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INECC DECENTRALIZED ENERGY OPTIONS IN THE TRIBAL BELT OF THE EASTERN GHATS REGION IN INDIA 

   

This handbook is a synopsis of the processes and insights gained from a feasibility study undertaken on Decentralized Energy Options (DEO) across the tribal 

belt of four states of the Eastern Ghats region of India , which was initiated in January 2007 and ended in March 2008.  

The source of inspiration to undertake this study emerged from the lack of basic information and access to renewable energy resources in the remote tribal 

areas of the region. Energy policies are controlled by the State and local communities have hardly any role in decision making relating to energy access. Hence 

ÔÈÅ ÂÏÔÔÏÍ ÕÐ ÁÐÐÒÏÁÃÈ ÉÎ ÔÈÉÓ ÓÔÕÄÙ ×ÁÓ ÐÒÏÍÐÔÅÄ ÂÙ ÔÈÅ ÉÍÍÉÎÅÎÔ ÎÅÅÄ ÔÏ ÐÌÁÙ Á ÐÒÏÁÃÔÉÖÅ  ÒÏÌÅ ÉÎ  ÉÎÆÌÕÅÎÃÉÎÇ )ÎÄÉÁȭÓ ÅÎÅÒgy ÐÏÌÉÃÉÅÓ  ÂÁÓÅÄ ÏÎ ÇÒÁÓÓÒÏÏÔÓȭ 

realities. 

The study has been meaningful because we have been able to generate data for 36 typical DEO intervention sites linking them to sustainable development for 

neglected tribal regions. The insights from the study will help decision makers at all levels to take requisite measures to ensure improved livelihood and living 

ÃÏÎÄÉÔÉÏÎÓ ÔÈÒÏÕÇÈ ÉÍÐÒÏÖÅÄ ÅÎÅÒÇÙ ÁÃÃÅÓÓ ÆÏÒ ÔÈÅ ÔÒÉÂÁÌ ÃÏÍÍÕÎÉÔÉÅÓȢ 4ÈÅ ÓÔÕÄÙ ÈÏÌÄÓ ÍÏÒÅ ÒÅÌÅÖÁÎÃÅ ÉÎ ÔÏÄÁÙȭÓ ÃÏÎÔÅØÔ  ÏÆ #limate Change when the world 

is looking for feasible options beyond conventional sources of energy, especially for regions which cannot be connected by grid lines or if connected, experi-

ence frequent power cuts. 

Our sincere gratitude to all those who have made the study possible: our NGO partners, resource agencies, colleagues and  tribal community representatives. 

The main idea of this handbook is to share information and experience gained during the course of the study. Based on the outcome of the study the imple-

mentation phase has been initiated since May 2008.  

 

FOREWORD  

$ÒȢ .ÁÆÉÓÁ 'ÏÇÁ $ȭ3ÏÕÚÁȟ .ÏÖÅÍÂÅÒ Ψȟ ΨΦΦή 

Convener, INECC 
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I NTRODUCTION 
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The Energy Perspective: Macro Scenario 

T 
he increasing use of conventional energy is clearly becoming counterproductive in the global context due to the growing threat from Climate 

Change. According to current science, drastic reductions in Green House Gas (GHG) emissions by a massive 85% by 2050 are needed if the 

atmosphere is to be stabilized with relatively low risk levels by the end of the 21st century.  

While the current contribution of India to GHGs is well below countries like the USA and China, and its per capita consumption, one of the lowest in 

ÔÈÅ ×ÏÒÌÄȟ ÔÈÅÒÅ ÉÓ ÁÎ ÕÒÇÅÎÔ ÎÅÅÄ ÔÏ ÍÉÎÉÍÉÚÅ )ÎÄÉÁȭÓ '(' ÅÍÉÓÓÉÏÎÓ ËÅÅÐÉÎÇ ÔÈÅ ÐÏÓÔ +ÙÏÔÏ 0ÒÏÔÏÃÏÌ ÓÃÅÎÁÒÉÏ ÉÎ ÍÉÎÄȢ  

Current trends reveal that the increasing energy consumption in the industrial, transportation and domestic sectors continues to ÄÒÉÖÅ )ÎÄÉÁȭÓ ÅÎÅÒÇÙ ÕÓÁÇÅ 

upwards at a rate faster than even China in the period 1980-ΨΦΦΧȢ (Ï×ÅÖÅÒȟ )ÎÄÉÁȭÓ ÐÅÒ ÃÁÐÉÔÁ ÅÎÅÒÇÙ ÃÏÎÓÕÍÐÔÉÏÎ ÉÓ ÌÏ× ÁÓ έΦϻ ÏÆ )ÎÄÉÁȭÓ ÐÏÐÕÌÁÔÉÏÎ ÓÔÉÌÌ ÌÉÖÅÓ 

at rural sustenance levels.  

