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Background: 
The government of India’s Ministry of Non-Conventional Energy Sources started its biogas development 
project in 1981 as one of its programs designed to meet rural energy needs, especially for cooking. It 
consists of the National Projects on Biogas Development (NPBD), for setting up family-size biogas 
plants, and the Community Institutional and the Night Soil-based Biogas Plants (CBP/IBP/NBP) 
Program.  
 
The objectives of these biogas development programs are to provide fuel to rural households for cooking, 
organic manure for application on agricultural fields, mitigating the drudgery of rural women, and 
reducing the pressure on forests. As a result, 30×105family-size biogas plants and more than three 
thousand community and institution-based biogas plants have been set up in the country so far. Most of 
the biogas plants constructed to date, however, are based on cattle dung as the fuel source. Biogas plants 
based on nightsoil have not yet been established in large numbers. This is due to the unavailability of 
nightsoil at a single location in sufficient quantities and the fact that the focus for development of biogas 
technologies has largely been on technologies using cattle dung as the feedstock. 
 
The need to provide sanitary facilities to the masses has once again focused on the need and importance 
of nightsoil-based biogas generation facilities. Such facilities, apart from providing the means for 
effective disposal of human excreta, provide an energy source and agricultural fertilizer. In the urban 
areas, usually, public toilets established by the civic authorities are not well maintained. Lack, or absence, 
of water, missing doors, unhygienic conditions, and over-flowing drains are some of the common 
problems experienced with the public toilets. The main reason for this state of affairs is lack of funds and 
a consistent revenue stream required to provide maintenance of the toilets. 
 
One of the solutions to the problem was the introduction of the concept of pay-and-use toilets 
championed by the Sulabh International Social Service Organisation, a non-profit voluntary organisation 
pioneering in the field of sanitation in India. The aim was to provide mass hygienic sanitation facilities. 
Under the scheme, civic authorities wanting the public toilet complex built provide the site. The 
sponsoring authorities provide the land, as well as twenty percent of the funds for construction. Sulabh 
International, commits to maintain these complexes for 30 years, free of cost, and it charges one rupee 
(about 2 U.S. cents) from each person who uses the community toilets.  
 
Taking advantage of the incentives available for establishing biogas plants, Sulabh International has 
introduced a pioneering technology to produce biogas using human excreta at some of its community 
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toilets—at the same time solving the problem of disposing human waste and recycling it into fertilizer, 
electricity, and fuel gas. The integration of the biogas plant with the community toilets increased the 
viability of the projects, due to the capital subsidies available from the government-sponsored biogas 
promotion programs and revenues from sales of energy, thus providing additional resources to provide 
more hygienic sanitary facilities to the masses and the community.  
 

Objectives: 
The concept of installing biogas generation facilities based on human excreta meets the following 
objectives. 
 

 Providing community lighting and electricity 
 Providing sanitary facilities to the masses 
 Providing the means for effective disposal of human excreta 
 Providing an energy source and fertilizer. 
 Providing and maintaining public toilets in urban areas  

 
Description of the activity: 

Sulabh was the first organization in the country to construct facilities for producing biogas from human 
excreta with its first biogas plant in Patna, the state capital of Bihar, in 1982, after almost eight years of 
research. Sulabh now has 81 such installations operating in different parts of the country. The biogas 
being generated is used largely for public lighting. Sulabh community toilets linked to biogas plants are 
generating energy and fertilizer, and some of them have attached health care facilities as well.  
 
The design of the Sulabh biogas plant in its present form consists of an inlet chamber, an anaerobic 
digester, and an outlet chamber. The digester is installed underground. Excreta from the toilets flow 
under gravity through covered drains into the inlet chamber, and then into the digester. The digested 
slurry comes out of the digester through the outlet pipe, reaches the outlet chamber, and then flows out 
through covered drains into soak pits. A large, round, airtight manhole cover is installed at the top of the 
digester. The gas outlet pipe and a safety pipe are attached to the manhole. Methane and some carbon 
dioxide are produced as a result of the anaerobic breakdown of the nightsoil in the digester. Biogas is 
stored under the fixed dome by hydraulic displacement of the digesting slurry inside the digester, from 
where it is directed to burners or pipes. Alternatively, the gas may also be stored in a separate drum, 
floating over water. Based on this design, 102 biogas plants have been constructed, with their production 
capacity varying from 30 to 60 m3 of gas per day. 
 
