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Abstract 

 

Mapping Energy Access 

A regional energy planning framework for rural electrification in India 

 

Vivek Shastry Subramanya, M.S.C.R.P. / M.S.S.D. 

The University of Texas at Austin, 2015 

 

Supervisor:  Steven A. Moore 

 

Delivery of modern energy services continues to be a priority in the global 

development agenda. Despite technological advancements and political efforts, some 

countries have only achieved limited success in their electrification programs. I take the 

example of India, where two-thirds of the total population are in rural areas, and only a 

little more than half of the rural households had access to electricity as of 2011. It has been 

so despite the early state-driven attempts and more recent national and state policies that 

aimed to deliver energy to all. 

In this thesis, I used complexity theory as a lens to investigate the energy access 

literature. I found this framework particularly helpful because of its emphasis on local 

knowledge and feedback loops. Essentially, certain types of knowledge are context 

specific, and a concerted effort is required to recognize this knowledge and bring it into the 

decision making process. I hypothesized that the delivery of energy access can benefit from 

local knowledge and regional planning, but it is not yet an institutional practice to do so. I 
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applied a pragmatic multi-method approach to investigate rural electrification in the 

southern Indian state of Karnataka. 

First, I explored the historical context of electrification in Karnataka and found this 

to be a top-down process, much like in the rest of India. Second, I drew from a stakeholder 

focus group discussion to further substantiate this finding, and provided examples of useful 

local knowledge in the socio-political context. Third, I identified relevant energy access 

indicators and presented a spatial analysis to show the regional disparities in different 

indicators and the opportunities to strategize future policy implementation. Finally, I 

synthesized all the findings to develop a regional energy planning framework based on 

three key components: data management, stakeholder coordination and policy advocacy. 

I make the case that policy research organizations can initiate this planning activity in 

different states to develop locally relevant rural electrification policies that build on 

regional data and local knowledge.  
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Chapter 1: Introduction 

A persistent issue in solving the world’s energy challenges is the delivery of modern 

energy services to the rural poor. Despite significant technological advancements and 

political efforts, 1 in 6 people still lack access to basic energy services. India is no stranger 

to these problems, with over 300 million households still without electricity, and many that 

do have access only get unreliable, irregular supplies. Add to that an ever growing demand, 

shortages in peak energy capacity, revenue strained state utilities and the political context 

of electrification.  

On a global scale, several developmental institutions have developed 

methodologies to understand and measure energy access. Measurement of the appropriate 

indicators of energy access can help policy makers quantify the goals and formulate 

policies for implementation. During the initial research for this study, I was mainly trying 

to find answers for the following questions: Are these indicators appropriate to understand 

energy access at all levels? Have any indicators been used to understand regional energy 

disparities in India? Do the policies try to reconcile with these regional disparities and 

opportunities? So the initial research questions for this study revolved around developing 

the appropriate set of indicators and evaluating the current projects against it to determine 

if the policies are actually addressing the actual energy access needs. 

As I dug deeper into the study, however, I realized more and more that there was a 

larger institutional dimension to this problem. Regardless of what the indicators were, as 

far as I could understand, there was no institutional mechanism to recognize and use this 

information at a regional level. The policies are usually made by the central government 

(sometimes the state government) and handed down to be implemented various agencies. 
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Though there is a stakeholder consultation process at the national level when the policies 

are being formulated, the top-down approach has long remained a status quo.  

The story of electrification in India has been shaped by social and political contexts. 

It has been for a long time, and still is a predominantly state driven process with a distinctly 

top-down approach to policy making and implementation. This approach has achieved 

limited success and repeatedly missed the targets of complete energy access. In the past 

decade or so, a number of entrepreneurs have successfully pioneered energy delivery 

processes to facilitate access to the rural poor. The knowledge that they accrue from 

working on the ground, what I will refer to as local knowledge, plays an important role in 

complex processes like energy access delivery.  

Drawing from theoretical, historical and empirical evidence, I support my 

hypothesis that such useful local knowledge does not find a place in the current decision-

making environment. For the empirical part of the study, I collaborated with SELCO 

foundation, an Indian energy policy think tank, to explore these questions through a case 

study of the State of Karnataka in southern India. Triangulating my findings from these 

inquiries, I will develop a “Regional Energy Planning Framework” which can facilitate the 

codification and incorporation of local knowledge into context-based policies. Finally, 

using a stakeholder focus group discussion as a platform to initiate this planning process, I 

will identify and map the indicators of energy access in the context of Karnataka. These 

maps could reveal the regional disparities and opportunities with respect to different 

metrics of energy access, and therefore make possible an assessment of the suitability of 

various kinds of local knowledge to address these differences. 

The goal of this study then, is to discuss the role of a regional level energy planning 

process in making the delivery of energy access more effective, based on context driven 

indicators and delivery mechanisms derived from local knowledge. Organizations can 
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apply this planning process in different states to identify the priorities and policies that are 

relevant to their own contexts.  

The specific research questions are therefore as follows: 

1. What are the some of the reasons why local knowledge is not valued in the 

current decision-making process for rural electrification in India? 

2. How can a regional energy planning process make the delivery of energy access 

more effective? What would be the key elements of that framework? 

3. Specifically in Karnataka, what regional data and indicators of energy access 

can help the state policy makers formulate better strategies? 

The structure of this thesis report is as follows. Chapter 2 reviews the broader 

understanding of energy access, and its two key components – measurement and delivery 

mechanisms. In chapter 3, I use the theoretical lenses of complexity theory and feedback 

loops to make a case for context based policies and regional energy planning. Chapter 4 

discusses the research methods employed in this study, and some of its limitations. Details 

on the collaboration with SELCO Foundation are also included here. Chapter 5 provides a 

historical and political context of rural electrification in India, and specifically in 

Karnataka. Chapter 6 discusses the key findings on the challenges to energy access delivery 

in this context, and some of the institutional changes suggested to address them. Finally in 

chapter 7, I elaborate on the regional energy planning framework and its components. The 

indicators of energy access and their regional distribution in Karnataka are also presented. 

Chapter 8 summarizes the conclusions. 
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Chapter 2: Overview: Energy Access in the Developing World 

The importance of energy services in sustaining human livelihood can hardly be 

overstated. Neither is the recognition of this importance a recent development. Societies 

were built on harnessing the power of wind, water, and the strength of animals to drive 

transportation and trade. The discovery of modern fuels brought with it large increases in 

productivity, wealth and standard of living. Modern energy services allow us to power our 

homes, drive to work, cool our beer, fly to Rome, and yet, over a billion people still do not 

have the opportunity to turn on a light bulb.  

More than 1 in 6 people in the world lack access to basic energy services. An 

overwhelming 85 percent of that population live in rural areas, and 87 percent of them in 

Sub-Saharan Africa and South Asia. This includes over 300 million people in India alone 

(Figure 1.1). Lower demand in rural areas, financial viabilities, and difficult terrain are 

some of the reasons that begin to explain this urban – rural energy divide. More 

importantly, the recognition of this inequality has spurred researchers and practitioners to 

seek a better understanding of energy access and how it can be delivered to those who lack 

it. To address this issue at the highest level, the UN launched the Sustainable Energy for 

All (SE4ALL) initiative in 2012 with the backing of world leaders at the Rio +20 

Conference, seeking to achieve “universal access” to electricity and safe household fuels 

by 2030. 

Energy is widely understood to be a livelihood enabler, and a catalyst for human 

development. Access to modern energy services is known to improve health from reduced 

use of wood and kerosene, provide basic lighting for children to study, enhance security by 

lighting up the streets, increase agricultural productivity due to mechanization and cold 

storage, and importantly, and provide an opportunity for households and small enterprises 
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to earn a living (Raman et al 2012). Since energy means different things to different users, 

there is also a constantly evolving definition of what energy access really means.  

 

 

Figure 1.1: Top 20 countries with largest access deficits  

Source: Global Tracking Framework, World Bank’s Global Electrification Database 

2012. 

Fundamentally, energy access concerns the provision of clean, reliable sources of 

cooking fuels and electricity. In terms of electricity provision, for a long time this meant a 

mere connection to an electricity grid. This invariably brings up questions such as access 

to whom? For what purpose? How much? There have been several attempts to address 

these questions, as shall be seen in the rest of this chapter. However, the bottom line is that 

the definition of energy access is highly complex, entailing the coverage of a “full range of 

energy supplies and services to households, enterprises and community service providers, 

required to support human social and economic development” (Practical Action 2014, 

p58). This definition suggests that there is more to energy access than a physical connection 
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to an electricity grid. For example, the reliability of power supply is as valuable to the rural 

households as it is to industrial customers. Various livelihood activities are centered around 

a reliable and predictable supply of electricity, and measuring a country’s progress using 

metrics like “percentages of households electrified” do not encompass the many 

complexities of complete energy access. 

The delivery of energy access therefore brings with it two significant challenges: 

The first is an empirical difficulty of determining what indicators and data we – policy 

makers and researchers – can use to measure the actual level of energy access in a region. 

In other words, this relates to questions concerning what and where. The second is a more 

normative question of understanding the actors involved in the energy delivery process and 

the appropriate institutional frameworks that facilitate an effective delivery of energy 

services. In other words, this relates to questions concerning who and how. These twin 

topics of measurement and delivery define the technological and social sides of the 

complex system of energy access. Further, these two macro categories frame the broader 

context of this study. 

