
WREX 1996 

A CASE FOR BIOGAS ENERGY APPLICATION FOR RURAL INDUSTRIES IN INDIA 

V.K. VIJAY, R. PRASAD, J.P. SINGH and V.P.S. SORAYAN 

Centre for Rural Development and Technology 
Indian Institute of Technology 

New Delhi, India 

ABSTRACT 

Rural India has a vast potential of biogas generation and application. During the past two decades. 
biogas has been promoted mostly as a cooking fuel in the rural areas. According to the prevailing 
practices in these areas, fuel for cooking is not being purchased but collected by the users from the 
farm fields and surrounding areas. Majority of rural population feels that biogas generation does not 
offer them direct/monetary benefits, and therefore many of them are reluctant to accept it. However 
biogas, when used for production activities, say in small scale rural industries, may be able to fill 
the gap in energy availability and demand in the rural areas. Being a renewable source, biogas, when 
utilised properly, can replace the commercial and nonrenewable energy sources to a considerable 
extent in a variety of production activities. Biogas application in the above context has been found 
to be self sustaining, while fulfilling the rural energy demand. Other important aspects such as 
employment generation, socio economic and environmental impacts are also examined. 
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INTRODUCTION 

India is among the lowest per capita energy consuming countries in the world. The energy 
consumption within the country also vary widely between rural and urban populations. The fact that 
the power supplies from the utility system in the country are grossly inadequate in fulfilling the 
energy demand for the rural sector makes it all the more essential to look for potential energy sources 
which are renewable and which can be generated from the locally available raw materials such as, 
cattle dung or biomass. Biogas verywell qualifies as a potential energy source in this context. An 
estimate (Venkatraman, 1991) indicates that biogas generated by cattle dung available in the country 
would be equivalent to nearly 195 billion KWh of energy annually or equivalent to 24 billion litres 
of kerosene. In addition 236 billion tonnes of manure with a nitrogen content of 3.5 million tonnes 
can also be produced. At present biogas, available from more than 2 million family size biogas plants 
(1 to 4 m3 capacity) is generally used for cooking and lighting in rural areas (MNES, 1995). But many 
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of these units are not functional due to varying reasons (NCAER, 1992). Cooking energy needs, 
even today are mostly met by burning agricultural residues, forest wastes, twigs, cowdung cakes and 
fuel wood where available. All these fuels are available at no or near zero cost as they are collected 
by women and children. The opportunity cost for collection of biomass for domestic energy 
requirements, is also negligible as vast numbers are unemployed/underemployed who have surplus 
time with them for this activity. Moulik (1981) shows that the economics of biogas plants is not 
straight forward since the pricing of the inputs and the outputs of biogas plant is problematic on 
account of uncertainties involved in their quantification. 

Normally, when a biogas plant is set up for cooking purposes, there is a common feeling among the 
beneficiaries that it does not offer them any direct monetary benefits. They are, therefore, generally 
reluctant to accept the source. However, biogas when used for production activities say in small and 
rural industries can replace a considerable amount of commercial energy directly which is otherwise 
not available at required places and hours as power supplies from the utility system are both 
inadequate and irregular. Further, the use of petroleum based fuels to generate electricity or run the 
engines is uneconomical. Therefore, a decentralised energy source which is independent of the 
utility system and which is based on renewable sources offers a better option in order to meet the 
rural energy requirements in the country. 

BIOGAS FOR RURAL INDUSTRIES 

Rural industries in India suffer from acute power shortages and irregular supplies and there is the 
necessity to install large capacity biogas plants in rural areas as enterprises from which they can 
meet their energy requirements. Studies reported (Rajabapaiah d. 1992; Sinha 1990) that large 
size biogas plants for cooking and lighting as community ventures resulted in losses and eventually 
became defunct. However, the use of biogas for applications such as in cottage/small industries, 
(water pumping, milling and in some production activities) were found to be more successful. The 
major problems reviewed for large size community biogas plants were on account of difficulties in 
dung collection and local management. While attempting to resolve some of these difficulties with 
community biogas plants, it was found desirable to choose an alternative system of biogas for 
industrial purposes in the rural sector which not only ensures energy self sufficiency but also can 
deal with other problems like unemployment/underemployment. 

Problems like dung collection and management of large scale biogas production are proposed to be 
solved by integrating the plant with a dairy unit. The dairy unit may be the part of a rural industrial 
complex which can also use the energy obtained from the biogas plant. Various backward and 
forward linkages between the two systems viz., the biogas unit and industrial unit are given in Fig. 1. 
Further, the system as proposed here can also provide basic establishment for the rural energy 
system. The combination of all these activities has emerged as a very effective and productive 
venture. Biogas produced by dairy cattle dung can be supplied to common rural industries such as 
milk processing, food processing, nursery raising etc. These activities are closely linked with each 
other. They can be carried out in one complex to make them economical. There will be no 
dependence on any external source of energy supplies. Biogas would be able to meet all the energy 
demand, and if needed, additional energy requirement can be met by supplementary biomass 
processing, say, by biomass gasification or using animal power. 
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RURAL INDUSTRIAL COMPLEX SET UP 

The rural industrial complex suggested above has been advantageous in terms of local resource 

utilisation, dencentralised energy generation, diversified rural activities, environmental friendliness 
and employment generation etc. It takes care ofbackward and forward linkages ofvarious activities. 

The activities of the complex are centred around the biogas plant and dairy unit. Biogas provides 

them the energy required and the dairy feeds them with the raw materials. 

Food processing and other industrial units can also be set up in the complex considering the 
availability of raw materials and market opportunities for specific products. The spirit of the whole 

system is to develop self sustained rural enterprises and decentralized energy systems to make rural 
areas economically developed and competitive in all respects. One can plan a rural industrial 
complex in a cluster of 20-25 villages with a population of say 20-25 thousand. The complex can 
be developed in an area of 2-3 hectares by acquiring the waste land available in the area. 
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As an initial step to establish such a venture in selected rural belt, the following activities have been 
thought of, which includes biogas unit, dairy unit, milling unit, fruit and vegetable processing unit 
and milk processing unit. These were selected based on market profiles and other relevant factors 
studied by the authors. An economic analysis and energy requirement of each unit have been made 
with the potential employment generation. In the industrial complex raw materials for most of the 
units are locally available. This will be advantageous in many respects and will increase the 
efficiency of resource utilization of the total industrial setup as proposed. The initial financial 
support required for these facilities may be made available by government bodies or financial 
institutions in the country on soft loan term,s. A summary of the economies of the proposed complex 
is given in Table I. 

Table I. Economies of Rural Industrial Complex 

S. No. Unit/Enterprise 

1 Biogas 

2. Dairy 

Investment 
(US $) 

15,000 

100,000 

Employment Energy Net annual 
Generation SUPPlY f profit 
(Person in Nos) Requirement (US $) 

4-5 145 m’iday 5,500 

45 250 Cattle 45,000 
(30 m3 biogas/day) 

3. 

4. 

Flour mill 5,800 4 40 m3 biogaslday 3,500 

Fruits/vegetable 6,000 5 30 m3 biogasiday 3,500 
processing 

5. Milk processing 3,000 3 20 m3 biogaslday 1,200 

CONCLUSIONS 

Biogas is a potential renewable energy source for rural India. Taking biogas generation as a base 
activity, a rural industrial complex can be developed around it consisting of dairy, food processing, 
milk processing and other activities. Such biogas dairy based rural industrial complexes covering 
a cluster of 20-25 villages, might reduce unemployment and contribute significantly to alleviate 
poverty in rural India. 
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