Non-Conventional Energy in the Indian Context  

The share of non-conventional energy in the overall energy consumption is extremely low.  

Renewable energy constitutes only about 8.2% of total energy consumption. Most of it constitutes 

conventional renewables. Similarly hydropower forms 6.3 % of the energy consumption, but most of this 

consists of large-scale hydro projects, most often leading to rampant displacement off tribal communities. 

The policy of the government is to increase the share of hydro power through large-scale hydro projects to 

meet its future energy needs. The share of decentralized energy is hardly visible. The distortions in pricing of 

conventional energy, which do not take into account the environmental and social costs, continue till date.  

Scope of Renewables in the Rural Context  

Energy can play a crucial role in underpinning efforts in improving the lives of poor people across the world. It 

can contribute to all three pillars of sustainable development - economic, social and environmental. However,  

today one of the major challenges of the energy sector is to secure future energy supplies and provide for accessibility, availability and affordability of energy 

services in a way that does not lead to the proliferation of GHG emissions in the atmosphere, and at the same time ensures sustainable development, 
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particularly to those populations, which are marginalized and out of 

the mainstream.  

Renewable energy sources such as solar, wind, micro hydro, and 

biomass are indigenous, non-depleting and environment friendly and 

can play an important role in securing future energy requirements. 

This technology holds more relevance in the energy-deprived areas 

that are distantly located and have little and irregular access to the 

supply line.  

Renewable Energy in the Indigenous 

(Tribal) Community Context  

Tribal areas have always been remote and hence have been 

historically excluded from development opportunities despite the establishment of tribal development agencies. While there are special provisions for the 

administration of tribal areas they continue to be excluded from development opportunities, having little access to overall infrastructure facilities. A large part 

of tribal areas are outside the reach of the electricity supply grid. Even if they are within the grid, 

they are not assured of electricity on a regular basis as the systems breakdown frequently. 

Some of the basic issues of energy in tribal areas relate to the continued lack of access to domestic 

lighting, decreasing availability and drudgery involved in dependence on fuel wood as the chief 

source of energy for cooking, the pressure on environment and ill health of women arising out of 

fuel wood use on the one hand and the increasing demand for energy for lighting on the other 

hand. The use of kerosene adds to the cost of living. This has drastically affected their socio- 

economic development.  

In a nut-shell, conventional energy has not yet reached those marginalized communities to whom energy is critical for their livelihood. Hence, there is a need 

to foster energy options, especially decentralized renewable energy options, to enable their socio economic development.  

ALL INDIA ELECTRIFICATION STATUS (2001-2002)3 

STATISTICS ALL INDIA FIGURE 

Habitated villages 5,87,556 

Villages electrified 4, 74,982 (81%) 

Rural households 1,38,271,559 

Electrified households 60,180,685 (44%) 

Unelectrified households 78,090,874 (56%) 

GRID INTERACTIVE RENEWABLE POWER2  

SOURCE/SYSTEMS 

ESTIMATED POTENTIAL 

(MW) 

CUMULATIVE INSTALLED 

CAPACITY (AS ON 31.03.05) 

(MW) 

POTENTIAL 

UTILISED (%) 

Wind Power 45000 3595 7.98 

Biomass Power 16000 302.53 1.89 

Bagasse Co-generation 3500 447 12.8 

Small Hydro (up to 25 Mw) 15000 1705.63 11.37 

WASTE TO ENERGY    

Municipal Solid Waste 1700 17 1 

Industrial Waste 1000 29.5 2.95 

Solar Photovoltaic 20 MW /sq km. 2.8 negligible 

 TOTAL 6099.46  
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Current Status of Rural Electrification and Government 