2.1. Measurement of Energy Access 

The Global Tracking Framework developed as a part of United Nation’s SE4ALL 

identified the measurement of collection of data as an important challenge to guide the 

achievement of national and global energy access targets (WB/IEA 2012). An indicator of 

energy access helps simplify the complexities, quantify the variables and convey this 

message to the relevant stakeholders and policy makers (Bazilian et al. 2010). Researchers 

have emphasized the importance of such indicators in economy-wide planning, policy 

design and improvements (Serwaa Mensah et al. 2014). These indicators can be one 

dimensional numbers, or multi-dimensional dashboards.  
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One-dimensional measurements like percentage of un-electrified households have 

traditionally been used in local planning in many countries. Another evolving indicator is 

the Energy Poverty Line, which defines the threshold energy value beyond which a 

household can be considered to be having energy access. IEA defines the initial electricity 

consumption to be 250 kWh/year for rural households and 500 kWh/year for urban 

households, with the values reaching the regional average over time (IEA 2011). Despite 

there being justification for these thresholds, one can question their origins and their 

relevance to universal application. Multi-dimensional indicators require measurements of 

multiple parameters and constructing robust equations, which can them be conveyed either 

as single numbers or as a dashboard of parameters. There have been many recent 

developments in the identification and measurement of energy access indicators. A cross-

section of these developments is summarized in Table 1.1. 

The summary is not an exhaustive list of all the indicators that have been used, but 

more of an overview of the scale and complexity of measuring energy access. At national 

and global levels, there is an increasing focus on need to consider the quality and reliability 

of energy supply. At a regional level, however, the focus tends to shift towards 

understanding the spatial and sectorial variation of energy access. For example, Kaijuka 

(2007) considers the “social value” of different sectors like households, schools and health 

centers in order to assess the geographic variation of energy demands. Going down to the 

household level, the measuring energy access becomes even more complex, as 

demonstrated by Mirza and Szirmai (2010) through their survey driven assessment of 

energy poverty in rural Pakistan.  

One-dimensional indicators don’t quite capture the complexity of providing energy 

access. The concept of Energy Poverty Line does not enjoy a global consensus, as the 

amount of energy that is considered to be a “threshold” value varies both geographically 
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and culturally (Mirza and Szirmai 2010). In developing countries, the unavailability of 

reliable data for all the parameters required by multi-dimensional indicators make the 

calculation laborious.  

Global aggregates designed to advance specific global agenda might not be relevant 

for rural households in certain contexts, and might even be detrimental to achieving the 

universal access goals (Zerriffi and Wilson 2010). On the other end of the spectrum, 

household level indicators like the Energy Inconvenience Index are designed to address 

specific local challenges and involve collection of customized ground level data. They are 

often not easily replicable in other socio-political contexts, although the non-replicability 

is not necessarily a drawback of the indicator itself. In other words, these indicators are 

context dependent, and therefore might not be entirely appropriate in other contexts.  

Furthermore, there is increasing consensus in the scientific circles to start moving away 

from using physical electricity measurements as indicators of energy access, towards more 

humane and sensitive indicators that are socially and culturally relevant (Srivastava et al. 

2012). Having laid out the methods and challenges of measuring energy access, I proceed 

to explore the process of energy access delivery. 
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Table 1.1:  Cross section of energy access measurement methods  

Source: Compiled by author 
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al
  Per capita commercial energy consumption 

 Share of commercial in final energy use 

 Share of population with access to electricity 

Energy 

Development 

Index H 

 

IEA 2011 

To assess a country’s progress in its 

transition to modern fuels and 

electricity in its energy end use. 

 Quantity (peak available capacity) (1W to >2kW) 

 Duration of Supply (4 to >22h) 

 Evening Supply (2 - >4h) 

 Affordability (yes/no) 

 Legality (legal/illegal) 

 Quality (voltage) (adequate/inadequate) 

Multi-tier 

measurement 

of Household  

electricity 

access  

Global Tracking 

Framework, 

WB/IEA 2012 

5 tier system that uses highly 

aggregated data from internal 

surveys, databases and models to 

calculate global and country-wide 

level of access.  

 Reliability (Availability, predictability – hours/day) 

 Quality (Voltage and frequency fluctuation - +/- 10%) 

 Affordability (Proportion of operating costs - %) 

 Adequacy (Peak power availability - kW) 

Enterprise 

energy access 

matrix 

 

Poor People’s 

Energy Outlook, 

Practical Action 

2014 

Focuses specifically on attributes 

important for micro and small-scale 

enterprises (MSEs) 

 Social value 

 Willingness to pay for electricity services 

 Future electricity consumption 

 Long term sustainability 

"Needs 

Assessment", 

Benefit point 

allocation 

Kaijuka 2007 

Sub-district wise benefit points are 

allocated for households and different 

demand-centers like health centers, 

schools and local governments.  

 Electrified Households percentage 

 Mean consumption per household (kWh/month) 

 Mean per capita consumption (kWh/person) 

 TV, Fan ownership percentage 

 Single Phase power (all day, evening) 

 Three phase power (day time) 

Access, 

Adequacy, 

Availability 

SELCO 2014 

Preliminary study to understand the 

regional trends in relevant indices of 

energy access 

 

 Frequency of buying or collecting a source of energy 

 Distance from household travelled 

 Means of transport used 

 Household member's involvement in energy 

consumption 

 Time spent on energy collection per week 

 Children's involvement in energy collection 

Energy 

Inconvenienc

e Index 

 

Mirza and 

Szirmai, 2010 

 

Degree of physical difficulties or 

inconveniences involved in acquiring 

and using a particular energy source 

to meet household energy needs. 

Households that mostly use a mixture 

of traditional sources tend to have a 

higher energy inconvenience 
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2.2. Delivery of Energy Services 

The body of literature addressing the qualitative questions concerning the actors 

and decision making processes involved in delivery of energy services is less exhaustive 

in comparison to questions of quantitative measurement. In a recent book titled Delivering 

Energy for Development (Bellanca, Bloomfield and Rai 2013), the authors use case studies 

and practitioners’ perspectives to conceptualize a framework to understand the energy 

market map. According to them, a market system comprises three key segments: the market 

chain actors (those involved in implementation, including supply chain partners and 

contractors), the supporting services (including financial services, market data and capacity 

building services) and the enabling environment (which includes regulatory and socio-

cultural factors) (Figure 1.2).  

 

 

Figure 1.2: Generalized energy market map showing key agents and segments  

Source: Bellanca et al., 2013 p20. Copyright: Practical Action Publishing, 2013. 
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This framework brings out the complexity of actors and processes involved in the 

delivery of energy access. Breaking down the market map enables researchers and 

practitioners to understand each segment in more detail, and conceptualize how they work 

together in the process of energy delivery. Key actors who are missing from the process 

can be identified, linkages can be developed to facilitate better decision making, and so on. 

In the authors’ words: 

In an ideal situation the energy market maps are created through a process of 

participatory market mapping…The process…helps to stimulate dialogue, 

reflection, awareness, and systematic thinking among stakeholders…The market 

mapping of energy systems can also contribute to the national planning process, 

particularly if policy makers are involved in the process, and can help energy 

project planners improve the delivery of existing energy systems, or develop new, 

more comprehensive energy delivery approaches. (Bellanca et al. 2013, p18-19) 

When such a market map is created, it becomes easier to recognize particularly 

important actors and relationships impacting the delivery process. Overlooking certain 

elements could be the cause for failure of a delivery model. Vice-versa, focusing on certain 

key elements could quickly enhance the process.  

Thus far, this chapter provided an overview of the two important macro categories 

of energy access: measurement and delivery. Traditionally, a top-down approach is taken 

to approach both those aspects, which leads to systemic inefficiencies. This overview 

therefore lays the groundwork for the discussion in the next chapter where I will introduce 

my central hypothesis and make a case for regional planning in energy access delivery. 
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Chapter 3: Theory: A Case for Regional Energy Planning 

3.1. Top-down policies 

The pre-modern state was often partially blind to the reality of its subjects, and its 

utopian interventions were crude and self-defeating. In an attempt to make sense of large 

complex societies and re-organize them, the state began to standardize and legitimize social 

practices, which sometimes led to disastrous consequences. History is replete with 

examples of such failed state experiments, and a critical view is provided by American 

political scientist James Scott. In his book Seeing like a State, Scott (1999) recounts 

examples of the debris left behind by huge agricultural schemes and failed planning in new 

cities like Chandigarh to make his case that “formal schemes of order are untenable without 

some elements of the practical knowledge that they tend to dismiss.”  

The centralizing tendency of the state to navigate the “broad picture” leads to a 

failure to acknowledge the diversity that exists within it. As Indian economist Prabhat 

Patnaik observes, “the proliferation of ‘centrally sponsored schemes’ handed down to the 

states where they have to contribute a certain share, which is itself arbitrarily fixed by the 

center, has further taken away the freedom of state governments to make their own state 

plans” (Patnaik, 2014). Some of the methods surveyed in chapter 2 that might resolve this 

“arbitrariness” do not find relevance in the state’s big picture approach.  This tendency of 

top-down policies to dismiss practical knowledge (what Scott refers to as mētis) lead to 

inefficient outcomes, and can also have important technological consequences.  

A technology both shapes the society and is shaped by it (refer to Mackenzie and 

Wajcman 1999 for a detailed discussion on the topic). A technological system is a complex 

one comprising of many social actors and practices as discussed in section 2.2. As a 

technological system matures and becomes more complex, the agency gradually transfers 
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from the actors that shape the technology to the actors that are invested in maintaining the 

status quo of that technology (Hughes 1994). In other words, society shapes the technology 

in its earlier stages, whereas the resulting socio-technical systems tend to shape societies 

as they get embedded in them. Once embedded, the system becomes a “black box” of socio-

technical processes that is difficult to re-open and resistant to change (Star 1992, Latour 

1987 p15) 

Similarly, politically driven policies to adopt certain kinds of technologies can lead 

to “lock-ins”, which implies that once led down a particular technological path, the barriers 

to switching technologies may become prohibitive (Jaffe, Newell and Stavins 2003). 

Technology lock-ins are especially relevant in the energy sector, since a commitment to 

non-renewable energy sources for the delivery of energy access can have huge 

environmental implications. Shifting to renewable energy sources would not only entail 

economic challenges, but also the political and institutional barriers created by past 

policies. Such barriers are the by-product of the state’s failure to recognize energy markets 

as complex systems. Before I dive into the implications of this to the specific issue of 

energy access, it is important to understand complex systems and the clues it offers to better 

policy making.  

