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1.0 Introduction 
 
The energy sector in India is today administered at the apex level by five ministries (including the 

Department of Atomic Energy), and the Planning Commission carries out the energy planning 

exercise with the other sectors in the form of five-year plans. The recent plans have advocated a 

strategy focusing on rationalization of tariff, giving a greater role to market forces, enhancing 

private sector participation, and promoting renewable sources, among other things. The just 

completed Ninth Plan stressed on the need of R&D and technology development in the fields of 

energy conservation and demand side management. It also focused on enhancing the pace of 

exploration and development in the hydrocarbon sector to reduce import dependence. A major 

thrust was placed on infrastructural development, particularly energy and power, with plans for 

enhancing public expenditure in this sector. By the end of the Ninth Plan, the share of commercial 

energy was expected to increase from 66% to 75%, while non-commercial energy was expected to 

decline from 34% to 25% during the same period (Planning Commission 1998).   

 

The main elements of power sector reforms in the Tenth Plan approach paper include attempts to 

rationalize power tariff, unbundling of SEBs (State electricity boards), gradual privatization of 

distribution, and 100% metering of all consumers. In addition to this, it also focuses on hydro-

electricity and the possibility of expanding nuclear energy for electricity generatio. (http:planning 

commission/nic.in, 1/09/02)  

 

The implementation of these plans is the responsibility of respective ministries that coordinate 

with the state governments, with the National Development Council providing a forum for 

coordination at the highest levels of government. However, it is only at the time of the 

formulation of five-year plans that the sector is looked at as a whole. Hence, though this planning 

structure has evolved over time, it has also led to a vacuum as far as a coordinated and integrated 

vision and sustained action is concerned. Consequently, the plan approach resembles more an 

aggregation of the plans of individual sub-sectors, rather than an integrated view of the sector as a 

whole (TERI 2002e).  
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2.0 Rural energy planning 

The over 700 million rural poor in India have limited access to modern energy source, such as 

electricity, and non-traditional cooking fuels like LPG (liquefied petroleum gas). They rely 

instead on wood, dung, and other biomass. In spite of this, at the policy level rural energy finds 

only a small space in the planning process and there has never been a single comprehensive rural 

energy policy for the country. Instead, the government, through its various committees and groups 

such as the Fuel Policy Committee (1974), the Working Group on Energy Policy (1979), the 

Advisory Board on Energy (1985), and the Energy Demand Screening Group (1986), has 

formulated programmes aimed at rural energy and implemented through various ministries (TERI 

2002e). (http://www.teriin.org, 1/10/02)  

 

Rural energy is considered to be a small part of the energy sector and hence the planning process 

does not allocate enough space to it.  However, to address rural energy needs, several efforts have 

been made both by governmental organizations and non-governmental organizations in the form of 

national programmes for rural electrification, biogas development, improved cookstoves 

dissemination; and promoting renewable energy technologies like solar cookers and lighting 

devices. However, in spite of the existence of these programmes for nearly two decades, their 

impact on the rural energy scenario has been limited. This is owing to the fact that the 

programme-based approach has led to a scenario wherein the emphasis has been only on meeting 

targets and ignoring issues that require a coordinated approach. For instance, consider the case of 

kerosene that is primarily linked to rural lighting but dissemination of which in rural areas is not 

linked to electrification. Strangely, quota allocation for kerosene is determined by LPG 

connections and a household with a double barrel connection cannot take kerosene from the PDS 

(public distribution system). 

 
One of the important aspects of policy-making is decision taking, and decisions must generally be 

taken on the basis of best available information on the different possibilities for action. The 

fundamental problem confronting policy-makers is to make a choice out of all the information 

available, the hassle being paucity of relevant data. This is particularly true in case of rural 

energy planning since the lion’s share of rural energy supplies, in the form of wood and other 

biomass fuels, are usually gathered by the users themselves, traded in informal markets and hence 

not captured in the national energy statistics and balance.  This drives home the fact that a 

significant amount of data required for taking energy planning decisions remains invisible. Also, 

since special surveys or studies are not typically time series or are confined to particular regions 

only (and given the huge diversity in energy consumption patterns across region), there exists a 

great danger in extrapolating data to other localities. In addition to this, the parameters for data 
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collection in a number of cases have also not been clearly defined. For instance, the 

electrification data focuses only on the physical installation and energization of an electricity pole 

in the village, and does not take into account the actual household connections, which is a more 

specific determinant of access to grid by the rural household. A more recent example is the 

identification of 18 000 villages that are remote or difficult to electrify. This figure has come 

from the top and now the process of identifying villages in different regions is being initiated.  

 
The main agencies involved in the process of data collection are the NCAER (National Council 

for Applied Economic Research), NSSO (National Sample Survey Organization), CMIE (Centre 

for Monitoring of Indian Economy) and TERI (Tata Energy Research Institute).  The biggest 

problem in using the above mentioned data sources for rural energy planning is related to the fact 

that they are not comparable and each of the data set, depending on its mandate, has different 

parameters for collection and collation. Consequently, if one data set has taken the household as 

the base for data collection, then the other one has focused on population, and if one takes 

consumption into consideration the other focuses on the supply. Moreover, owing to lack of 

qualitative information an action might have an effect only on a part of the user population but the 

effect is shown on the whole population. For example, agricultural subsidy is available to only 

those who use electricity for irrigation. Also, the intensity of use varies from place to place in 

terms of type of crop, depth of water table etc. These factors are not taken into account in 

calculations and this measure will end up giving very lopsided results. Hence, the rural energy-

planning scenario is constrained by a number of factors ranging from lack of policy initiative to 

limited data availability. 

 
3.0 Issues in rural energy provision and planning 
The rural energy scenario in India is dependent more on non-monetized than monetized or 

commercial forms of energy.  The factors that need to be considered for effective planning for 

meeting the rural energy needs are determined by the availability of biomass resources, people’s 

access to these resources, their competing uses, and availability of commercial energy sources. 

Other factors that do not strictly fall within the energy system, but play a crucial role in 

determining people’s choices regarding fuels, include income levels, purchasing power, and 

accessibility to urban centres (TERI 2000). Owing to a lack of a policy framework and 

coordinated approach for planning on issues related to rural energy, the sector is plagued with 

continued dependence on inefficient biomass-based fuels and technologies, over-dependence on 

grid, misdirected subsidies and programme based target-oriented approach. Some of the issues 

that have resulted in lopsided planning for meeting the energy requirements of the rural masses 

have been discussed below. 
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3.1 Inequitable distribution of efficient technologies and fuels   
In the context of energy consumption, considerations of equity have several dimensions. The most 

important of these is that adequate energy of good quality is available and accessible to all,  such 

that the poor are able to meet their needs, particularly of cooking fuel and basic lighting. The 

aspect of quality is important because the use of biomass fuels with low calorific value has 

serious health implications on account of resultant high levels of indoor air pollution. Clean and 

good quality fuels, therefore, need to replace the large-scale use of inferior fuels currently 

prevalent in India.  

 

Existing rural energy supply programmes often bypass the rural poor because they are unable to 

interpret their needs and priorities. Even the programmes which are specifically meant for the 

rural poor, e.g., supply of kerosene through PDS or improved cookstove programmes, either do 

not properly reach them, or are rejected by them because the initial design of the programme did 

not take into account their needs and priorities.  

