plants to replace LPG consumption rather than electricity generation

makes the technology remunerative

ü No misuse of organic wastes for other purposes

ü Proper financing mechanism initiative by the government by providing subsidies and

encouraging PPP projects

What are the barriers for dissemination of biogas technology?
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