Policy  

4ÈÅ ÇÏÖÅÒÎÍÅÎÔ ÈÁÓ ÁÎ %ÎÅÒÇÙ 0ÏÌÉÃÙ ÉÎ ÐÌÁÃÅȟ ×ÈÉÃÈ ÓÔÁÔÅÓ ÔÈÁÔ ȰÁ ÖÉÌÌÁÇÅ ÉÓ ÄÅÅÍÅÄ 

ÅÌÅÃÔÒÉÆÉÅÄ ×ÈÅÎ ΧΦϻ ÏÆ ÔÈÅ ÔÏÔÁÌ ÎÕÍÂÅÒ ÏÆ ÈÏÕÓÅÈÏÌÄÓ ÉÎ ÔÈÅ ÖÉÌÌÁÇÅ ÉÓ ÅÌÅÃÔÒÉÆÉÅÄȱ4. This 

ÍÅÁÎÓ ÔÈÁÔ ÈÏÕÓÅÈÏÌÄÓ ÉÎ ÔÈÅ ȬÅÌÅÃÔÒÉÆÉÅÄ ÖÉÌÌÁÇÅÓȭ ÄÏ ÎÏÔ ÎÅÃÅÓÓÁÒÉÌÙ ÈÁÖÅ ÁÃÃÅÓÓ ÔÏ 

ÅÌÅÃÔÒÉÃÉÔÙȢ -ÏÒÅÏÖÅÒȟ ÉÎ ÔÈÅ ÖÉÌÌÁÇÅÓȟ ×ÈÉÃÈ ÁÒÅ ÄÅÅÍÅÄ ÔÏ ÂÅ ȬÅÌÅÃÔÒÉÆÉÅÄȭȟ ÔÈÅ ÓÅÒÖÉÃÅ ÉÓ 

inadequate, unreliable and of poor quality. 

According to the National Action Plan on Climate Change 20085, 44% of the population is still 

without access to electricity.  

)Ô ÉÓ ÔÈÅ ÇÏÖÅÒÎÍÅÎÔȭÓ ÏÐÉÎÉÏÎ ÔÈÁÔ ÅØÔÅÎÓÉÏÎ ÏÆ ÔÈÅ ÃÏÎÖÅÎÔÉÏÎÁÌ ÇÒÉÄ ÔÏ ÄÉÓÔÁÎÔ ÖÉÌÌÁÇÅÓ ÉÓ 

uneconomical and would involve heavy capital investment and significant losses in 

transmission of power over long distances.  

)ÎÄÉÁȭÓ ÁÐÐÒÏÁÃÈ ÔÏ ÒÅÎÅ×ÁÂÌÅ ÔÅÃÈÎÏÌÏÇÙ ÄÉÓÓÅÍÉÎÁÔÉÏÎ ÁÎÄ ÐÏÐÕÌÁÒÉÚÁÔÉÏÎ ÈÁÓ ÈÁÄ ÌÉÍÉÔÅÄ 

success due to various barriers in planning, implementation, capacity building, social 

engineering, publicity, allocation of and access to financial resources and technology 

adaptation to local needs. The policy of the government is to increase the share of 

renewables through large-scale projects to meet its future energy needs. The share of 

ÄÅÃÅÎÔÒÁÌÉÚÅÄ ÅÎÅÒÇÙ ɉÅÎÅÒÇÙ ×ÈÉÃÈ ÉÓ ÌÏÃÁÌÌÙ ÍÁÎÁÇÅÄ ÁÎÄ ÃÏÎÔÒÏÌÌÅÄɊ ÔÈÒÏÕÇÈ ȬÎÁÎÏȭ 

projects serving the need of small remote habitations, especially tribal communities, is hardly 

visible.  

It was in this context that a feasibility study on decentralized energy options was undertaken. 
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RATIONALE  OF THE  STUDY 

A Bengali Fisherfolk Village on the banks of the Balimela Reservoir, Malkangiri District, Orissa  
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T 
he study was inspired by a necessity for having comprehensive data and information on re-

newable energy resources and potential in the energy starved tribal belt of the Eastern Ghats 

region of India. This was prompted by an aspiration to play a proactive role in influencing 

)ÎÄÉÁȭÓ %ÎÅÒÇÙ 0ÏÌÉÃÙ ÏÐÔÉÏÎÓ ÁÎÄ ÐÒÁÃÔÉÃÅÓ ÂÁÓÅÄ ÏÎ ÇÒÏÕÎÄ ÌÅÖÅÌ ÒÅÁÌÉÔÙȢ 

Why Decentralised Energy Options (DEO) 

From a macro perspective there are clear advantages in the use of renewables as an energy source. 