The resulting treated slurry is not only clean and environmentally safe, it is also a nitrogen-enriched 
fertilizer for plants. Biogas digester effluent has a good plant nutrient value. It can be used directly for 
irrigating grass lawns, flowerbeds, or even agricultural purposes. Alternative arrangements may also be 
made for the final disposal of the effluent, depending on site conditions. For example, the digested 
effluent may be diluted and used for irrigating lawns, flowerbeds, or orchards. Sludge drying beds can be 
constructed if site conditions permit. 
 
A public convenience facility visited by about 2,000 persons per day would produce approximately 60 m3 
of biogas a day, which can run a 10 KVA internal combustion engine-based power generator for about 
eight hours a day. Electricity generated using biogas as the fuel is being supplied from dawn to dusk at 
these public places. 
 
Taking cues from the work done by Sulabh, another organization, the Agency for Non Conventional 
Energy and Rural Technology (ANERT), established a nightsoil-based biogas plant, which is capable of 
disposing of human excreta at a medical college in a highly energy-efficient and environment-friendly 
manner. Two plants, each with a capacity of 35 m3 per day, have been set up. The gas collecting points 
are connected to a 10-kW dual-fuel engine, which can generate enough electricity for uninterrupted use 
for five to six hours. The capacity of the plant has been fixed at 35 m3 per day on the assumption that at 
least 1,500 people would be using the toilets at the medical college cum hospital campus. The biogas 
plant at the medical college is below ground, with just two gas collection points (pipes) extending outside. 
The slurry produced is clean, and mosquitoes cannot breed in it. The total project cost, including the 10-
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kW engine, was $ 19500. The project enjoys a one time subsidy on capital cost from the Ministry of 
Non-conventional Energy Sources to the tune of $ 12000. 
 
Under the NPBD, an additional capital subsidy is provided for linking the cattle dung-based biogas plants 
with a sanitary toilet, wherever feasible. Under the same program up to 70 percent of the capital cost is 
given as a subsidy to construct a small biogas plant, two toilets, and a water storage tank in the schools, 
especially girls schools in the rural areas. 
 
 
 
 

Overview 
The practice of biogas generation using human excreta as the feedstock has developed in the country 
under this atmosphere of enabling policies largely comprised of financial incentives by way of capital 
subsidies provided for the establishment of such facilities.  
 

Awareness/capacity-building 
Different agencies are promoting nightsoil-based biogas generation facilities in close co-operation with 
the community, local bodies, and local non-governmental organizations right from the initial stages of 
determining the site feasibility. This has helped in improving the social acceptability of nightsoil-based 
biogas and encouraged urban local bodies to provide funds for establishment of such facilities. 
 

Economic instruments 
The national project on biogas development was started in 1981/82, offering financial incentives for 
establishing biogas plants, to provide clean and convenient fuel for cooking and lighting. The community 
and institutional biogas plants program was initiated in 1982/83, and a component of biogas linked with 
community toilets was added in 1993/94 to facilitate on-site treatment of human waste. Central financial 
assistance is provided in fixed amounts, which vary according to the type and size of the plant and the 
category of institutions and the area. During 2001/02 the pattern of financial assistance was rationalized 
in order to provide a higher level of assistance for biogas plants linked with community toilet complexes. 
The details regarding the extent of financial assistance currently available for establishing biogas plants 
using human excreta as the feedstock are given below.  
 
Financial assistance given by Ministry of Non-Conventional Energy sources for night soil based biogas 
plants  
Plant capacity 
(m3 per day) 

North-eastern states Other states 

 Institution Community Institution Community 
10–15 $ 1800 $ 5000 $ 1400 $ 2900 
20–25 $ 4000 $ 9200 $ 3000 $ 4500 
35 - - $ 4200 $ 9200 
45 - - $ 5400 $ 12500 
Source: Ministry of Non-conventional Energy Source, Government of India, Annual Report 2001/02. 
 
Different project components eligible for financial assistance are as follows. 

 Toilets, including super-structure and accessories  
 Biogas plants, including digesters, gas holders, etc.  
 Gas distribution and utilization systems, including machine room, dual-fuel engine, etc.  
 Slurry handling system, including drying beds, storage pits, slurry pumps, slurry disposal 

systems, etc. 
 
To date, financial incentives have been the critical instruments for development in India of this beneficial 
practice. Strict and enforceable environment regulation to prevent the disposal of wastes into waterways 
without adequate treatment can also be used to promote the practice of nightsoil-based biogas generation. 
This will be possible only in cases where this offers the most cost-effective solution to the problem of 
waste disposal.  