3.2. Complexity, Local Knowledge and Feedbacks 

Complex, diverse, animated environments contribute, as [Jane] Jacobs saw, to 

producing a resilient, flexible, adept population that has more experience in 

confronting novel challenges and taking initiative. Narrow, planned environments, 

by contrast, foster a less skilled, less innovative, less resourceful population”. (Scott 

1999, p349) 

Complexity builds on a number of basic assumptions summarized in table 3.1. A 

complex system is the result of a number of heterogeneous, creative agents that interact 

within a local, spatial and temporal context. These agents are characterized by the 
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knowledge they possess and their interdependence within the system to which they belong. 

The outcome of the behavior of each agent and of the system into which each one is 

embedded is an emergent property of the system, and can only be understood as the result 

of the interaction between micro and macro dynamics. My position within this research is 

at the meso level, as I seek to reveal the micro dynamics of local knowledge and regional 

data as well as the macro dynamics of policy and planning. 

 

Table 3.1: Characteristics of complex systems  

Source: Antonelli 2009 
 

Heterogeneous 

agents 

Agents are characterized by distinctive and specific characteristics as well 

as being intrinsically heterogeneous 

Location 

matters 

Location in a multidimensional space, in terms of distance among agents 

and their density, matters and influences both behavior and performance 

Local 

knowledge 

Each agent has access only to local information and local knowledge, i.e. 

no agent knows what every other agent knows 

Local context of 

interaction 

Agents are localized within networks of relations, including transactions 

and feedbacks 

Creativity Agents are creative, i.e. agents can follow some rules, but they can also 

change the rules. They do this in response to given feedbacks 

Systemic 

interdependence 

The outcome of the behavior of each agent is strictly dependent on the 

web of interactions that take place within the system 

Two key characteristic of the system that are of most interest to this study are the 

notions of local knowledge and feedback loops. As perceived by the authors of actor-

network theory, “knowledge”, is a social product rather than something generated through 

the operation of a privileged scientific method (Law 1992). Local knowledge is also 

referred to as tacit knowledge, or, as Scott says, practical knowledge. The premise is that 

agents often know much more than they are able to spell in a codified and explicit way 

(Arthur 2009). Tacit knowledge is embedded in the procedures and habits elaborated by 

each agent, and this is often the result of knowledge accrued from years of ground work 

and learning by doing. It can be translated into a fully codified knowledge by means of 
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systematic and explicit efforts (Mokyr 2002 p44, Polyani 1969 interpreted in Antonelli 

2009). Further, making tacit knowledge explicit is to give locals agency in matters that 

affect their lives. Traditional policy making considers locals to be recipients of services, 

and it is therefore not uncommon for them to be invisible in the decision making processes.  

The translation of tacit knowledge into codified knowledge occurs through local 

interactions which result in feedback loops. Feedback loops are an important mechanism 

of complex systems through which errors are eliminated and improvements are 

incorporated (Odum and Odum 2001). In the absence of an institutional framework that 

explicitly provides for such interactions, tacit knowledge would stand little chance of being 

codified into policies that are appropriate to the region and the context. As James Scott 

indicated, an authoritarian state with a top-down approach would find it difficult to 

recognize the relevance such kind of knowledge in the functioning of the system.  

3.3. Context based policies 

To understand the development of context based policies, I briefly digress to the 

field of development economics. Development economics deals with the economic aspects 

of development processes in low-income countries. Unlike in many other fields of 

economics, approaches in development economics are situated within the social and 

political contexts when devising particular plans (Todaro and Smith 2006). The question 

of “what works” has been a persistent one in the fight against poverty alleviation. As 

economist Abhijeet Banerjee sums up, “what is lacking among development practitioners 

are not ideas, but an idea of whether or not the ideas work” (Banerjee and He, 2003). In 

other words, feedback loops are needed to learn if the policies are working, and who they 

are working for. 
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The tradition in empirical development economics is to collect data in order to test 

a specific economic hypothesis or to study a particular setting or institution. The idea is to 

let questions determine the data to be obtained, instead of the data determining the 

questions that can be asked (Duflo, 2006). Specific methodologies aside, development 

economists work closely with implementing agencies – NGOs, private companies, or 

governments – in order to test interventions that are designed to answer specific practical 

problem in a specific context. To an extent, this process involves researchers being situated 

in the meso level. Improving the policy effectiveness (macro level) necessitates an 

understanding of the context and relevant social groups, their knowledge and decision 

making processes (micro level). 

This digression is necessary since there are few parallels in this area of research. 

Though the intention of empirical development economics is slightly different from 

specifically that of energy access delivery, the institutional framework that it creates 

provides important clues for the latter. As evident, collection and analysis of relevant data 

becomes an important aspect of context based policy making. However, any amount of 

available data would be rendered useless if there is no local institutional capacity to make 

use of it (Bowker and Star, 1994). For example, in India, certain off-grid technology 

subsidies are delivered directly to users’ bank accounts. Now, there is data about how many 

people in each village do not have access to banking services. This important piece of 

information becomes irrelevant if there is no local institution thinking about how to deliver 

the subsidy benefits to those that do not have banking access. In other words, it is not only 

the data itself that is important, but the local institutional capacity to determine what data 

is important to the context and how to make use of it. 
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3.4. Regional energy planning 

In chapter 2, I gave a broad overview of the two macro categories of energy access: 

measurement and delivery. In this chapter, I constructed a theoretical lens advocating for 

context based policies, by explaining the systemic complexities and the limitations of top-

down approaches. In the context of this research, I define regional energy planning as an 

institutional framework that recognizes the importance of local knowledge and regional 

data; and facilitates its codification into regionally relevant policies for energy access 

delivery. 

The energy market is also a complex system, comprising various agents and 

processes that are summarized by Bellanca et al. (2013) in Figure 2.1. The inefficiencies 

of top-down approaches to policy making can also be noticed in the delivery of energy 

access, as further explored in the case study. In short, waves of centrally sponsored policies 

have created a lock-in towards subsidized, grid connected, conventional electricity in India. 

In addition to the inefficiencies within that technology, other technologies like renewable 

energy and distributed generation still face an uphill task due to uncertain policy support 

for scaling up.  

I hypothesize that the delivery of energy access can benefit from local knowledge 

and regional planning, but it is not yet an institutional practice to do so. Weaving together 

the two macro categories of this complex system – measurement and delivery, I will 

propose a regional energy planning framework using a detailed case study approach. A 

more detailed methodology of the research is provided in the next chapter.  
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Chapter 4: Research Design 

4.1. Methodology and Limitations 

Technological changes are often path-dependent as well as past-dependent. My 

own ontological stance in this research is a pragmatic one, that “the past is not a succession 

of best technical choices, but rather a string of socially relevant choices” (Feenberg 1999). 

To investigate these choices, I will employ a combination of qualitative and quantitative 

analyses and draw conclusions based on triangulation and logical interpretation of the 

emerging categories. This mixed method of analysis reflects the pragmatist view of a 

pluralistic approach to problem solving (Mackenzie and Knipe 2006, Moore 2010), rather 

than taking a deterministic approach to find the “truth”. The “truth”, rather, is co-

constructed by the actions of various “relevant social actors”, as well as the researcher that 

is investigating the question. The epistemology of this research would then lie in the 

historical interpretive paradigm. Staying in an interpretive framework necessarily means 

the observations will be biased by the researcher’s understanding of the field, and I duly 

acknowledge this bias.  

To accommodate these empirical methods into my research, a particularly helpful 

methodology is the Grounded Theory approach (GT). GT is a systematic methodology in 

the social sciences originally developed by two sociologists, Barney Glaser and Anselm 

Strauss, involving the discovery of theory through the analysis of data (Glaser and Strauss, 

1967). Grounded theory is concerned less with finding the absolute truth, and focuses on 

what emerges out of a comparative analysis of empirical research. This makes GT a subset 

of the pragmatist approach described earlier. There have been several variations in the way 

this methodology is applied, but one that suits well to this research is the concept of 
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Constructivist Grounded Theory. Calling for a pragmatist and relativist method of 

application, Kathy Charmaz explains: 

In the classical Grounded Theory works, Glaser and Strauss talk about discovering 

theory as emerging from data separate from the scientific observer. Unlike their 

position, I assume that neither data nor theories are discovered. Rather, we are a 

part of the world we study and the data we collect. We construct our grounded 

theories through our past and present involvements and interactions with people, 

perspectives and research practices. (Charmaz, 2006) 

Glaser (2012) expressed his main concern with constructivist GT: that a GT can 

involve many other kinds of data that is not constructivist in nature. Despite his rebuttals, 

constructivist GT is still a valid interpretation in this context since my own understanding 

of the subject at hand is based on my interactions with the relevant actors. To co-construct 

the regional energy planning framework within the case study, the data used would be 

mostly empirical (government records, focus group discussions, secondary scholarship, 

media reports), but the subsequent analysis and interpretation would still be influenced by 

my own worldview and interactions in the field. These interactions become the feedback 

loops within the planning process. Further, the researcher is no longer the outside “expert” 

making abstract observations, but instead becomes endogenous to the process in which 

other stakeholders also have a sense of participation and ownership. 

A pure GT approach would begin without any theory, and let the arguments emerge 

completely from the data. As I have already mentioned, this study does have at least one 

hypothesis, that the local knowledge is not valued by the top-down approaches. Even 

though this conclusion will emerge from the findings later in the study, it does not take 

away the existence of the hypothesis. Because of this, I acknowledge the slight deviation 

from a pure GT methodology. 

Undertaking a case study research brings with it certain limitations. This research 

focuses on the delivery of energy access in one Indian State. However, as I shall explain in 
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the next chapter, India is a diverse country with each state having a different story and their 

own priorities and problems. This immediately brings forth the question of generalizing 

the recommendations from this study. In search of a statistically significant all-

encompassing scientific model, one can sometimes get so far removed from the realities 

and constraints. In contrast, undertaking a rigorous case study such as this makes it possible 

to develop a slow social learning (Flyvbjerg, 2006), and work within existing constraints. 