 

The inequitable distribution of energy resources was evident in a TERI study carried out in a few 

villages in selected districts of Rajasthan that indicated that so called higher castes and classes 

consume higher quantities of subsidized kerosene. The data was analyzed for various caste and 

class categories across different districts and villages. The economic categorization focused on 

three broad classifications, namely, the weaker sections, the intermediate category and the 

relatively affluent. Class C comprised the weaker section who were landless, marginal farmers 

with less than 10 bighas of land, labourers, dhobis, etc. Class B included farmers with 10 to 20 

bighas of land, and petty businessmen such as tailors, vendors, etc. Class A comprised the 

relatively affluent category with more than 25 bighas of land and those who had established 

businesses or were in service. A specific example of category-wise kerosene consumption for 

select villages in Jalore has been mentioned below (TERI 2002a/2002b). 

 

The data analysis for Jalore district revealed that it is the Class A Choudharis and the Rajputs who 

consume the highest quantities of kerosene for lighting. On the other hand, the Bhils in Class C, 

who are tribals and are on the lower end of the socio-economic spectrum, consume the lowest 

quantities. A study of the households across different castes consuming on an average five litres 

of kerosene per month revealed that Chaudharis and the Rajputs together account for 75% of the 

households while the Bhils, Goswami, etc., account for the remaining 25% households (Figure 1). 
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Caste profile of 5L/month kerosene users in Jalore
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       Figure 1  

(Source: TERI 2002b)        

 

In the present scenario most of the poor do not have access to modern energy sources, such as 

electricity, and non-traditional cooking fuels like LPG; they rely instead on wood, dung, and other 

biomass fuels. The only effective means to lift this deprived section of society out of their current 

crisis is to ensure that more than the financial support provided in the form of subsidy efforts 

need to be made to increase their income.  

 

3.2 Over-emphasis on grid  
Rural electrification received attention only after the formation of the State Electricity Boards 

(SEBs) in 1948. The REC (Rural Electricity Corporation) was formed (1969) to administer Central 

Plan outlay and provide loans to the SEBs and RECOs (Rural Electric Cooperatives) for rural 

electrification. RECOs were entrusted with the task of extending the network and providing 

services in villages. So far, 41 RECOs spread over 12 states have been sanctioned by REC, out of 

which 33 are still in operation and 8 have been taken over by SEBs. The important players in the 

power infrastructure scenario in India are SEBs, Power Grid Corporation, Power Finance 

Corporation public and private sector power producing utilities like NTPC (National Thermal 

Power Corporation), Central Electricity Authority and electricity regulatory commissions. All of 

the above play a very important role in the electrification of rural areas. 
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Of the 587258 villages in the country (1991 census), 507451 (86.4%) have been declared 

electrified by 31st December 2000. The remaining 81660 are mostly in Uttar Pradesh, Bihar, 

Orissa, West Bengal, Meghalaya, Arunachal Pradesh, Tripura and Rajasthan ( 99.14%). In order to 

further the efforts of extending the grid to rural areas, the Government of India launched special 

programmes for rural electrification. One such programme was the Minimum Needs Program, 

introduced in 1974 with the objective of establishing a network of basic services and facilities in 

all areas within a given time frame. One of the basic services identified was rural electrification. 

Earlier 100% loan was released to the SEBs under this scheme, but from 2000/2001 it has been 

released to the state government. Also, about 38 lakh households have been provided single-point 

light connections under the Kutir Jyoti scheme (1988/89) for poor rural households. 

 

At present a seven-year plan is being implemented for rural electrification and it has been made 

part of the minimum needs programme and funds are available under the Pradhanmantri 

Gramodaya Yojana. Under this scheme 50% money is available in the form of grants. In the 

2002/03 budget interest subsidy has also been provided to States borrowing under this scheme. 

Money can also be drawn through the Rural Infrastructure Development Fund. Moreover, REC is 

also working on a scheme for electrification of four lakh hamlets. In addition, discussions are in 

progress with the Ministry of Non-Conventional Energy Sources to electrify 18 000 villages, 

which cannot be reached through the grid. These villages would be provided electricity through 

renewable sources of energy. 

 

However, a disturbing trend to note is that the rate of electrification of villages has been steadily 

declining after the Seventh Plan. State agencies are not so keen in making investments in  areas of 

village electrification and pumpset energization. They consider it unremunerative. Also, with 

increasing subsidies, the returns on the investment affected the loan repaying capacity of the 

SEBs. Some of the main problems associated with grid-based rural electrification in India are 

discussed in the following section (http:planning commission/nic.in, 1/09/02). 
 
3.2.1 Incomplete coverage: As mentioned earlier, 86% of the villages have been electrified. The 

remaining villages are in 6 states.  However, there has been an 85% reduction in the outlay for 

rural electrification in the Ninth Five-Year Plan as compared to the Seventh Plan. The rate at 

which the whole problem is being approached, it will technically take centuries for the states to 

achieve their rural electrification objectives. For instance, going by the current rate of 

electrification of villages, it will take 187 years for Bihar to get fully electrified 

(http://www.expressindia.com, 5/09/02). 
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3.2.2 Faulty definition: The definition of village electrification as adopted by the Government of 

India is: "A village will be deemed to be electrified if electricity is used in the inhabited locality 

within the revenue boundary of the village for any purpose whatsoever". Therefore, electrification 

of a village does not imply that all the houses in a village have electricity. It is not very clear 

from the reports scrutinized whether the low level of electrified households is because of lack of 

purchasing power or because of lack of grid support. However, as per the 1991 census, only 30% 

of the rural households had electricity.    

 
3.2.3 Low demand, low consumption and shift in focus: The lack of facility for domestic connection in 

initial stages, uncertainty of power, load shedding and rostering schedule on an extensive scale 

dampened the demand for power in rural areas. The survey also indicated a very low consumption 

of electricity, 880 kWh per annum per consumer. The consumption pattern was 64% for 

agriculture, 14% for industry, 13% for domestic use, 4% for commercial use and 2% for street 

lighting. The low consumption can primarily be attributed to unreliable and poor quality of 

supply.    

 

3.2.4 Long and cumbersome procedures: Long and cumbersome procedures for getting a connection, 

bill paying facility and repair facility being too far off, were some of the factors that affected 

acceptability. It has also been observed that, starting from the electrification of village to the 

procurement of connection for the household, the time factor can vary from a couple of months to 

a few years. 

 

3.2.5 Financially unviable. Rural India is characterized by small human settlements and given the fact 

that the energy requirements of these settlements are much lower compared to the urban and 

industrial centres, there is high cost of transmission along with severe transmission and 

distribution losses. Also, while close clusters characterize the rural settlements in the plains, 

those in the hilly and forest regions are highly dispersed. Given such sparse nature of demand, it 

becomes economically infeasible to provide power transmission lines to few houses with a load of 

a fraction of a KW. 