Firstly, the problematic emission of GHGs is primarily from the extensive use of fossil fuels. However, 

while renewable energy does reduce emission levels, not any kind of non-renewable energy is accept-

able from our perspective. For example, we do not advocate large hydro-electric projects, not only be-

cause of the implication of large-scale displacement, but also because of other ill-effects like water-logging and increasing soil salinity; nor do we advocate 

nuclear energy for mainly ethical reasons: environment polluting processes and inter-generational safety.  

Secondly, decentralized energy options, while rooted in renewables as a source of energy, also have the key dimension of local management of the energy 

generated, wherein there is no alienation between the producer and consumer of energy.  

These options are not likely to attract large business and trade or even the State in the current conditions of development thinking and practice. Nor are these 

entities capable of addressing the social and cultural contexts so essential in developing these options. DEO provides non-governmental organizations the op-

portunity to demonstrate an alternative approach for sustainable development in the micro context for emulation by the government and other stake holders.  

Renewable energy could be made cost effective for local communities in the long run if treated on par with conventional energy.  

Why Tribal Communities?  

Since a large number of tribal communities (approximately 8 million people) in India are geographically scattered, consuming very small quantities of electric-

ity, extending the grid may not be a viable solution, as compared with energy generation using local, renewable resources. Interventions that could harness 

renewable sources such as the sun, water, biomass and wind could lead to energy access to off grid areas or complement the main grid for energy generation 

addressing livelihood concerns and reducing environmental stress. 

DECENTRALIZED ENERGY OPTIONS (DEO) IS THE 
ALTERNATIVE MEANS BY WHICH ENERGY CAN BE  
LOCALY PRODUCED CONSUMED AND MANAGED. IT 
INCLUDES... 

Renewable technology 

Small scale in nature 

Proximity for access 

Community owned  

Community managed and controlled 



LAYA FEASIBILITY STUDY§A HAND BOOK  

8  

A distinctive reason ,why tribal areas became important for the first selection for undertaking 

the study and demonstrative initiatives, is that remote tribal societies comprise homogeneous 

ÃÏÍÍÕÎÉÔÉÅÓȟ ×ÈÉÃÈ ÐÏÓÓÅÓÓ ÔÈÅ ÑÕÁÌÉÔÙ ÏÆ ÃÏÈÅÓÉÖÅÎÅÓÓȟ ×ÈÉÃÈ ÆÅ× ÃÏÍÍÕÎÉÔÉÅÓ ÉÎ ÔÏÄÁÙȭÓ 

context tend to manifest. This community cohesiveness is an important quality to recognize in 

ensuring the management of the decentralized energy options for the projects to be a viable 

option. 

What we envisage is therefore that DEOs identified in these areas will fulfill three basic con-

cerns:  

1. Ensure improved livelihood of tribal communities 

2. Provide clean and efficient technology 

3. Safeguard social cohesiveness in the management of technology 

 

Objective  

The objective was to develop sound feasibility studies for renewable energy technology demonstration in the tribal areas of the four states in the Eastern 

'ÈÁÔÓ  ÒÅÇÉÏÎȢ 4ÈÅ ÌÏÎÇ ÔÅÒÍ ÏÕÔÃÏÍÅ ×ÁÓ ÔÏ ÅÎÓÕÒÅ ÔÒÉÂÁÌ  ȬÅÎÅÒÇÙ ÓÅÌÆ ÓÕÆÆÉÃÉÅÎÃÙȭȟ ÍÁÉÎÔÁÉÎ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÑÕÁÌÉÔÙȟ ÇÅÎÅÒÁÔe employment and contribute to 

economic development of these marginalized groups.  

Methodology of Study  

The methodology of the study comprised surveys and intensive field visits followed by participatory discussions. Specifically this included the following: 

Identification of partners in the four states; 
Baseline information collection by surveys on the basis of prefeasibility formats outlining village energy profiles; 
Visit by social and technical teams for assessing socio technical feasibility; 
Formal and informal interactions with different stakeholders from the community: men, women, youth , etc; 
Preparation of prefeasibility reports followed by additional visits by technical consultants for carrying out feasibility studies; 


