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Abstraet--A preliminary effort to identify the barriers to dissemination of renewable energy technologies 
in developing countries has been made. 

Renewable energy Cooking Barriers Dissemination 

INTRODUCTION 

Since the oil crisis of the early seventies, there is a global consensus on the urgent need of harnessing 
renewable sources of  energy, particularly for oil importing developing countries. However, in spite 
of quite ambitious programmes of many developing countries for development and use of 
renewable energy technologies, except for a few successful cases, the dissemination of  these 
technologies has not met the expectations of the planners and implementing organisations. It is 
quite unlikely that these technologies will contribute a significant portion towards meeting the 
national energy needs of developing countries in the near future [1]. 

Some studies have, so far, been made towards the identification of barriers to dissemination of 
renewable energy technologies in developing countries. However, most of these studies are quite 
general and, simultaneously, deal with several end uses of energy. An end use oriented energy 
strategy is recently being advocated. In this, energy demand is disaggregated by energy end use 
activity, so as to highlight the technological, economic, socio-cultural and institutional issues 
(Table 1) that are relevant for each important end use. The present study is a modest attempt 
towards identification of barriers in dissemination of renewable energy technologies used for one 
of the most important end uses of energy, i.e. cooking. An effort is made to provide some insight 
regarding the issues and factors that are likely to affect the adoption of three prominent renewable 
energy technologies for cooking, namely biogas plants, improved biomass cook stoves and solar 
cookers. 

BIOGAS PLANTS 

Mainly, two types of biogas plants (fixed dome type and floating drum type) are designed for 
biogas production. For the last two decades or so, there has been increasing interest in the use of 
biogas systems in the rural areas of developing countries, but the degree of success of adopting 
the technology is very much limited by so many constraints. Some of these are: 

(1) The biogas plant is capital intensive and may be beyond the reach of the majority of 
households in developing countries [2-5]. Unavailability of a sufficient amount of dung on a 
sustained basis is another important reason for non-adoption of biogas technology. For example, 
to maintain a family size (2m 3) biogas plant on a sustained basis, a minimum of 4-5 cattle are 
required, a number which is available in less than 15% of the households in rural Bangladesh [6]. 
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Table 1. Barriers to the dissemination of renewable energy technology for cooking 

Economical Technological Institutional Socio-eultural 

High investment cost Immature technology Difficulties in obtaining Lack of perceived needs 
loans from Government 

Long payback period Inappropriate technology Lack of coordination Unwillingness to adjust to 
among different agencies the changes in life style 

(required for the use of new 
technology) 

Lack of purchasing power 
Poor reliability and uncer- 
tainty about benefits 
Lack of infrastructure 
Incompatibility with exist- 
ing work organisation 
Alternative fuels available 
at zero private cost 
Requirement of skilled 
manpower 

Lack of governmental sup- 
port 

Prioritization differences be- 
tween decision makers and 
users in the family 

Unavailability of adequate Poor technology transfer Difficulty in integration 
manpower to develop, with the social structure 
install, operate and main- 
tain technology Disharmony with prevailing 

values and ideology. 

Poor gas production because of a short supply of input materials has been a very common problem. 
Strong seasonal variations in the availability of cattle dung have been reported [6]. 

(2) There are no tangible monetary savings on the invested capital if the biogas is used for 
cooking only [5]. 

(3) One of the problems with floating drum type biogas plants is corrosion of the metal gas 
holder that leads to leakages, and it needs repairing/repainting. Inability to repair biogas plants 
because of financial limitations of owners has also been reported. 

(4) Discontinuation in the use of biogas plants due to operational and structural problems has 
also been noticed in many of the installed biogas systems. Operational problems include: 
accumulation of water in the pipeline; scum formation in the digester; clogging of the inlet and 
outlet; leakage of gas from the gas holder, etc. [7-12]. Structural problems usually relate to 
constructional imperfections. Some plants are not constructed according to specifications. Fixed 
dome plants require good engineering skills to build, and a defective plant could crack easily 
because of gas leakage [9, 10]. 

(5) Poor extension services and inadequate after-installation services have discouraged potential 
users [1, 9]. In developing countries, it is also difficult to get skilled manpower for repairing the 
plants. Lack of infrastructure and lack of coordination among implementing agencies also poses 
serious obstacles in its large scale dissemination. 

(6) Farmers are not convinced that the biogas slurry is a superior fertilizer than farmyard 
manure. Conclusive evidence of its performance is lacking, as authentic studies on this aspect of 
its use at the field level are not available. 

(7) Generally, decisions in the family are taken by the male members. As such, they are not 
interested in investing money for cooking purposes and prefer some other income oriented 
activities. 

(8) The affluent in rural areas (who can afford to install and maintain biogas plants) are 
migrating to urban areas. 

(9) Socio-cultural issues have also considerable impact on large scale dissemination of biogas 
technology [13, 14]. Handling of organic waste and digested slurry, etc. are some sensitive issues 
in certain societies. 