 

Overall, therefore, rural electrification has been financially non-viable, has reached the limits of 

its success and has become a large financial burden on electric utilities. However, the policy- 

makers in the country have, over the years, believed that electric supply from the grid is a symbol 

of progress and consequently have laid over emphasis on it in the planning process. In this regard, 

the policy-makers have largely been influenced by the success of rural electrification programmes 

in the developed world. In contrast to the developed countries, in a developing country like India, 
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owing to the large rural population and the much higher levels of poverty, the provision of grid 

electricity is economically unviable. Consequently, rural electrification programmes, have proved 

expensive and with the constraints on incomes that exist, customers have just not been able to pay 

for electricity supplies received by them. 
 

 
3.3 Lack of coordinated R&D inputs  
The R&D and industrial set up in the country seldom promotes the development of equipment, 

products, and technologies for alleviating the problems of rural people. This is amply borne out 

by the low outlays for R&D in the planning process.   Consider the case of biogas, a technology 

that is yet to be fully accepted by the community, and where constant efforts are required to 

continuously resolve the various problems arising in operational aspects. Efforts need to be made 

to develop more efficient, cost effective and simpler models. In spite of the need, sufficient 

emphasis has not been laid on technology development in the biogas programme and the budget 

allocation for R&D has been less than 2% of the total outlay for the national programme (Figure 

2).   

 

In the entire planning mechanism there is no emphasis on the necessity of designing as per the 

community needs and this is reflected in absence of a mechanism that can take and incorporate 

feedback for assessing R&D requirements from the community in the planning process. For 

instance, the kerosene devices used in rural areas for lighting purposes are technically archaic in 

nature. The problems are related not only to high kerosene consumption, but also to emittance of 

smoke and poor luminosity. Similarly, the kerosene-based cooking stoves are also highly 

inefficient. However, the planning process has chiefly focused on subsidizing the distribution of 

the fuel by spending billion of rupees but completely ignoring the need for improving 

technologies using the fuel. Hence, there has not been any concerted effort at R&D for the devices 

and only the Indian Oil Corporation has made marginal efforts at improving device efficiency. 

The efficiency, marketing, and availability of even these devices is, however, very limited.   
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R&D fund allocation vs. total fund allocated for biogas 
programme in Inidia over the successive five year plans
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    Figure 2 

(Source: TERI 2002)  

 

More than hard core R&D, the planning and implementation process of different energy programs 

has also not focused on efforts in terms of providing a broad menu of options and configurations.  

Consider the case of solar lighting devices—the menu of systems that are available are primarily 

the 35Wp two light points and the 10Wp solar lanterns. If one takes into consideration the lumen 

that are provided by kerosene lamps the poor households will be happy with a smaller and a much 

cheaper version of the solar lantern. The point is further proved by the success of a small solar 

torch developed under a TERI project focusing on commercialization of renewable energy 

technologies, wherein the torch costed only 10 dollars and was eagerly taken up by the poor, who 

are just above the poverty line and are engaged as marginal farmers, labourers or are in petty 

business, without any subsidy. However, such options are either limited or not available and the 

result is that attempts at dissemination of better technologies usually end up as dismal failures. 

The blame is then placed on the lack of receptivity of the rural people instead of on the lack of 

Stanford 9



proper planning incorporating adequate research and development based on local assessment of 

the needs.  

 

3.3 Misdirected and financially draining subsidy regime 

The immediate priority of dealing with rural energy poverty is to provide a minimum amount of 

energy to meet people's basic needs, irrespective of their ability to bear the costs of supply and 

delivery.  Perhaps one of the most critical issues in rural energy development is the non-

monetized nature of many aspects of the rural economy—in particular, the bulk of energy supplies 

in the form of wood and other biomass fuels. The limited cash that rural people do have needs to 

be spent on a variety of goods: because energy has traditionally been considered a free resource, it  

may not enjoy the highest priority. At the same time, moving beyond basic need satisfaction 

towards higher levels of economic productivity does mean the introduction into rural societies of 

modern energy sources, all of which carry a cash price.  

 
Recognizing the need to provide access to energy for the poor, the government has provided 

subsidized energy either through the PDS or though the SEBs. Typically, these subsidies were 

provided to the residential and agricultural sectors in the form of LPG and kerosene for the former 

and electricity for the latter. However, the merits of government subsidies designed to accelerate 

substitution are debatable. The subsidies for residential fuels have not been well targeted and the 

actual beneficiary groups, more often than not, do not merit receiving subsidies. There is also 

large-scale diversion of subsidized kerosene for adulteration with diesel (Planning Commission 

2000).  Owing to the price distortions that they produce, it is inevitable that most of the subsidies 

benefit higher income strata and commercial establishments rather than disadvantaged households. 

Some of the problems caused due to the existing subsidy regime are discussed in the following 

section. 

  
3.3.1 Subsidy for irrigation 

The total amount of subsidy on electricity for agriculture in 1999\/2000 was Rs 256 billion. In 

contrast to this, at the all India level, only 10%-12% of the cost of power supply for irrigation 

purposes is recovered. Moreover, Gulati et al. ,  have estimated that the work of each unit of 

electricity going to agriculture in terms of its contribution to crop output turns out to be Rs 9 

/kWh for net output at 1995/96 prices. The farmer, on the other hand, on an average pays only Rs 

0.2/kWh for power.  Consequently, over the years, the impact of the subsidies has been two fold: 

one, it has led to financial and technical starvation of SEBs; secondly, the highly subsidized 

power has led to overexploitation and misuse of groundwater. 
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Deterioration in condition of SEBs: Owing to the poor or negligible revenue, the operating as 

well as financial condition of most of the SEBs has deteriorated over time and the main cause is 

their inability to recover their costs from different consumer segments. For SEBs to achieve a 

break-even point, the state governments need to make a budgetary provision in excess of 5% of 

their total revenues. If the SEBs are to earn a commercial rate of return (15%-16%) on their 

assets, the subsidies have to be five times more than those needed to break even, taking the 

required subsidy, in 1999, to be 25% of the state government revenues or 12 billion dollars.   
 
High rate of groundwater withdrawal: The rate of groundwater withdrawal is closely linked to 

energy prices. Currently, in most states, power to agriculture is supplied at a flat rate based on the 

capacity (horsepower) of the pump rather than on actual quantity of electricity consumed to pump 

the water. Thus, a high implicit subsidy is built into the system. As a result, many regions in India 

are witnessing shortages in water supply with groundwater levels having fallen as much as 1-3 

metres per annum to levels more than 70 metres or more below their level 30 years ago. 

Approximately 12% of all aquifers are severely overdrawn.  Over exploitation of groundwater by 

farmers has lowered water tables. Over exploitation is also a significant contributor to India’s 

growing carbon emissions, as considerable additional pumping energy is required to extract 

deeper water supplies. 

 

3.3.2 Subsidy on LPG and kerosene 

In the current year, the Government of India is going to bear a burden of Rs 12 000 crore as 

subsidy on kerosene and cooking gas. This is intended to help the poor. But in the prevailing 

situation, the distribution system has given a bad name to the government. Kerosene, in fact, is 

not so much needed for domestic use in the prosperous states of Punjab and Haryana. However, it 

has been decided that the government will continue to subsidize kerosene and cooking gas.  

 

3.3.3 Impacts of subsidies.  

As mentioned earlier, the subsidy that was intended for the rural poor has largely gone to the 

better off or affluent sections of the community. If we consider the analysis of the TERI study 

wherein only 30% of the total kerosene disseminated in the rural areas goes to the poor, then it is 

the affluent that are benefiting the most from the subsidy.    