Critical Instruments 
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Partnerships 

In some instances the task of operation and maintenance of nightsoil-based biogas facilities has been 
assigned to entrepreneurs through lease agreements for a period of 30 years. The entrepreneurs manage 
the complexes on a pay-and-use basis. The installation of nightsoil-based biogas facilities has also been 
taken up in association with state urban development agencies, largely as a way to dispose of the waste in 
a cost-effective way. 

 
The practice of anaerobic fermentation of waste and the recovery of energy not only generates energy 
from waste, which could pollute the environment, but also improves sanitation facilities. The concept of 
installing biogas generation facilities based on human excreta has the desirable social impact of 
providing hygienic sanitary facilities to the masses at public places. The strategy also provides an 
effective way to meet the energy needs of the community. As well, it leads to a reduction in overall 
emissions of greenhouse gases, because, in the absence of the facility converting it to biogas and using it 
to produce energy, the human excreta would release methane, another greenhouse gas, to the atmosphere. 
 
Such a practice provides an effective method for disposing of human excreta in urban areas, thereby 
reducing the pollution of land and local waterways. It also improves local environmental conditions and 
reduces the health hazards inhabitants are exposed to. 
 
As well, recovery of energy from nightsoil using anaerobic digestion leads to its conversion into a 
fertilizer. This leads to the complete recycling of the matter to nature and improves productivity of the 
land, along with other desirable effects. 
 

 
The creation of an enabling policy atmosphere, or an intervention to promote a good practice, leads to 
development of the practice, which has desirable social and environmental impacts. Such practices may 
not be economically viable in the absence of such an enabling atmosphere that includes financial 
incentives. 
 
In spite of the fact that the present good practice may be the most cost-effective solution for the disposal 
of waste, in some cases in developing countries such good practices do not get promoted in the absence 
of sound and enforceable environmental regulations regarding waste disposal. 
 
Nightsoil-based biogas as a source of energy offers a solution to meeting the power requirements of 
communities, like street lighting, etc. 
 

 
The practice of generating biogas using human excreta as the feedstock has good application potential 
under the current policy regime of promoting such projects. This has been demonstrated by the 
installation of a number of projects after initial development some ten years ago. The same technology 
has also been employed for disposal and energy recovery from kitchen wastes and other such materials. 
Using this technology, ANERT set up a biogas plant with a capacity of 25 m3 per day on the campus of 
Hindustan Latex Limited, one of India’s leading producers of rubber latex dip products. The plant uses 
kitchen and canteen wastes as raw material to produce the biogas. ANERT commissioned 25 community 
or institutional biogas plants, all of which use either kitchen/canteen waste or nightsoil as the raw 
material. The biogas thus generated is being used by the institutions to produce electricity for their in-
house requirements and as a substitute or supplement for fossil fuels. 

Impacts 

Lessons Learned 

Potential for Application 
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In the state of Punjab about 668 nightsoil-based biogas plants have been installed till 2002 in religious 
places and educational institutes, where the gas is used for generating electricity. Based on the 
satisfactory performance of an earlier plant, the SKD College, Gurdaspur Punjab, installed a facility with 
a 60-m3-per-day capacity. The biogas is used in the hostels to save on fossil fuels usually used for 
cooking. The government of Rajasthan installed two biogas plants of 35 m3-per-hour capacity in 2002 
each in its central prison, Jaipur, and is using the biogas for cooking and water heating. A three-kW 
power generator has also been installed to produce electricity for lighting the jail boundary. There are a 
number of other incidences of installation of biogas generation facilities at institutions using nightsoil as 
the feedstock around the country. 
 
In order to identify the application potential of the technology, it is necessary to keep in mind that, to date, 
the practice has relied most on the enabling atmosphere created by the government’s policy intervention 
than on any other factor. Such policy interventions comprise of policies to promote public toilets on a 
use-and-pay basis and substantial capital subsidies for the establishment of the facilities. It may not be 
possible to apply the practice in the absence of such an enabling atmosphere. This is largely due to the 
high capital cost of establishing such facilities and the cost of energy recovered not being sufficient to 
offer an adequate return on investments. 
 
The practice, however, can be applied under a regime of enforcing rigid environmental regulations,  
wherein the disposal of human excreta or food waste is not permitted into waterways without adequate 
treatment. Under such conditions the practice of biogas generation for disposal of human excreta and 
food waste may prove to be a cost-effective solution to the disposal problem. This may be more true for 
small human settlements, like in hilly areas or small islands or large institutions, than in big cities.  
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