Therefore, regardless of the specific recommendations from this study, the operating 

assumption is that this detailed case study and its documented methodology would allow 

flexibility in the application of this research in other states and regions as well. This is 

consistent with the pluralistic view within pragmatism, that there is no one right answer, 

and the right answer depends on the context.  

4.2. Research Methods 

Since this is a case study research, I will first briefly describe case and the criteria 

for selection. The qualitative part of this research includes normative review of historical 

context through the case study and secondary literature, and content analysis of empirical 

data from a focus group discussion involving local stakeholders. I will use the categories 

emerging out of this analysis to expand on the idea of a regional energy planning 

framework, and identify the indicators of energy access relevant to this case. I will then 

gather data for these indicators and use spatial analysis to understand the regional trends to 

support the process. Important literature and the research methodology is summarized in 

the research diagram in figure 4.1. 
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Figure 4.1: Research diagram 

4.2.1. Case study 

To assess how the factors at the regional level compares with the larger body of 

literature on energy access, a case study approach is particularly helpful. The details of the 

case are in Chapter 5, but here I provide reasons for case study selection. The focus of this 

research is on Karnataka, one of the Southern Indian States. The reasons for selecting this 

case is threefold. First, a State is responsible for implementing the policies of the Central 

government, as well as formulating its own policies and regulations. So the State becomes 

the lowest unit of analysis from a policy perspective. Second, every State has different 

priorities and different policies, which also translates to different levels of energy access. 

Karnataka presents a case where a State has made significant progress through its 

electrification efforts, though it is some distance away from achieving complete energy 
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access. As I shall establish in Chapter 5, Karnataka started off with a state driven, industry 

centric electrification programs in the pre-colonial era, and proceeded to be a vertically 

integrated state monopoly like most of India after independence. Theoretically, this makes 

Karnataka an ideal case to study the regional specificities in a top-down policy 

environment. 

Third and final reason is a pragmatic one. In Karnataka I have found an able partner 

in SELCO Foundation, a Bangalore based not-for-profit organization who were embarking on 

a similar study and were open to this collaboration. While developing a planning framework 

for a particular context, I believe it is important for the researcher to be endogenous to the 

process. Experienced practitioners and bureaucrats do not like to be told how to do their work. 

Nor will the bureaucrats sometimes have the background to fully comprehend the technical or 

normative reasoning behind the research. In such a case, good research often gets shelved or 

just circulate in the academic circles. In order to ground this study and make its findings 

relevant, a collaboration with appropriate stakeholders would be helpful and pragmatic. 

Collaborations enable the researchers to tap into the local knowledge that is an important aspect 

of complex systems, provide the local stakeholders an ownership in the research, and create 

feedback loops that enhance the planning process. Collaborations also open up access to 

sources of data that would otherwise be hard to access otherwise, especially in developing 

countries. It is with these reasons that a collaboration was initiated with SELCO Foundation in 

the summer of 2014.  

SELCO Foundation (together with its sister company SELCO India) has been 

exploring innovative solutions to enable energy access in remote areas of Karnataka long 

before there was talk about a national solar policy. More recent efforts have spread to other 

states like Bihar, Tamil Nadu and Maharashtra. They have published a number of documents 

and policy recommendations concerning the solar mission as well as the rural electrification 
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policies. They have also begun developing alternative metrics of energy access, and the 

quantitative part of this research builds on their initial assessment. The scope and nature of this 

study evolved through the many interactions with SELCO, and in many ways they are co-

authors of this study1. Their interest in this study is to reflect on how institutions like theirs can 

take a leadership role in regional energy planning processes, which is what makes this study 

relevant and pragmatic. 

4.2.2. Literature Review 

In chapters 2 and 3 I reviewed the primary sources of literature concerning the 

broader concepts of energy access within which this study is situated, as well as the 

theoretical foundations advocating for regional energy planning. There is considerable 

recent scholarship on energy access in India. In addition to academic literature, there is 

also a good amount of government documents, reports and roadmaps that shed light on the 

success of recent policies and the challenges being faced. I will draw from these secondary 

sources to substantiate the shortcomings of top-down processes and further elaborate the 

need for a regional process. 

4.2.3. Focus Group Discussion (FGD) 

Advocating a bottom-up approach to energy planning is meaningless without the 

participation of stakeholders involved in that process. Individual stakeholder interviews 

were planned in the initial stages of the study, but were not pursued. While interviews 

would have provided important information, it would mostly end up being a one-to-one 

conversation between the researcher and the stakeholders. From a systemic perspective, it 

is more effective for stakeholders to have a horizontal discussion on the research questions 

                                                 
1 By co-authors, I mean I have had regular discussions with SELCO on how to keep this study grounded 

and relevant. They were also helpful in putting together the stakeholder focus group and getting me access 

to certain data, which would otherwise be had for me to access as an outsider. Otherwise, all of the data 

collection, writing, analysis and interpretation are my own. 
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as it relates to their practice. Knowledge in this case is not simply discovered through data, 

but rather co-constructed by the relevant social actors. For this reason, a focus group 

discussion was planned in order to gather empirical data. From the earlier chapters we 

recall that there are many heterogeneous actors that are a part of complex technological 

systems, and they broadly fall into three categories – energy supply chain, enabling 

environment and supporting services. The stakeholders that participated in this study too 

were broadly within these categories. The stakeholders and their functions are listed in 

Table 4.1.  

It has to be noted that this is not an exhaustive list of stakeholders contributing to 

this system. Few other important stakeholders could not be included in this discussion 

because of time and logistical difficulties. For example, financial institutions (rural banks, 

micro lenders) play a vital role in facilitating energy access by providing custom financing 

options. More importantly, the rural households themselves that have the most at stake in 

this process could not be brought into this discussion. However, SELCO and Simpa 

Networks (refer to Table 4.1) are both entrepreneurs that have experience working with 

individual rural customers on the ground, and also routinely interface with financial 

institutions. The intension in this FGD was to indirectly capture the views of missing 

stakeholders through these practitioners. That being said, the planning process should 

identify and involve a broader range of stakeholders going forward. 

The FGD was hosted in January 2015 at SELCO headquarters in Bangalore, 

moderated by myself (online) and a policy analyst at SELCO. The format of the discussion 

was as follows. I gave a brief 10 minute presentation explaining the context of my thesis, 

and the related themes for the discussion. Following that, there were a set of questions each 

directed to a set of stakeholders who have expertise in that particular area. Following each 

question a brief time was given for discussion when the other stakeholders could add to 
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those points. The direct response time was 10 minutes, and the discussion time was up to 

10 minutes per question.  

Table 4.1: Focus group discussion participants and their functions 

 

Category Stakeholder Function 

Enabling 

Environment 

Karnataka Electricity Regulatory 

Commission (KERC) 

Regulate all aspects of electricity in State to 

ensure reliable least-cost supply2 

Energy Department (ED), 

Government of Karnataka 

Expand generation capacity, Implement Central 

schemes and develop state policies to provide 

24 hours supply3 

Karnataka Renewable Energy 

Development Limited (KREDL) 

Promote renewable energy and energy 

conservation in the State4 

Supporting 

Services 

Mahatma Gandhi Institute of Rural 

Energy and Development (MGIRED) 

Awareness creation, training, research and 

consultancy related to rural energy and climate 

change mitigation5 

Center for Study of Science, 

Technology and Policy (CSTEP) 

Researching technology-enabled policy options 

for equitable growth6 

The Energy and Resources Institute 

(TERI) 

Research, documentation, information 

dissemination, technical assistance, local and 

national strategy formulation 

SELCO Foundation 

Identifying needs, developing innovations, 

knowledge sharing, capacity building, policy 

intervention7 

Energy 

Supply 

Chain 

SELCO India 

Provide sustainable energy solutions and 

services to under-served households and 

businesses8 

Simpa Networks 

Make modern energy simple, affordable, and 

accessible for everyone through product and 

business model innovation9 

Initially, the questions were merely expanded versions of the three research 

questions presented earlier, they were too broad in scope and would’ve been difficulty to 

facilitate a healthy conversation around. After several rounds of consultation with SELCO, 

                                                 
2 https://www.karnataka.gov.in/kerc 
3 http://gokenergy.gov.in/ 
4 http://kredlinfo.in/ 
5 http://www.mgired.kar.nic.in/ 
6 http://www.cstep.in/ 
7 http://www.selcofoundation.org/ 
8 http://www.selco-india.com/ 
9 http://simpanetworks.com/ 
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the discussion questions not only became more specific, but also directly related to current 

issues in the stakeholders’ practice areas. The intention of the discussion questions, then, 

was not only to gather empirical data for analysis, but also for the discussion itself to be a 

step in the regional energy planning process advocated for at the end of this study. The 

expanded questions are as follows: 

 From field experience, what aspects of the electricity supply are rural households most 

concerned about? In your own social impact assessments, how do you define the 

success of your projects? (SELCO, SIMPA) 

 How is the “phasing” of a policy implementation typically determined? What type of 

data can help government agencies strategize the implementation of policies in a more 

timely and effective manner? (KREDL, KERC, C-STEP) 

 What factors are crucial for selecting a particular village/community to start an 

electrification project, and under what circumstances are these projects highly likely to 

fail? (SELCO, SIMPA) 

 What are the challenges faced by supporting institutions (like training, promotion, 

financing) towards helping the implementation of Rural Electrification/Distributed 

Generation policies? Where are there more opportunities for collaboration? (MGIRED, 

TERI, KREDL) 

 In this context, what are the ways in which policy research institutions can work with 

government agencies to use such information to make the delivery of energy access 

more effective? (ED, C-STEP) 

The first two questions aim at measuring access, and the next four examine policy 

implementation strategies. Through these questions I hoped to identify the existing 

challenges, the relevant indicators to measure energy access and the categories constituting 

the regional energy planning framework. The discussion was audio recorded and 

transcribed for a detailed content analysis. The findings are presented in Chapter 6. 