 

The subsidies, in the garb of providing better access and availability of efficient technologies and 

relatively cleaner fuels to the rural masses, has made the SEBs bankrupt, thereby hindering their 

ability to plan and provide a higher quantity and quality access to grid electricity. Moreover, 

subsidies have also kept the renewables out of the mainstream energy planning by making them 
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unattractive vis-a-vis other, more subsidized, conventional options, and have hampered the 

process of commercialization of alternative energy options. Even in case of renewable energy 

options the subsidies could have been better utilized if the planning process had focused on 

encouraging R&D, commercialization and setting up of a marketing and service network through 

resources spent on providing upfront subsidy to the consumers. 

 

3.4 Lack of involvement of financial institutions 

It is lack of economic access for making any sort of investment, such as in activities/products that 

have an income-enhancing potential, that prevents the poorest segments of society from improving 

their situation. It has already been proven through many government-sponsored programmes on 

meeting rural energy requirements that simple handout solutions through provision of subsidies 

are unsustainable approaches to solve the problem. Consider the case of LPG, where the biggest 

bottleneck has been the high cost of both the connection and refilling. What are needed are 

mechanisms that facilitate the access of the poor to these through interventions aimed at 

sustainable augmenting the buying capacities of these societies.  
 
Traditionally, in the developing countries, it has been the local moneylenders who were the ones 

providing economic access to the poor. However, in such cases, cheating regarding rates of 

interest or amounts sanctioned etc. worked against the objective of the loan. Hence, there is a 

need for a better mechanism that performs the function of the traditional moneylender in a manner 

that is fair and transparent. Formal financial institutions like rural banks are frequently out of 

touch with the real needs and aspirations of the rural beneficiaries, especially the rural poor. The 

access to credit through rural banks in faced with problems of high transaction costs in terms of 

paperwork/infrastructure and lack of collateral (http://www.fao.org, 30/0802). Although at the 

rural level the government has established programmes for the provision of credit and soft loans 

for rural and agricultural development, these programmes are mainly target-oriented and largely 

focus on agriculture and related activities. Owing to the cumbersome procedures involved in 

accessing formal credit and reluctance of formal banking institutions to provide credit for meeting 

household energy needs, the poor have remained outside the mainstream; more so, because they 

are unable to provide the required guarantees. Hence, financial packages for rural energy 

programmes have also to be taken up as part of the comprehensive planning approach if they are 

to make the desired impact (TERI INSTEP 2002d). 

  
3.5 Lack of intra and inter-agency coordination   
The rural energy programmes are largely being implemented by government agencies and on a 

much smaller scale by the non-government organizations. In case of government agencies, there is 
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neither intra-nor an inter-agency coordination. An example of lack of intra-agency coordination is 

the fact that there in no synergy between the improved chulha programme and the biogas 

programme. In a number of cases, biogas subsidy is extended to the households that are using 

improved chulha and vice versa. In a number of cases this may be justified, but it is equally 

probable that the concerned beneficiary may have only required a biogas plant rather than an 

improved chulha. This leads to duplicity of efforts and resources that could have been 

productively applied elsewhere. 

 

The case of lack of inter-agency coordination are far too many. The biogas programme, the 

improved chulha programme and marketing of LPG are all directed at meeting the cooking 

requirements in rural areas but each programme has its own targets and these are pursued 

independent of each other. Similarly, rural lighting through grid and, by installation, PV-based 

solar devices, are not interrelated. If one looks at the apex level then rural development and 

agriculture departments, for example, which are concerned with the development of the 

agricultural sector and rural areas, do not usually include energy requirements in their 

programmes, and even when they do it is usually done on an ad hoc basis. Moreover, government 

officials in rural areas frequently do not have training or knowledge of energy planning and 

technology assessment or do not have the motivation to carry out such energy assessment and 

planning by reaching out to the people. This further hinders an integrated approach to planning.   

 

Voluntary action groups and NGO (non-governmental organizations), because of their local 

presence and commitment to rural development, can be effective in catalysing the process of 

bringing together the government agencies and the rural people. However, a majority of voluntary 

agencies and NGOs frequently do not join hands with the government machinery within the 

framework of a common programme. Without a suitable coordination mechanism, the work of the 

NGOs is often restricted to sporadic demonstration projects, which makes a limited impact on 

improving rural living conditions through sustainable rural development (http://www.fao.org, 

10/09/02).  
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3.6 Lack of measures for capacity enhancement   
Owing to the critical linkage that energy has with subsistence and production systems the demand 

for it is also related to the same. However, the rural communities often fail to recognize the 

importance and the linkage of energy in improving subsistence and production. Consequently, 

rural communities seldom rate energy high in their priority.  One of the fundamental 

responsibilities of decentralized energy planning is to facilitate and empower the rural people to 

recognize the importance of energy and its relationship to their lives and their environment. In 

this regard, capacity enhancement needs to be an integral part of the planning process. The need is 

to build a cadre of trained planners, who, in a participatory manner, can assess the needs of the 

community and can develop a community-based plan for meeting the energy needs in an integrated 

manner.  The inadequacy of trained manpower with professional skills in rural development 

energy assessment and planning is one of the major hindrances in decentralized planning. Hence, 

the planning process needs to allocate funds and resources for establishing and operationalizing a 

comprehensive mechanism for training of trainers (http://www.fao.org, 10/09/02).  

.    
 
4.0 Need for a coordinated, integrated and decentralized approach  
The problems of rural energy require an integrated view. In this context, though there is an 

Integrated Rural Energy Programme it essentially focuses on issues related to renewables and 

energy efficiency is use of traditional fuels. The need of the hour is a planning mechanism and 

policy that takes into account the possibilities of substitution between various forms of energy, 

which will be more effective.  

 

4.1 Reorienting the subsidy regime 

The planning process needs to make best use of resources currently used for subsidizing various 

forms of energy. Thus, it may be more effective to divert the money used in cross-subsidizing 

kerosene to subsidies for renewables. Hence, the effort has to be on making best use of limited 

resources across different energy sub-sectors. The enormous subsidy for irrigation can first be 

rationalized by tariff restructuring and then can also be used for promoting solar and wind 

pumping.  

 

4.2 Improving access and facilitating transitions 

To purchase and use clean and good quality fuel, over a period of time, the rural poor must be 

able to enhance their incomes to afford these fuels through normal market transactions. In this 

context, energy has to be seen as part of an overall development strategy. Interventions in the 
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energy sector would provide only short-term benefits unless they are combined with matching 

interventions in other sectors, which lead to the spread of economic opportunities among the poor. 

 

Energy transition:  Research the world over has indicated that the adoption of modern energy 

technologies in rural areas has been rather slow compared to their urban counterparts. This has led 

to rural–urban disparities in consumption and supply of energy, and, as a result, the per capita 

consumption of energy by the rural population is invariably lower than that of the urban areas. 

This is largely because the rural economies continue to rely heavily upon traditional sources of 

energy and access to modern energy sources remains poor. Hence, pressure has increased to plan 

for strategies that can accelerate transition to modern technologies in the rural areas.  In order to 

plan effectively for this it is important to take into cognizance certain ground realities that will 

determine the planning for the transition process. The foremost is the need to recognize that at 

present, as well as in the near future, the chances of eliminating the dependence of the majority of 

rural people on inefficient energy sources and technologies are dependent on mainstreaming the 

access and availability of the same in the development process.  