(10) Unavailability of land and water may also discourage a potential user from installing the 
biogas plant. 

(11) Availability of other cheaper fuel options for cooking (some times at zero private cost) also 
discourage users to invest in biogas technology. 
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I M P R O V E D  B I O M A S S  C O O K S T O V E S  

A variety of improved cook stoves have been designed and developed which include fixed and 
portable types: metal and clay; single pot and multiple pot, with chimney and without chimney 
designs [15-20]. These are primarily designed to reduce cooking fuel consumption. Other motives 
may include reduction in smoke emission, cleaner utensils, savings in time required for cooking, 
etc. In spite of these expectations and considerations, the technology has not yet made the desired 
impact. A variety of reasons may be attributed to the above failures. These include: 

(1) The most important reason seems to be the fact that many of the improved cook stove 
designs do not fulfil their claim to save substantial amounts of fuel. Properly designed cook stoves 
are undoubtedly more efficient than the traditional ones under laboratory conditions, but their fuel 
savings, under field conditions, are yet debatable [18]. 

(2) As the majority of potential cook stove users are fuel gatherers, most of the benefits from 
the use of the improved stove are likely to be non-monetary. So, minor savings of fuel may not 
matter to them [19]. Many poor people in villages are not even capable of paying for minor 
maintenance costs, such as replacement of grate, chimney, etc. 

(3) An improved cook stove may not permit the use of all pot sizes/or shapes. 
(4) Many times, the improved cook stove designs are found to be incompatible with traditional 

ways of cooking.For example, any change required in the posture of the cook while cooking may 
not be accepted [19]. 

(5) Improved cook stoves may not be suitable for fluffy fuels, such as leaves, agri-residues, etc. 
Moreover, the improved stoves may allow use of only certain sizes of fuel wood pieces, thus further 
constraining the choice of fuels [20]. 

(6) The installation and repair of improved biomass cook stoves require skilled labour, whereas 
traditional cook stoves can be easily installed and maintained by the user. 

(7) Poor extension and after-installation services also result in slow dissemination of improved 
cook stoves. Training on the installation, repair and use of the improved cook stove is sometimes 
offered to men instead of women [21]. Similarly, due to lack of incentives, the extension service 
workers do not seriously discharge their duties. 

(8) Improved cook stoves do not usually satisfy the other perceived needs of the users (such as 
lighting, space heating, reduction of insects and pests, drying of thatched roof, etc.) [20]. 

S O L A R  C O O K E R S  

The solar cooker designs being considered in developing countries include the box type, 
oven type and the concentrating type. Among these, the box type solar cooker is relatively 
more popular than the others. However, as in the case of the other two renewable technologies, 
the dissemination of box type solar cookers has also been much below their projected potential 
in developing countries. Important reasons for poor dissemination of a box type solar cooker 
include: 

(1) The solar cooker technology is still in its developing stage. The solar cookers being 
disseminated often fail to offer the reliability a user expects from a resource-technology 
combination for cooking. Many times, the technical quality of the solar cooker available in the 
market is found to be poor. 

(2) Cooking with a solar cooker may be incompatible with traditional ways of cooking. 
(3) A box type solar cooker can not be used to cook all types of dishes. 
(4) It is not possible to cook with a box type solar cooker at short notice. 
(5) Unavailability of a sunny place to keep the solar cooker for use may be another reason for 

its poor dissemination in cities where multi-storey residential complexes are in vogue. 
(6) As there are no storage facilities with most box type solar cooker designs, it is not possible 

to cook during off sun-shine hours and on cloudy/rainy days. 
(7) The initial capital investment is high for poor rural people. Moreover, for rural users, the 

use of a solar cooker normally saves a fuel which is available at zero private cost. 
(8) Lack of publicity for the awareness of potential users may also be one of the reasons for 

poor dissemination of the technology. 
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(9) As in the case o f  biogas  and improved cook  stove technology,  lack o f  proper  infrastructure 
(to plan and co-ordinate,  to assist in manufacture,  to undertake performance studies, to  standardize 
products  and to provide after-sales services, etc.) is an impor tan t  bottleneck in large scale 
dissemination o f  box type solar cookers. 

C O N C L U D I N G  REMARKS 

As regards barriers to dissemination o f  renewable energy technologies for cooking,  the following 
observations can be made on the basis o f  the preliminary study undertaken:  

(1) Technological inadequacy is one o f  the major  reasons behind the failures encountered so far. 
Thus,  indigenous development  o f  appropriate  renewable energy technologies should be prioritized. 

(2) Realistic assessment o f  resource potential o f  the relevant renewable energy sources is quite 
impor tant  for future planning efforts. 

(3) The majori ty o f  households in developing countries belong to the category o f  low income 
fuel gatherers. Thus, identification o f  potential users o f  the technologies is quite crucial for 
successful dissemination efforts in the initial phase. 

(4) The perceived needs o f  the end users should be given due considerat ion during any 
technology dissemination effort. 
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