4.2.4. Content Analysis 

Both literature review and FGD contain normative arguments concerning the 

questions of this study. This information was organized using a qualitative data analysis 
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tool, ATLAS.ti. After transcribing the FGD, the text was coded to highlight the most 

relevant pieces of information. Coding the FGD helped organize the different categories of 

challenges to energy access delivery and the categories of actions perceived to be essential 

for regional energy planning. These two meta categories are essentially from my research 

questions. The micro-categories of the codes emerged from the data itself, consistent with 

the Constructivist Grounded Theory approach. The coding was done in two rounds. In the 

first round, all the quotes that were relevant to answering the research questions were 

highlighted. In the second round, these quotes were recoded under synthetic micro-

categories presented in chapter 6. The titles of each category emerged from the issue 

discussed under each code, but they relate to the issues discussed by other authors as well. 

In addition, the indicators of energy access as perceived to be important to this case were 

also identified through this qualitative analysis. 

4.2.5. Spatial Analysis 

Understanding the regional differences, challenges and opportunities is essential 

for any kind of regional planning process. Lack of data is cited as a common reason for the 

lack of detailed quantitative studies relating to energy access, especially at a regional level. 

However, there is still some data available that can help decision-makers better understand 

the geographic variation of different measures of energy access. Even the Census of India 

contains data at least at the sub-district and village levels. However, this data exists in the 

form of tables and not as geographic data suitable for spatial analysis. Such information 

often goes unnoticed in lengthy tables. To make this information more accessible to the 

stakeholders involved, the data for the energy access indicators identified by the 

stakeholders was manually compiled into a format that is suitable for spatial analysis and 

visualization. Data was mostly compiled from government documents, the Census and 

some official data obtained through permission. When exact data was not available, a close 
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proxy was used with the intension of getting the conversation started. The indicators 

identified and the spatial analysis are discussed in Chapter 7. 

Some of the challenges to the above research methods have been identified in the 

respective sections. To summarize, first, while the specific recommendations from this 

study are most relevant to the case that is being studied, the method of analysis is 

generalizable to other cases. It is left for other researchers to apply this method in other 

cases and determine if there would be any overarching recommendations. Second, much 

of the data needed for the later stages of this analysis might not be available in spatial 

format. While in some cases it is possible to transform tabular data for spatial analysis, this 

is a larger issue that will come up for other researchers in this area as well. The final concern 

is the inclusion of the rural households in the study. Due to limitations of time and 

resources, households, or representative organizations could not be involved in the 

stakeholder discussions. An assumption was made that their knowledge, if not their 

interests, would be captured through the entrepreneurs who work directly with them. In 

order to really focus on local knowledge, future research would have to take this 

methodology a step further and involve more local actors.  

Having identified the areas for future research, I move on to describe the context 

and status of energy access in India, and specifically, the southern state of Karnataka.  
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Chapter 5: Case Study: State of Karnataka, India 

In the Indian power sector, energy access is often talked about in terms of rural 

electrification, or sometimes as just electrification. The process of electrification, while 

highly technical, is never socially neutral. In every instance, social and political contexts 

shape the way that electricity becomes embedded in a given place. For example, 

elaborating on Technological Momentum in his book Networks of Power, historian 

Thomas Hughes (1983) gives a landmark history of electrification in the western world 

with detailed accounts of Berlin, Chicago and London. Hughes emphasizes the point that 

in all three cases, there was a clear relationship between technology and politics, be it 

coordination or domination of one over the other. To analyze and plan for energy access in 

India, it is then important to first understand the context in which electrification evolved in 

India. I therefore start with this context, and then talk about the policies in place to facilitate 

energy access at a national level as well as specifically in Karnataka.  

5.1. History and Context 

The power sector in India is mostly a state owned enterprise, with a few examples 

of privatization. Major development in electrification is bracketed between two important 

pieces of legislation: the Electricity (Supply) Act, 1948 and the Electricity Act, 2003. In 

the early days following the Electricity (Supply) Act, 1948, the state-owned electricity 

boards had a monopoly over transmission, distribution and supply of electricity, except for 

the then existing licensees. No suppliers could sell directly to any consumer and were 

compelled to sell only to the State Electricity Board (SEB), except again in the case of pre-

existing distribution licenses. The Electricity Act of 2003 proposed fundamental changes 

to distribution through “open access” to all generators to the power lines that transmit and 

distribute electricity, freeing generation and ending state monopoly over distribution by 
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allowing third party sales. However, many of the expected changes have either not come 

about at all or are happening very slowly (Rao 2011). 

 

Figure 5.1: State-wise variation of rural electrification rates in India 

Source: Census of India 2011, Author. 
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Private entry into the sector as well as privatization of government owned 

enterprises has been both slow and varied across different states. The electrification itself 

also varies significantly between the states. As of 2011, 67.25 percent of the total 

population had access to electricity. Out of around 246.7 million households in India, 68 

percent are rural households. When one looks at the percentage of that rural population 

having electricity access, that number goes down to 55.3 percent. The same number for 

urban households only is 92.6 percent, which brings out the apparent urban-rural divide in 

electricity access. Further, the percentage of rural households electrified itself varies 

significantly across the states, ranging from a mere 10.4 percent in Bihar to over 90 percent 

in states like Punjab, Tamil Nadu and Andhra Pradesh (figure 5.1). These disparities 

indicate the social inequity of electricity access in the country, an important indicator that 

has so far not attracted the state interests. Such disparities exist not only between states, 

but also between different districts and sub-districts within states. I will return to this aspect 

later in chapter 7. 

India has been undergoing a neo-liberal economic reorientation since the 1990s, 

and the states have responded differently to this. “In areas of the country that were 

successfully electrified, the gains were due to neither nationalist idealism nor only 

technocratic plans” (Kale 2014a, p4). In her recent book Electrifying India: Regional 

Political Economies of Development (2014a), political scientist Sunila Kale provides a 

much needed exploration of the reasons behind India’s limited success in the electrification 

project, despite it being central to the conceptualization of Indian modernity by early 

nationalists and planners. Through a comparative historical case study approach, Kale 

(2014a) found that rural electrification occurred either when rural constituencies became 

politically influential in state governments or when farmers mobilized a larger share of 

development resources. The initial conduit for electricity into rural India was for its 
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productive impact in agro-industries and for irrigation, household access only followed. 

She notes: 

“The more lower classes and suppressed castes were politically mobilized and 

represented, the greater the likelihood that a state pursued redistributive policies. 

This is also the case with electrification. Where rural actors either acted on the state 

from the inside through rural political coalitions or from the outside through social 

movements, the state expanded rural electrification programs and lowered the cost 

of electricity for rural consumers. The absence of such pressures helps to account 

for the large swath of Indian countryside that remains unconnected to the grid.” 

(Kale 2014a, p14) 

Thus, Kale underscores the political and social context that shaped the spread of 

rural electrification in India, just as Hughes did in his study of the western cities. The 

expansion of the national electric grid, picking which customers should be served, which 

sectors should be subsidized and so forth were all decisions that rested with the state, and 

it becomes apparent how rural electrification and energy access delivery more broadly has 

historically been a top-down process in India. Before getting into the policies and 

regulation that form the substance of this section, the nest section introduces in more detail 

the state of Karnataka.  

5.2. Karnataka: An Overview 

Karnataka is the 8th most populous state in India, with a population of about 61 

million people out of which 60 percent is rural. The state has 30 districts which are further 

divided into a total of 220 sub-districts, or taluks. Out of these, 43 sub-districts were only 

recently added. The number of sub-districts in the 2011 census was 177, and the data for 

these 177 sub-districts is used in subsequent analyses (see figure 5.2). Karnataka has been 

able to achieve considerably higher levels of electrification, with 86.7 percent of rural 

households electrified as of 2011. Close to a million rural households were still lacking 

electricity access. Further, there are variations in the spatial distribution of these 
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households across the sub-districts, and this variation is analyzed in Chapter 7. The urban-

rural gap exists in Karnataka as well, but it is much less pronounced than some of the other 

states. 

 

Figure 5.2: Karnataka – Location and ESCOM boundaries 

Source: Author. 
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In the pre-colonial era (before 1947), parts of India remained as princely states and 

were not under the administrative control of the British raj. This included the princely state 

of Mysore in the present Karnataka. Kale (2014b) explored the story of electrification in 

this pre-colonial era Mysore and found that electrification was mainly undertaken for 

industrial purposes, and household access remained low. The nationalization and vertical 

integration of all private and public companies associated with electrification through the 

Electricity (Supply) Act of 1948 was meant to address this kind of inequality across the 

country. 

The transmission and distribution system in the State was under the control of the 

Government of Karnataka till the year 1957. In the year 1957, Karnataka Electricity Board 

(KEB) was formed and the private distribution companies were amalgamated with KEB. 

Till the year 1986, KEB was a revenue surplus organization. However, in the subsequent 

years, like other State Electricity Boards in the country, KEB also started incurring losses, 

mainly due to the increase in agricultural consumption and due to the implementation of 

the socio economic policies of the Government, the performance of the power sector was 

affected. KEB could no longer make up enough revenue from the subsidized sectors it was 

serving. In the year 1999, in tune with reforms initiated by the Government of India, 

Karnataka embarked on a major reform of the power sector.  

As a first step, KEB was dissolved and in its place, the Karnataka Power 

Transmission Corporation Limited (KPTCL) was incorporated. This is an entirely state 

owned entity with a corporate management style. This was followed by the constitution of 

Karnataka Electricity Regulatory Commission (KERC) in November 1999. In the next 

phase of the reform process, the transmission and distribution business managed by 

KPTCL were unbundled in June 2002. Five state distribution companies (Electricity 
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Supply Companies, or ESCOMs) were formed to distribute power in Karnataka, all of them 

regulated by KERC (Figure 5.2). 