 
Since a major part of the planning process has been left to the consumers themselves, it is the 

economics of the fuel and the economic condition of the people that decides what type of fuel is 

used in rural areas. Moreover, as a majority of the people live below the poverty line, purchasing 

ability (or the price of the fuel) or the cost of energization becomes the most important factor.  

One of the fundamental causes for the absence of modern energy supply in rural India, is the low 

purchasing power of the people. Landless peasants and marginal farmers (owing less than 1 ha of 

land) who account for over 50% of the rural population (NIRD 1991), cannot afford upfront costs 

for obtaining electricity or LPG connections. The situation is further aggravated by the fact that 

the existing rural infrastructure is not conducive for supplying modern energy carriers, their 

devices, and maintenance. 

 

Given the fact that a vast majority of the rural people are strapped for cash, they typically cannot 

afford the first costs required for acquiring more efficient and cleaner devices and systems for 

cooking, lighting etc. Hence, people living in poverty thereby get stuck in a vicious circle of 

relying on patterns of energy use that contribute to depleting their resource base or exposing 

themselves to environmental hazards. In such a scenario, income is the main driver in determining 

the kind of energy carrier selected (Leach 1992; Reddy & Reddy 1994). From the standpoint of 

the consumer, the choice of energy carrier depends on whether or not it is affordable, accessible, 

convenient, clean and efficient. Since the total cost component of a particular energy carrier 

constitutes of a fixed, variable and quasi-fixed elements, the question of changing over to another 
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energy carrier depends on the households’ preparedness to forgo present consumption in favour of 

future benefits (Reddy & Reddy 1994) (UNDP)). Moreover the planning process has to recognize 

that in extremely poor communities the transition would also be determined by, and needs to be in 

sync with, the changes in rural economies. For instance, one of the expected effects of opening up 

of the economy and liberalization process would be the shrinking of rural areas.  
 
One can understand the factors and modalities driving energy transition by studying the process 
related to adoption of LPG in the rural areas. The example has been discussed mainly through the 
analysis presented by a recent TERI study undertaken in selected villages of Rajasthan. In this 
study the sample population was segregated as per the categories cited while discussing the 
inequitable distribution of energy resources.   
 
4.2.1 Transition to LPG: The TERI study focused on the various forces which operate on a potential 
consumer in adoption or consumption of LPG at the rural level. In Figure 3, the arrows above the 
baseline (pointing upwards) show the forces, which facilitate adoption of LPG while the 
downward arrows show the negative forces, which impede or hinder the adoption or usage. The 
dotted arrows show the possible interventions that can be carried out in order to make the 
technology more acceptable. The lengths of the arrows roughly try to demonstrate the intensity of 
a particular force (Figure 3). 
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comparisons, health 
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installment  
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Status symbol 

Convenience

Easy availability  
of cheaper fuels 

Fears 

No felt need

Pressure from younger generation

Food habits 

 
Cleanliness 

Affordability 

 
Saves time 

 
Figure 3.  Positive and Negative Forces on Rural Customer in Adoption of LPG 
 
The TERI study indicated that for class A, accessibility has more to do with convenience vis-à-vis 

Class B, for which it is more a question of increased transportation cost. It was also found that the 

same issues had different degree of role to play in different classes, e.g., availability of cheaper 

fuels influences Class B more than Class A. The same is the case with fears and taste of food. 

Class A population does not talk much about adverse affects of LPG on food taste and also has no 

fears in using it, whereas for Class B these are still important issues (TERI 2002a).    
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Figure 4  Decision making process related to adoption of LPG by rural households 

(Source: TERI 2002a) 
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The planning process needs to recognize that given the socio-economic realities of the day, the 

dynamics of population pressure, the sorry state of common properties and people’s current 

expenditure pattern on fuel requirements, shifting to LPG would be in the interest of the 

consumers from an economic and social perspective.  The planning and policy framework needs to 

pilot projects like the RMV or Bullet delivery, keeping the socio-economic and geographical 

constraints of rural areas in mind. Easy accessibility, prompt availability, and quality of service 

would go a long way in dispelling the age-old notion of rural affordability or rather the lack of it. 

The decision-making process related to adoption of LPG by rural households has been depicted in 

Figure 4 and can be a tool identifying the areas where some planning and policy interventions can 

be made. The issues leading to a ‘No’ and end of transition can be seen and addressed taking cue 

from the issues which lead to a ‘Yes’ and adoption (Figure 4). 
 

Thus, while it can be safely concluded that a potential rural market waits to be serviced, 

bottlenecks, too, persist. Even though affordability continues to be a determining criterion, its just 

one among the many factors finally deciding the fuel selection. What is required is a holistic 

planning and implementation process incorporating awareness and promotion campaigns centred 

around the ‘No’ in the flow chart. Such strategies, in turn, could draw heavily upon the positive 

aspects highlighted in the force field and flow chart for a smooth and rapid energy transformation 

in the rural scenario. 

 

4.3 Balancing demand and supply 
With the ensuing changes in the economy and the lifestyle of the communities, the energy demand 

patterns will also change. Hence, the rural energy planning process must be programmed to adapt 

to the changes in the demand pattern. This is essential as, till now, the planning process has 

largely followed a supply-driven approach. The process would also require changes in the 

institutional and delivery mechanism, both of which have been based on the supply-driven 

approach. The need for a demand-driven approach is best exemplified by the problems related to 

managing power for irrigation purposes (Box 1).    
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Box 1 

As mentioned earlier ,  agriculture  accounts  for  about  30% of  the total  e lectr ici ty consumption but   no more than 

5%-10% of  the s tate  electr ici ty  boards’  revenues.  Owing to the subsidies ,  the marginal  cost  of  pumping water  is  

zero.  This  leads to  energy wastage, over-pumping and ineff icient select ion of  crops.  Flat  rate pumping also 

masks the true cost  of  power to  farmers .  A study conducted by Padnabhan et  al .  indicated that signif icant energy 

losses are associated with  the dis tribut ion of  electr ici ty  and in the poor selection,  installat ion,  maintenance,  and 

operat ion of  the electrical  motor  pump system.    

 

The s tudy identif ied that ,  on the technology side,  the problems are related to  overloaded dis tr ibut ion 

transformers ,  poor design and instal lat ion of the main dis tribution LT feeder l ines ,  high l ine losses  and large 

voltage drops. The poor quali ty of  supply forces the farmers to select  robust  and higher capacity rat ing but 

ineff icient  motors  that  have thicker armature coi l  windings to  withstand large current  and consequent  local ized 

heat  generat ion without  coil  burnout.   Moreover,  poor management  of  demand by a user  non-fr iendly system of  

rostering forces  the farmers to adopt  undesirable pract ices l ike keeping their  motor  switches turned on all  the 

t ime,  leading to  t r ipping of  t ransformers .  In  addit ion to  this ,  farmers  also resort  to `single-phasing;  the three-

phase supply or  circumventing i t .   
 