 

5.3. Policies and Regulation 

As summarized in the historical context in the previous sections, at least in the 

beginning stages, rural electrification process for the most part was a political tool to usher 

in productivity in agriculture and other economic development. The evolution of rural 

electrification in India happened broadly in five stages (REC 2010). In 1951, planned 

electrification of villages was taken up with the main objective of providing electricity as 

a social amenity. In the mid-1960s, the focus was on the role of electricity as development 

input with a primary objective of energizing agricultural pump sets. The next two decades 

saw the largest push towards electrifying villages, when rural electrification was beginning 

to be seen as a tool for correcting regional inequalities. In the nineties when the rest of 

Indian economy was undergoing liberalization, deteriorating financial conditions of the 

State Electricity Boards halted this progress and the focus shifted to improving existing 

system efficiencies. The reforms and policies in the 21st century started to shift the focus 

from village electrification to household electrification, emphasizing the importance of 

electricity as a livelihood enabler. 

In 2004, the definition of an electrified village was changed (among other things) 

to at least 10% of the total number of households in the village being electrified, which 

meant even though a village was considered electrified, there might  be a significant 

number of households lacking last-mile connectivity. The National Electricity Policy, 2005 

and National Rural Electrification Policy, 2006 were both notified by the Ministry of Power 

in compliance with Sections 3, 4 and 5 of the Electricity Act 2003. The former envisioned 
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electricity access to all households in five years and demand to be fully met by 2012, 

whereas the latter had a goal of providing electricity to all households by 2009. We have 

already seen how short India fell from those targets, with almost 33 percent of all 

households (and 45 percent of all rural households) not having electricity access in 2011. 

Towards bringing these and the previous policies to fruition, a number of schemes were 

pursued by the Central government, as summarized in Figure 5.3. Balachandra (2011b) 

also provides a similar summary with a brief description of each program. 

The snapshot of schemes summarized in figure 5.3 indicate the variations in the 

target populations they intended to serve, the financing mechanism, and in some cases, the 

specific technology chosen to advance the schemes. In addition to these national 

undertakings, Karnataka has also recently instituted some policies to further energy access. 

Important initiatives include the Niranthara Jyothi Scheme, 2009 (separation of 

agricultural and non-agricultural uses to facilitate 24 hour household supply) and the 

Karnataka Solar Policy, 2014 (specifically, implementation guidelines for distributed 

generation by land owning farmers). Also under this policy, the government launched the 

Surya Raitha Scheme in 2014 to provide additional support for grid connected distributed 

solar generation for irrigation. Supporting Kale’s observation, with respect to energy 

access, the role of the government in Karnataka has revolved around finding ways to reduce 

the burden from agricultural tariff subsidies. In chapter 6 on findings, I will explore some 

of the reasons why these schemes have not been able to achieve the policy targets. Before 

that, there is another important role of the state in the power sector, namely, regulation. 
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Figure 5.3: Rural electrification programs in India 

Source: Compiled by author 

• Targetted states with village electrification lower than national average

• 100% loans for last mile connectivity

• Discontinued in 2004-05 because of lack of response from States 

1974

Minimum Needs Program (MNP)

• Single point connection to Below Poverty Line (BPL) households

• 100% grant 

• Merged with AREP in 2004 and then with RGGVY

1988

Kutir Jyoti Program

• Funding provided for minimum services in rural areas

• 90% loan and 10% grant principle 

• Discontinued from 2005

2000

Pradhan Mantri Gramodaya Yojana
(PMGY)

• RVE - to provide lighting to remote villages using stand-alone, solar 
photovoltaics (PV) and other nonconventional energy sources.

• Interest subsidy of 4%

• Applicable on loans given through state financing institutions

2002

Accelerated Rural Electrification 
Programme (AREP), Remote Village 

Electrification (RVEP)

• 40% capital subsidy and 60% loan

• AREP and Kutir Jyoti schemes merged with the RGGVY programme

2004

Accelerated Electrification 

• Aims to electrigy all villages, habitations and rural households,and free 
electricity connection to BPL families

• 90% grant and 10% loan

• Decentralized Distributed Generation (DDG) where grid is not feasible

2005

Rajiv  Gandhi  Grameen Vidyutikaran
Yojana (RGGVY)

• Access to electricity for all households and demand for power to be 
fully met by 2012

• Minimum lifeline consumption of 1 kWh/household/day by 2012

2005

National Electricity Policy (NEP)

• Makes specific recommendations for effective implementation of the 
rural electrification programme

2006

Rural Electrification Policy

• Targets off grid installation of 2 GW by 2022

• Upfront capital subsidy of `90 per Wp and a soft loan of 5% for 50% 
of the capital cost

• The customer must pay 20% of the cost towards a down payment.

2010

Jawahawlal Nehru National Solar 
Mission (JNNSM)

• Separation of agriculture and non-agriculture supply

• Augmentation of distribution infrastructure in rural areas

• Subsume activities under RGGVY

2014

Deendayal Upadhyaya Gram Jyoti 
Yojana (DDUGJY)
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Legislation and policies issued by the government have to be translated into action. 

Around the time of reforms in the 90s, independent regulatory commissions were 

constituted to ensure fair competition and to facilitate private investment in a largely state-

dominated sector. In the power sector, quasi-judicial entities Central Electricity Regulatory 

Commission (CERC) and the various State Electricity Regulatory Commissions (SERCs) 

were put in place in 1998. The Electricity Act, 2003 expects the Central government to 

issue national policies that are binding on regulators, and Central and State governments 

have powers to issue directives to the ERCs at their desire on any issue. These regulatory 

bodies were not formed in response to a need from local policies, but were rather imposed 

from the outside. S.L. Rao, former and first chairman of CERC recounts this important 

context, and its subsequent consequence: 

“The CERC and SERCs were established with no local support groups lobbying for 

their creation. They did not arise out of academic research and discussion. Neither 

the electricity sector, largely Central or State government-owned with a few private 

licensees, nor consumer groups asked for the creation of independent regulatory 

commissions. Their creation was in response to the carrots from two external 

agencies, the World Bank and the Power Finance Corporation Ltd. (of India). The 

subsequent rocky relationships between many state governments and SERCs can 

be tracked back to this imposition of the idea of ERCs from outside.” (Rao 2011, 

p40) 

At this point, it is important to address why this discussion is relevant to energy 

access. The historical and political context of policies and regulation in India begins to 

illustrate why electrification has been predominantly a top-down process, with little 

inherent institutional capacity to recognize regional variations and local knowledge. 

Contrary to the notion of energy access delivery as a complex interdependent process, the 

state has a habit of picking the beneficiaries and technologies without much participation 

from other agencies in the decision making process. There is less incentive for creative 

problem solvers and entrepreneurs that have evolved customized models to deliver energy 
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access to rural households. In the next chapter, I will report some findings on the 

consequences and challenges of this approach. Drawing on insights from the stakeholder 

focus group discussion, I will further substantiate the initial hypothesis that the use of local 

knowledge is not yet an institutional practice in the power sector. Building on the overview 

of energy access and the Indian context, I will try to respond to, if not completely resolve, 

the three research questions presented in this study: 

1. What are the some of the reasons why local knowledge is not valued in the 

current decision-making process for rural electrification in India? 

2. How can a regional energy planning process make the delivery of energy access 

more effective? What would be the key elements of that framework? 

3. Specifically in Karnataka, what regional data and indicators of energy access 

can help the state policy makers formulate better strategies? 
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Chapter 6: Findings 

The overview of energy access in chapter 2 was framed by two main categories – 

measurement and delivery. Narrowing the focus down to this case study, the same two 

categories are helpful in understanding the challenges to energy access delivery. In 

practice, however, measurement and delivery are intertwined and dependent on each other. 

For example, structuring an effective delivery mechanism for a project is dependent on 

clearly identifying and quantifying the goals of the project. Even during the focus group 

discussion (FGD), there was no clear distinction between the two categories. The 

subsequent qualitative analysis was useful in identifying the micro categories that together 

address the two macro categories. I use these resulting micro categories below to discuss 

insights from the FGD and any supporting or conflicting arguments from secondary 

literature. Using the findings from this chapter to support the hypothesis, I will make a case 

for a regional energy planning framework that integrates the categories of measurement 

and delivery. I will further develop this framework in chapter 7.  

6.1. Challenges to energy access delivery 

There is now a growing body of literature documenting experiments and 

experiences in rural electrification around the world, including in India. Some of these 

literature are technology-centric, while others are policy-centric. For example, Chaurey 

and Kandpal (2010) provide an extensive synthesis of literature on PV based decentralized 

rural electrification, covering (1) the techno-economic aspects of PV, and (2) local, national 

and global experiences from rural electrification and technology demonstration programs. 

The review identifies trends in the PV market, but stops short of providing 

recommendations for the Indian context.  



 41 

In the annual India Infrastructure Report produced by Infrastructure Development 

Finance Company (IDFC), Iyer et al. (2010) review the specific challenges to 

Decentralized Distributed Generation (DDG) programs. Balachandra (2011a) identifies the 

broader issues related to delivery of modern energy access and proposes an integrated 

implementation framework that I will return to in section 6.2. In a more recent World Bank 

study requested by the Planning Commission of India, Banerjee et al. (2015) review some 

of the long term challenges to energy access delivery. These challenges are summarized in 

Table 6.1. Ineffective institutional frameworks, poor financial planning and lack of 

community focus stand out as common issues. Using these points as a backdrop, I move 

on to discuss the challenges specific to this case study, arising partly from the Focus Group 

Discussion (FGD).  Wherever appropriate, I lay emphasis on the importance of local 

knowledge and regional data in the process of energy access delivery. 

Table 6.1: Examples of issues associated with rural electrification in India 
 

Authors Problems Identified 

Iyer et al. 2010 

Lack of research and development in technology 

Limited inter- and intra-agency coordination 

Lack of awareness and confidence in RETs in rural India 

Risks associated with developing a marketing enterprise in RETs 

Poor understanding of willingness to pay 

Financial viability of projects 

Limited site specific options 

Lack of local capacity for operation and maintenance 

Lack of participation from local institutions and communities 

Lack of performance monitoring 

Balachandra 

2011a 

Lack of effective policies and programs 

Lack of institutional framework 

Ineffective governance and delivery mechanisms 

Misdirected focus and targets 

Lack of private benefits 

Banerjee et al. 

2015 

Planning Gaps, Subsidy Inequity, and Lack of Community Focus 

Service Delivery Choices and Management Constraints 

Inadequate Load Planning and Service Reliability 

Insufficient Revenue and Commercial Viability of Utility 

DDG – Decentralized Distributed Generation, RET – Renewable Energy Technologies  
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6.1.1. Changing demographics and demand patterns 

Owing to supply side shortages, Karnataka still has a 13 percent peak electricity 

deficit (GGGI 2014, p17). In many instances, though villages are considered electrified 

because of the presence of the grid, there is no electricity flowing through it, or it is 

woefully inadequate (Nathan, 2014). On top of that, several authors have questioned the 

government’s estimation of demand itself. In particular, Srivastava et al. (2012) review the 

various energy poverty benchmarking methods around the world, and argue that a top-

down definition of minimum energy is quite different from the bottom-up revealed demand 

for energy.  

The focus of most rural electrification programs is on meeting lighting and other 

minimum basic needs, whereas the actual demand is higher due to raising aspirations and 

the energy needs for earning livelihoods. Newer ways of measuring energy access in fact 

are cognizant of these demands and are taking a tiered approach to measurement (WB/IEA 

2012, Practical Action 2014). Participants in the FGD also pointed out the challenges of 

changing demographics, especially in the context of urban migration. Migration not only 

results in increasing demand, but the shortage of rural agricultural workers also mean 

increasing mechanization of agriculture and other rural industries, which further expand 

the electricity demands. Such trends are location specific, something that state and nation 

wide programs are bound to miss. 

6.1.2. Data, and data management 

Lack of sound data is often cited as a reason for the difficulty in formulating 

effective policies. On the regulation side, setting the tariffs in the state also determine how 

much subsidy the government needs to shell out. However, neither CERC nor SERCs have 

developed a strong base of information or a methodology. As a result, while targets have 

been set for T&D losses reduction, they have never been met in any state. Many SERCs 
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have nevertheless continued with setting targets on the same shifting sands of poor 

information (Rao 2011, p56). On a positive note, some states like Madhya Pradesh, 

Rajasthan and West Bengal have taken up serious efforts by involving communities and 

local leaders using walk-through surveys to ground-truth the electrification needs 

(Banerjee et al. 2015). The chairman of KERC acknowledged in the FGD that while there 

certainly a need for collecting the appropriate data, the issue is not that there is no 

mechanism to collect information. The decentralized official machinery is more than 

capable of collecting data, but the difficulty is in launching a serious, large scale data 

collection drive and in sustaining it. To quote: 

“Today we have decentralized governance systems. We have around 5000 

panchayats in Karnataka. And each of this panchayat has a graduate official called 

the panchayat development officer, who can be the responsible person. We need to 

make use of the network of panchayats and send them one questionnaire. Say how 

many houses do you have? How many houses have single phase electricity? Or how 

many have electricity connection? Do you have any schools in the village? Do they 

have single phase or three phase electricity?  Hospitals? All this data any panchayat 

development officer should be able to fill in a matter of – say each panchayat would 

have 10 or 12 villages – then maybe in one week or two weeks they can fill it out. 

A separate form if necessary for each village, and send it to district or sub district 

level without any difficulty.” (Source: FGD, Author) 

Even apart from this, there is already a growing repository of other forms of data. 

For example, resource potential maps for solar (NREL, 2013), wind (Ramachandra and 

Shruthi 2005) and biomass (Ramachandra 2007, Ravindranath and Balachandra 2009) are 

already available. Some districts in Karnataka have developed a geospatial database of the 

rural assets within the district.10 The census of India contains useful household information 

aggregated at sub district level that can be very helpful in understanding the regional 

disparities. Now there is also SCADA (supervisory control and data acquisition) data that 

                                                 
10 A good example is Bidar district in northern Karnataka, which developed its rural assets map in 2013 

with the help of a private contractor. More information is available in the local language on their website: 

http://www.bidarruralassets.in/ 
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monitors interruptions at feeder11 level, if not at a household level. This data is usually 

compiled by the electricity transmission or distribution companies. In states where this 

facility is unavailable, it is also possible to record the data manually by logging a random 

sample of feeders. 

More importantly, entrepreneurs who work closely with rural households accrue a 

wealth of local knowledge over time. An example of this expressed in the FGD was their 

understanding of the household budgets, what percentage of income households spend on 

energy needs and how to customize payments to lessen the up-front burden. Therefore, I 

believe the issue does not lie so much with the shortage of data, but a lack of understanding 

of what data is important to formulate policies relevant to the context, and a lack of 

initiative from the government to coordinate this effort. Further, there is no one set of 

“right” data that is applicable for the entire country, what data is important is entirely 

dependent on the context, as demonstrated by Bowker and Star (1994) through their 

examination of the WHO’s International Classification of Diseases. As I shall discuss later, 

there is an opportunity here for policy research organizations like SELCO to lead this 

context dependent planning effort. 

6.1.3. Unclear implementation strategies 

Lack of effective implementation strategies has also been pointed out to be an 

important hindrance for achieving energy access goals. A common practice for 

implementing policies in India is through the testing of pilot projects and demonstrations, 

which inform the technical and economic feasibility of implementing the actual policy. The 

actual policy implementation is usually done in “phases”, in no particular social or 

                                                 
11 A feeder is a medium-voltage power line transferring power from a distribution substation to the 

distribution transformers. It is also possible to monitor the data at a transformer level, or even further 

downstream at a household level. These advanced smart-grid technologies are still some time away from 

being a part of rural electricity grid infrastructure. 
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geographic priority. Lacking a clear implementation strategy, officials are often unsure 

how the targets that are set will actually be achieved in reality. Further, recent research 

shows that sometimes, standardized implementation procedures (i.e. top-down policies) 

often come into conflict with how things are actually implemented on the ground (Moore 

et al. 2015). 

In this case for example, the Ministry of New and Renewable Energy (MNRE) has 

come up with a new policy to disseminate subsidized solar water pumps for irrigation. Here 

is what an FGD participant had to say about that: 

“MNRE has sanctioned 5225 pump sets to be commissioned in the first phase. Only 

thing is, how we will become successful in that we don’t know, because MNRE 

gives only 30 percent subsidy. Whether the farmers are ready to invest even one or 

two lakh rupees [about $1500-$3000], we don’t know. That has to be seen. When 

a farmer is getting free supply without any other expenses, whether he is ready to 

invest some money for that, we have to see.” (Source: FGD, Author) 

This uncertainty in the potential success of various programs is often 

acknowledged, but rarely taken up for further investigation. To give another example, 

Karnataka is to reduce the up-front subsidy and instead promise power buy-back through 

the Feed in tariffs (FITs) scheme. This is intended to reduce the consumption of electricity 

as well as water, since the buy-back option might incentivize the farmers to develop more 

efficient practices and sell the conserved power back to the grid (Durga et al. 2014). Again, 

there is no certainty in how this will pan out on the ground. 

There have been instances where there are no responses from any bidders for certain 

projects. There is also a lack of coordination with rural livelihood development policies 

from other departments. The Planning Commission’s evaluation of the flagship rural 

electrification program (RGGVY) points out the poor convergence of rural electrification 

policies with other programs, despite conducting district planning exercises (PEO 2014). 

It is important to note that infrastructure projects in the power sector can take many years 
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to be sanctioned, commissioned, implemented, and finally connected to the power supply. 

The opportunity costs of missing electrification deadlines by 5 – 10 years can be very high, 

although there has been no attempt to quantify that.  

On the other hand, entrepreneurs rely on a set of village entrepreneurs (or 

“technology champions”), network of local salesmen, public education, and other 

strategies in order to service and grow their customer base. Referring back to Antonelli 

(2009) and Odum and Odum (2001), local interactions such as this create self-reinforcing 

feedback loops that stabilize and enhance the performance of the system. Therefore, a 

bottom-up, collaborative planning to identify priority areas for implementation of various 

policies might help to achieve a higher socially optimal progress in delivering energy 

access. 

6.1.4. Monitoring and maintenance 

Lack of proper maintenance of installed systems is a problem for communities, 

entrepreneurs and bidders for government projects. The projects are usually commissioned 

under a Build-Operate-Maintain-Transfer (BOTM) model. The bidders are just not 

interested in taking up the maintenance aspect of this deal, and therefore have little 

incentive to build well. Since the technologies are available at large subsidies, the 

communities expect the maintenance also to be entirely free or highly subsidized, which is 

just not viable and the project ends up defunct. Though there have been efforts to build 

local capacity through training, an official with MGIRED (refer to Table 4.1) pointed out 

the large gaps in the training: 

“We are giving training to different kinds of people, and what training is given, in 

my personal opinion, it is not up to a level where those people can take care of poor 

systems. They are coming here, but are finally dependent on others.” (Source: FGD, 

Author) 
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Entrepreneurs understand that maintenance is the main reason for potential failure 

of projects. They understand that when systems are not repaired immediately, word travels 

around the village about the poor state of the systems, and the business in that area takes a 

hit. They have developed many ways to tackle this issue, including constant 

communication with the households, sending text messages about regular maintenance 

requirements and smart sensing of any equipment tampering and power theft. It is strange 

but true that while urban households are considered as customers, rural households are 

expected to be energy producers, managers, scientists and engineers (Balachandra 2013). 

There has to be better coordination to address this. 