Sub-optimal  al location of  resources  towards the dis tr ibution system places fur ther  burden on the already 

vulnerable system, causing deteriorat ion in  the quali ty and rel iabi l i ty  of  supply,  leading to  further  burn out  of  

motors  and problems of overloading. The si tuation is  further  compounded by the fact  that  there are a  number of 

i l legal  connections and cases of  cheating in terms of  practice of  `motor nameplate  switching’,  whereby higher  

capaci ty motors  have their  labels  al tered to indicate  lower rat ings.  In  a  f lat  rate  tar iff  system, this  further  robs 

the uti l i ty  of  i ts  legi t imate revenue.  

 

 (Source Padmanabhan et al 2001) 

The planning process demands efficient management of irrigation water and power. As discussed 

earlier, water extraction for irrigation is an energy-intensive operation, hence, highly subsidized 

power supply policies for agriculture have major implications for the overall condition of the 

power sector and associated water resource. In order to streamline energy consumption for 

irrigation, the planning and policy formulation process needs to focus on power and water sector 

reform to develop an energy and water framework. The planning process has to recognize that in 

order to manage the demand there is need for introduction of commercial practices. These 

practices have to be directed to encompass the water well, the exploitation and recharge of 

aquifers, and the management of the watershed as a whole. In addition to this, it is also essential 
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to involve the rural consumer in a partnership to advance energy and water-use efficiency, thereby 

improving reform prospects  (Padmanabhan et al 2001).  

 

It is also important to note that the demand for energy is derived from the demand for other goods 

and services, since it is the service that energy provides in production and consumption that 

determines the type and magnitude of energy demand. Hence, an integrated rural energy strategy 

would not treat demand as an inflexible time path in the future, which needs to be met under any 

circumstance. An enlightened strategy, which uses resources optimally, would cover actions and 

initiatives on both demand as well as supply. An optimal strategy would, therefore, use a 

combination of both demand- as well as supply-side measures (TERI 2002e). 
  
4.4 Integrating with other development initiatives 

The rural energy development strategies should not solely be concerned with the essentially 

technical questions of balancing demand with the range of conventional and new energy supply 

options. To be effective, they should be more sensitive and responsive to, and thereby, 

fundamentally integrated with other parallel rural development interventions. Rural energy 

planning only becomes meaningful to people if it is closely integrated with field implementation 

of rural development programmes, so that they can see projects and activities through which 

energy technologies and supplies are made available to them to meet their real needs and 

aspirations. Rural energy plans must, therefore, result in the formulation and implementation of 

integrated rural energy projects which are area based, and which have the necessary components 

for the promotion of new and conventional energy resources and technologies. This requires 

appropriate demonstration and extension, as well as provision of financial incentives that would 

bridge the gap (even partially at least) between social and private costs (e.g., use of `free' 

firewood versus paying for an improved woodstove). The design and components of such area-

based integrated rural energy programmes and projects have to be prepared and coordinated with 

other rural development and agricultural programmes, so that rural energy becomes a part of, and 

is derived from, rural development programs. 
 

4.5 Facilitating decentralized planning 
Centralized planning of energy over the years has not been successful in providing us with the 

required basic services. The main reason can be attributed to not taking into account the diversity 

of regions and realizing that central level planning cannot cater to the diverse energy needs 

arising from this. Thus the concept of decentralized energy planning at a regional level is seen as 

one of the answers for this drawback in central planning. This planning methodology takes into 

account the differing energy needs in a region and tries to cater to them by providing solutions at 
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the local level through technology interventions, capacity building, supply assessment of the 

region, and potential development of energy sources. In the past few years this has been adopted 

in many countries. 

 

TERI has installed and facilitated the dissemination of a number of renewable and energy-

efficient technologies in about a hundred villages in different parts of India. In all such 

technology transfer processes, the communities were closely involved and have actively 

contributed both in cash and labour in germinating these efforts. It has been noticed that the 

functionality rate of these interventions is effective in those places where the community-based 

institutional arrangements take care of operation and maintenance.  

 

The case study being described here is one such example of the promotion of energy-efficient and 

clean technologies in rural areas. A project was undertaken by TERI in selected villages of 

district Sultanpur (block Jagdishpur) in the state of Uttar Pradesh in India, where different 

energy-efficient technologies were installed. Some of the salient features of the decentralized 

planning methodology adopted by TERI are discussed in the following section.  

 

Unlike the centralized national programmes, this project was decentralized from planning, 

implementation, monitoring to evaluation, and local people were involved at every stage. The 

localized approach took into account the energy consumption pattern across different fuel and 

end-uses.   
 
One of the first steps of the planning process was the assessment of the energy consumption 

pattern. It revealed that cooking was the main energy-consuming activity. It was found that more 

than 99% households were using traditional mud chulhas without a chimney. Other cooking 

devices were kerosene and LPG stoves. A primary survey showed that though people preferred to 

cook on kerosene stove, the supply of fuel was so limited that only 5% of the total households in 

the villages used them. Kerosene lamps as well as the cook-stoves were locally made and of poor 

efficiency. By means of structured household surveys the daily fuel consumption per household 

was calculated  (Figure 5). This helped in accurately determining the consumption pattern and the 

energy requirement at the decentralized level (TERI 1999).   
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Figure 5 Daily per capita energy consumption (kcal)
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(Source: TERI 1999)    

 

The assessment process also focused on understanding what the people, especially women, valued 

in their traditional systems and what changes they desired.  It also involved studying the lifestyles 

of the villagers, their eating habits and cooking practices, preference for fuels, etc. For the 

agricultural sector, an assessment of the pump sets used for irrigation, their operation and 

maintenance, fuel consumption, operating hours, etc., was carried out to evaluate the scope for 

improving efficiencies. As a result, the customization of solutions to suit the local requirements 

could be made (TERI 1999).  

 

Since energy interventions cannot be seen in isolation from the wider development priorities of 

the people, group discussions and interviews with key persons were carried out during the 

planning process primarily to assess the development priorities of the people. The assessment 

revealed that the availability of potable water supply was a priority for the community in 

Mangrauli village and hence the possibility of a decentralized community-based drinking water 

scheme was incorporated in the energy plan (TERI 1999). 

 

4.5.1 Changing Mindset; The existing village institutions were strengthened and the weekly 

markets were utilized for creating awareness. These places are suitable points for demonstration 

and dissemination of technologies, as people from surrounding villages also come to these 

markets in large numbers to meet their day-to-day requirements and buy consumer goods such as 

wristwatches, table fans, etc (TERI 1999). 

 

Influential community members were also taken to nearby sites where the technologies had been 

successfully installed and were in operation. In addition to this, meetings were organized with the 

concerned district level officials and village pradhans (headmen) to elicit their support. The 

traditional or folk media such as nautankis,  nukkad nataks, puppet shows and other kinds of 

cultural programmes were also used. Once the community was sufficiently aware, an aggressive 

promotional campaign was launched. Local youth groups (Yuvak Mangal Dal) were employed to 

write slogans and draw wall paintings of project messages emphasizing the benefits of RETs 
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(renewable energy technologies) that were put up in strategic places like village roads, market 

places, and school buildings. Local painters were also involved to make creative wall paintings 

depicting the benefits of the RETs. Children were involved through innovative school level 

competitions on environmental issues. Besides, this pamphlets and posters highlighting the 

benefits of RETs were distributed in the villages (TERI 1999). 

 

The village meetings, focus group discussions, technology demonstrations, and promotional 

campaigns convinced a large number of people about the efficacy of the different technologies 

promoted. Consequently, there was a substantial increase in demand. For biogas, improved 

kerosene devices, improved diesel pump sets, and solar photo voltaic pumps, there was an 

increase of more than 100% over the figures indicated at the planning stage, while in case of 

improved chulhas and SPV lanterns, the increase was in the range of 35% to 50%  (Figure 6).   
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Figure 6.  Change in demand pattern and actual implementation 

 
(Source: TERI 1999) 

 

The former Pradhan of the Mangrauli-Baghmeera gram panchayat, Riaz Ahmed, observed that 

people in his village could be positively motivated after observing others adopt a new technology 

or facility. He cited the example of household grid electricity connections saying that at present 
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there were 32 electricity connections in the village. Earlier, when the electricity connections were 

being given out for Rs 240, people did not want them, but when they saw the benefits of a 

connection, they were willing to pay even Rs 1400 to get it. This was amply borne out by the shift 

in the demand pattern once the first few units had been installed.  

 

As part of the planning strategy, the names of the villagers who had installed RETs in their houses 

were announced during meetings with the villagers. This had a positive effect on the community, 

as a number of people came forward once they saw that their friends, relatives, and neighbours 

had decided to adopt the technology (TERI 1999). 

  

4.5.2 Transaction costs: The total cost of the project was 62 254 dollars.  The personnel, 

establishment, travel and other costs amounted to 36 561 dollars. The total cost of the devices 

came to 25 693 dollars. At an average device cost of 32 dollars, a total of 1481 devices were 

disseminated. A break up of the average device cost of 32 dollars, indicates that 45 per cent 

comprises the transaction cost, while 55 per cent is the actual device cost Table 1.   
 
Table 1  Details of transaction costs  
Particulars Dollars

Transaction cost 36 561
Device cost 25 693
No. of devices installed 1481
Beneficiary contribution 15 571
Cost of devices to the project 46 683
Average cost/device to the 
project 

32

Average transaction  
cost/device 

14.2

Average total cost/device 17.3
% Device cost 55
% Transaction cost 45

(Source TERI 1999) 

The transaction cost includes awareness-generation, mobilization, promotional campaigns, 

capacity-building and setting up institutions for long-term sustenance. As is amply borne out by 

the preceding examples, it is necessary to incur this cost for building the credibility of the 

initiatives. All these efforts also increase the willingness of communities to pay a higher price for 

the initiatives (TERI. 1999). 
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     Figure 7. Break-up of transaction cost under the project 

 

Since the process of technology dissemination increases the potential for getting a higher price 

from the customer, it can facilitate the commercialization of clean energy technologies. 

Institutional arrangements may also pave the way for a market network in the form of a set-up for 

backup services. In the present context of globalization and a market economy, the transaction 

cost could be considered an investment for developing a market infrastructure. 
   
4.6 Role of renewables in facilitating transition and decentralization for remote areas 
With increases in income, the demand for energy evolves from basic energy end uses, such as 

cooking and lighting, to mobility, space conditioning, and entertainment, all of which need larger 

quantities and different forms of energy (www.irenetindia.org, 30/08/02). It is now apparent that 

keeping specific technologies out of the reach of the poor restricts their abilities and opportunities 

for economic development. Strategies for meeting the needs of the poor and ensuring their 

progression to wider and higher forms of energy uses would be well served by policies that make 

modern technology available to them, even at low income levels. For instance, solar lanterns 

using photovoltaic technology are as compatible with the ability and need of the poorest of the 

poor to use them appropriately as they would be among more prosperous sections of society (Box 

2). 
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Box  2   

Subsidy on kerosene versus solar lanterns 

The huge subsidy given on kerosene for  rural  l ighting,  amounting to  Rs 32 760 mil l ion annually,  is  a  considerable 

drain on the country’s  economy. Promoting a switch to  al ternat ive l ighting opt ions from kerosene can consti tu te  

s ignif icant  savings.  One such opt ion is  promoting the use of  environmentally-fr iendly solar  lanterns.  Kerosene 

consumption,  replaced by use of  solar  lanterns,  will  result  in  an estimated savings of  Rs 26 758 mil l ion annually 

on subsidy to  kerosene.  The savings on the subsidy for kerosene can be used to  subsidize solar  lanterns  to  the 

extent  of  50%. The balance 50% would be the contribut ion of  the consumers towards the cost  of  the solar lantern.  

This  could be faci l i tated through the provision of  credit  facil i t ies .  The annual  cost  to  the consumers  of  th is  credit  

can be designed to  be no more than their  actual  expenditure on kerosene purchased and can be repayable  in  three 

years .  I t  is  est imated that ,  in  this  manner,  about  20% of  the targeted households can be covered annually.  Hence,  

in  a  period of  f ive years ,  al l  the households using kerosene as  the primary fuel  for  l ighting can be covered.  This  

s tep will  a lso facil i ta te  set t ing up of  rural  enterprises  based on provis ion of  repair  and maintenance faci l i t ies  for 

solar l ight ing systems.  
(Source:  TERI analysis)  

Hence, technology is one of the most important factors and, given the unviability of extending the 

power grid to remote areas, RETs can provide a means by which a decentralized supply of energy 

for such areas becomes feasible and close to being economically viable.  In this regard, the 

planning process needs to initiate and accelerate a process of partnership between government 

policy-makers, industry, and members of civil society such as NGOs, who are in the business of 

promoting development at the grassroots level. Combined with micro-financing options, RETs 

promoted by such partnerships can prove extremely successful. The manner in which this concept 

can be developed and applied further will require regulatory bodies to seriously consider 

decentralized energy options in rural areas of the developing world as against grid-based power, 

and for micro-financing agencies to set up institutional arrangements whereby investments in 

these can be made effectively (TERI INSTEP 2001c).  

 
There is, of course, the important preliminary task of educating stakeholders on the merits of this 

approach. This can be done most effectively through the implementation of demonstration projects 

in various locations. Here again promotional financing and incentives will be invaluable to 

jumpstart the process. In essence, we are on the edge of a new revolution in our management of 

rural energy problems, and we must, therefore, devise policies that move away from the mindsets 

of the past and build on the technologies for future (TERI INSTEP 2001c).  
 

By their very nature, rural areas lend themselves amenably to the use of renewable energy. RETs 

generally provide decentralized and modular ways of meeting energy demands. Rural areas in 

India have an abundance of solar energy that can be exploited for both thermal and electrical 

applications. Biomass energy is conventionally referred to as traditional energy but, when used in 

modern technology applications, also qualifies as renewable energy.   
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The dissemination of RETs in the country has been mainly through government programmes that 

have primarily helped in introducing rural people to the technologies, but have not been 

successful in wide-scale dissemination and penetration. In order to increase the penetration of 

RETs it is necessary to plan for customized product development backed up by arrangements for 

microfinance, establishment of marketing chain, provision of back-up services and continuous 

consumer need based R&D efforts.   

   
4.6.1 Market development:  The planning process needs to focus on developing rural markets in 

terms of developing infrastructure and mechanisms for commercialization of RETs. One of the 

important steps in this direction can be facilitating and supporting initiatives related to 

customization of product and applications development based on users' needs (Box 3).  

Box 3 

Customization of products under the TERI-ICEF Uttam Urja Project 

 Some of the factors that increase the price of the system are transportation costs; overhead costs of larger manufacturing/assembly units; 

marketing and promotional costs; and unnecessarily large size of the components. In order to reduce the costs of SPV systems and to 

develop local capacities, it was decided to start assembly of systems at local level.  Entrepreneurs already involved in similar activity (like 

radio or electronic repair/maintenance shops, NGO having service workshop, etc.)  were identified for this activity. The Bikaner project 

office launched three new products targeted at the low-income group of households. The specifications of the said products have been 

indicated in the table below. These products were focussed at low-income group households who can not afford the cost of a Solar 

Domestic Lighting System 

 
Product name Solar Panel Luminaire Battery Customer Price 
Uttam Solar Lantern (Lily) 3 W 3 W CFL 6 V, 4 Ah Rs 1350 
Uttam Solar Lantern (Standard) 5W 5W CFL 6 V, 4 Ah Rs 2200 
Uttam Solar Lantern (Sampurna) 8 W 7 W CFL 12 V, 7 Ah Rs 2800 

 

This has been a significant step forward and has emanated from the fact that there is limited choice that is available to the end users in 

terms of need based and income convenient options. Hence, the effort has been on developing decentralized solutions to the lighting 

requirements of the community that take care of their specific needs and more importantly are tailored as per their pockets.   

  (Source :  TERI INSTEP 2002d) 

4.7.1 Market-support infrastructure:  The transaction costs related to production of RETs can be 

reduced if there is a proper infrastructure focusing on providing customized products and 

services. This infrastructure would need to be backed up by efficient financial mechanisms for 

enhancing the buying capacities of the consumers. In this regard it would be desirable to involve 

both private financial institutions as well as nationalized banks wherein renewable energy should 

be included in the priority sector lending norms. Similarly, it should be made mandatory for 
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public financial sectors to earmark a certain portion of their overall budgets for RET financing, 

possibly at softer terms (Kumar A et al 2001).  

 

The renewable energy products need longer support and effective communication to germinate 

properly. There is a need to take effective initiative for market penetration and development. 

Currently, most of the manufacturers and suppliers are small-time players with very limited 

resources. It is not possible for them to either carry out proper product improvement or to 

establish proper marketing networks. These manufacturers/suppliers could be provided with 

adequate working capital, on easy terms (Kumar A et al 2001). 

 

There is also a need to introduce a strategy that would help in fulfilling the minimum energy 

needs of the rural populace by promoting entrepreneurship among the users so that they can be 

used as an agent for commercialization of RETs. Almost all the manufacturers of renewable 

energy systems cater to institutional or large buyers. Consequently, there is practically no one to 

meet the requirements of an individual consumer, a kind of retail outlet. As a result, local 

entrepreneurs could be trained, supported, and nurtured to take care of the afore-mentioned needs 

of the consumers. They would also provide after-sales service and consumer financing (Box 4).  

 

There is also a need to change the strategy of providing upfront subsidy for RETs. A disadvantage 

of providing subsidy on the capital cost of the system is that there is no incentive for the 

manufacturer to affect such improvements/measures that reduce the cost of the equipment. This 

component of subsidy could alternatively be used for capacity building of entrepreneurs, 

suppliers, and dealers etc. Compared to capital subsidy, this form may have an overall multiplier 

effect (Kumar A et al 2001). 
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Box 4 

Solar lanterns: innovative credit mechanism 

The Wahandharak Nagari Sahakari Pathsanstha Maryadit, Kolhapur district, Maharashtra, India, was started 
as a co-operative society of small vendors (conducting business on push-carts). The objective was to save 
from the daily earnings, which were then pooled together and deposited with a bank. It grew into a co-
operative society comprising farmers, artisans, vendors, and small businessmen in Kolhapur and adjacent 
rural areas. The society (like several others in Maharashtra) provides loans to its members for, among other 
things, expanding business.  
 
Sungrace Energy Solutions, a renewable energy services provider company, has joined hands with the 
Wahandharak society in distributing solar lanterns through a leasing programme. Solar lanterns are given as 
gifts to persons opening recurring deposits with the bank. The repayment scheme for the lantern is built into 
the recurring deposit scheme, wherein for a 10-year period, 0.25 US dollars is deposited daily, of which 
about one-fifth goes towards payment for the solar lantern.  
 
The renewable energy service provider, therefore, does not have to look for customers and does not require 
advertising. Moreover, the financial intermediary gets more business as more customers join for the ‘free’ 
lantern. Also, ‘collectors’ collect the recurring amount every evening from these small businessmen resulting 
in minimal additional transaction costs for collecting repayments towards solar lanterns. The customers 
benefit from repaying the loan in easy installments, though they are not fully aware of the financial details, 
and from extended working/business hours resulting in increase in income. 

  (Source: TERI INSTEP 2002c) 

 

Another threat to this RET-based electricity is that in a liberalized market, ultimately, 

competition would be for the least cost option. To survive this, RET-based electricity will require 

two essential elements, (a) a price support mechanism that enables renewables producers to enter 

the market and make a reasonable profit (b) a stable regulatory environment that encourages RET- 

based IPPs (independent power producers). One of the options could be to provide support to RET 

power by way of guaranteed prices, coupled with a purchase obligation by the utilities, as has 

been practised in a number of countries (notably Germany, Spain, and Denmark). This apart, it 

would have to be made mandatory that a certain percentage of new capacity addition in power 

generation is through RETs (Kumar A et al 2001). 

 

While formulating such strategies for the future, one should clearly distinguish the different 

requirements for developing and promoting large, centralized systems on one hand and end-users 
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or appliance oriented product development efforts on the other.  The latter, for example, needs an 

institutional structure and policy environment to encourage innovation at a decentralized level, 

which is clearly missing at present. Also, there is pressing need for redefining the roles of the 

various agencies and to modify the existing institutional structure to create a conducive 

atmosphere for tapping the full potential of renewable energy. 

 

5.0 Conclusion 
In order to meet the aspiration of the local communities decentralized energy planning is the only 

option for planners and the strategists for achieving better integration with other aspects of 

development. In this regard it is imperative to devise innovative mechanisms for data collection 

and collation so that the planning process can be efficiently undertaken. The planning process also 

needs to encourage involvement of rural communities, interested non-governmental organizations 

and the private sector in the planning and programming process as this will ensure availability of 

skilled manpower for carrying out the task. Moreover, there is a need to devise new financial 

mechanisms for providing easy access to credit to the rural customers. In addition to this 

strategies need to be put in place for mobilizing public and private sector capital for 

entrepreneurial ventures related provision of better technologies.   
 

A decentralized and integrated approach to energy interventions in the rural areas could bring 

about a host of social and economic benefits, namely, healthier lives, less strain during cooking, 

usage of lesser quantities of fuelwood leading to reduced time and resources spent on meeting 

energy needs. It will also lead to more time for economic activity and literacy programs with 

longer hours of lighting, and easy availability of groundwater. Hence energy requirements, if 

fulfilled, can impact favorably most of the other forms of deprivation.  
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