6.1.5. Subsidies, and Willingness to pay 

No discussion regarding energy access is complete without mentioning subsidies, 

and the FGD was no exception. The justification for providing subsidized technologies and 

electricity stems from the common understanding the rural poor are not willing to and/or 

are not able to pay for the services, and that the up-front cost for distributed generation 

technologies are very high. Free connections and electricity is provided to farmers and 

households that are Below Poverty Line (BPL). In the agricultural sector, this benefits the 

large farmers that anyway have higher sources of income and therefore have the ability to 

pay for electricity. Whereas on the household side the focus on BPL households has meant 

that un-electrified households that are Above Poverty Line (APL) have been ignored. As a 

result, progress in electrification has been slow and there have even been conflicts. A closer 

look at the subsidy conversation deserves an entire chapter by itself, which is outside the 

scope of this study. But in general, due to these unnecessary subsidies, the utilities 

responsible for operating the network do not receive enough revenue to provide reliable 

service. In turn, unreliable supply discourages potential household customers from 

adopting electricity, further eroding the customer base and revenue flow. (Banerjee et al. 
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2015). This was reported much earlier in 2001 in the Ahluwalia Committee Report by the 

Planning Commission (GOI 2001) 

This link between reliability of service and willingness to pay for services is now 

coming to the forefront, and was discussed in the FGD as well. When the households are 

already paying for cable television, mobile phones, diesel and other services, why is it that 

electricity is considered to be a right that the government has to deliver for free or for 

cheap? The FGD participants insisted that there is no forum to even discuss this issue, and 

the nature of subsidies is only hurting the progress in providing energy access. While 

acknowledging that there will definitely be a certain section of the rural households that 

will need financial assistance, the participants were of the opinion that people are actually 

willing to pay for reliable and predictable electricity. Entrepreneurs often find innovative 

ways to deliver reliable and affordable electricity, and again, these innovations stem from 

their understanding of what the households value. As one of the entrepreneurs in the FGD 

explained: 

“..grid reliability is a huge concern, I think price is also a huge concern as well. 

When it is compared to the regular electricity supply, how does it feature in a 

household budget as compared to other sources of electricity and spending on other 

household necessities like water supply, education costs, etc.” (Source: FGD, 

Author) 

This is the kind of local knowledge that the state has no incentive to understand and 

incorporate into their policies. Even in the farming sector, which is always a politically 

sticky conversation, farmers are now ready to bear the cost of the electricity in return for a 

reliable 24 hour power supply. The KERC chairman explained: 

“Recently, some farmers came to KERC after the government introduced NJY 

which separates the agricultural pumping supply from the village general supply, 

and the pumping supply is limited to 6 or 7 hours, these are farmers that are used 

to pumping water from Tungabhadra river for 24 hours and have extensive 

sugarcane or paddy fields, they came and said we are ready to pay for electricity 
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but give us 24 hours supply. This happened because they realized that now the 

feeder is separated and now they can get only 6 or 7 hours and that is not going to 

change, if you do not want to lose your sugarcane or paddy crop, you should be 

ready to pay. So a delegation of farmers led by a couple of MLAs came to our office 

and said please fix a tariff and we are ready to do this. We said we will be very 

happy to fix the tariff, only thing is everything will have to be metered. We do not 

fix tariffs unless they are metered. On that point they had reservations because they 

didn’t want any metering of their supply. So they went back and I think now they 

are having a dialogue with the government on how to overcome this. Because they 

also realize that they have a bargaining power with the government, they can put 

pressure on the government and get what they want, so with that they went back. 

But if it is a question of having electricity or not having electricity, then they will 

be ready to pay.” (Source: FGD, Author) 

The main takeaway from this brief discussion is that the central schemes that entail 

blanket subsidies do not account for regional differences in what the users actually value, 

and might therefore not be able to discover what can be a more sustainable alternative to 

subsidies. That conversation needs to happen at a regional level involving all the 

stakeholders so that electrification policies that are relevant to the local context can be co-

constructed. 

6.1.6. Viability of alternate business models 

There is a default assumption within the state machinery that all villages will be 

electrified by the central grid. This emphasis is not new, since most electrification policies 

have placed the most emphasis on the grid. Distributed generation has usually been 

considered as the last option and only if the grid is not economically viable. Grid extension 

as well as distributed generation projects that are eligible for subsidies are also known to 

routinely run into problems of technical and economic feasibility because of remoteness of 

location, ecologically sensitive zones and other reasons (Nouni et al. 2008, Chaurey et al. 

2004).  Further, policies are often designed for specific types of technologies, so there is 

less flexibility for design and technology selection that otherwise lead to cost optimization.  
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However, in the recent past several entrepreneurs have implemented distributed 

generation models, bringing immediate energy access and livelihood improvement across 

the country. Some examples in Karnataka as well as in other states include SELCO, Simpa 

networks, Husk Power Systems and Mera Gao Power. They have each pioneered their own 

business models relevant to the geographic, socio-economic and technological contexts 

they are working in. However, it is the responsibility of the ESCOMS to identify the un-

electrified villages in order to comply with the various central schemes. There seems to be 

a disconnect between the state’s knowledge of the areas that are in need of energy access, 

and the entrepreneurs’ knowledge of how to deliver energy access in certain conditions. 

This was pointed out in the FGD as well: 

“..In Karnataka, there must be barely 100 locations where grid power has not yet 

reached, let us say, can somebody come up with a model that says this is the cost 

of providing electricity, this is the most feasible alternative to grid power, this is 

the cost of maintaining it. If some model like that is available, government can say 

let the ESCOM pay for it. Rest of the consumers of ESCOMs will pick up that extra 

cost. So we need that kind of business models. In fact, I am happy to say that we 

are shortly issuing some regulations for constituting an energy conservation fund. 

This fund, which may be the size of 40-50 crore rupees [about $8m], can be used 

to meet the viability gap in running these kind of projects. But do we have a model? 

We don’t seem to have it readily available. So this kind of research would be 

extremely useful.” (Source: FGD, Author) 

In states that have larger electrification deficits, a systematic effort to find existing 

innovative business models that can work in different context can drastically reduce the 

time it usually takes for the government to provide energy access through grid extension. 

There is currently no institutional mechanism or planning process that facilitates this 

conversation.  

6.1.7. Coordinating financing institutions 

As discussed earlier, in order to make distributed generation work it is important to 

find appropriate financing schemes that will make these technologies affordable to the 
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households. This includes access to financing for both entrepreneurs who undertake the 

projects as well as the end users that pay for the service. The practitioners in the FGD 

expressed several difficulties in getting the banking sector on board with this. Banking 

sectors are more comfortable with financing the extension of the grid. It is often difficult 

to coordinate with the banks to acquire financial support for distributed generation 

technologies, both because of uncertainties in revenue generation as well as a lack of 

specific guidance from the higher authorities. Specifically in public sector banks, the head 

offices will have to send memos to local branches regarding the specifics of lending money 

to certain types of projects. There are usually long delays in these memos reaching the local 

banks, which means the banks are hesitant to lend credit even for technologies that have 

demonstrated lowered risks. At a local level, there is no forum to address their questions 

and clarifications. This is a good example of the disadvantages of top-down coordination.  

The refusal of banks to approve loans to rural households has resulted in increasing 

role of micro-financing models, which ironically have higher interest rates than what the 

households would pay in banks.  The nature of the projects are also changing rapidly, and 

the onus is on the practitioners now to instill confidence in the bankers and being them on 

board. To quote from the FGD: 

“As we move from home lighting to water pumping and other livelihood related 

activities centered around Distributed Renewable Energy, they are actually 

becoming big ticket loans in terms of financing. They are no longer about 10,000 

rupees [$150]. We are talking about 4-5 lakh rupees [$8,000] kind of loans. So from 

the industry’s point of view, it is our responsibility to make a case for these kind of 

applications. What is the bankability of this? What is the kind of yield that this 

solution produces? Is it financially viable? That is the responsibility of industry 

people like us to go and convince the banker. Because no longer it can be done on 

the basis of social good and charity, that is now a small component. Now it is 

becoming more of a business proposition where the banker would be convinced. 

And therefore, including the reliability of the solution, bankability of the solution, 

predicted return on investment, and so on, a proper package has to be made from 

the industry side.” (Source: FGD, Author) 
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6.1.8. Uncertain role of supporting institutions 

A lot has been written about the lack of coordination within the government itself, 

with energy policies being fragmented by technologies and different ministries working in 

their own silos (Balachandra 2011a). A lack of communication between the power and 

environment ministries, for example, often results in delays in land acquisition and 

environmental clearances. But even outside the government, there is little clarity on what 

the role of supporting institutions are. As Bellanca et al. (2013) pointed out earlier in 

chapter 2, supporting institutions include those that help in capacity building, training, 

financing, knowledge management, etc. Their uncertain role was also expressed by policy 

researchers during the FGD: 

“As far as supporting government agencies, I think the role of institutions like ours 

is limited for now. We can only support them in the knowledge base and the field 

realities. Further I don’t know, some thought is required on how exactly we can 

collaborate with them in this context… In many cases there are organizations that 

are willing to support whether in data gathering or policy support, but nobody is 

listening to them.” (Source: FGD, Author) 

Supporting organizations are usually lumped together and tend to be involved (if 

they are at all) at a national level during “stakeholder consultation” stages before policies 

are formulated. However, I believe their knowledge and experience is much more valuable 

at a regional level both in designing effective implementations strategies as well as in 

enhancing their own roles in the process. 

 

6.2. Emerging recommendations for institutional changes 

The institutional organization of rural electrification is complicated, spanning two 

national ministries, a national financing agency for renewable energy, state electricity 

companies, and state renewable energy nodal agencies. Government power departments 
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lead state-level policy making in the electricity sector, including rural electrification 

policies. Independent State Electricity Regulatory Commissions (SERCs) regulate state-

level electricity sectors. Distribution companies or state electricity boards are responsible 

for urban and rural service delivery, as well as implementing rural electrification projects; 

typically, rural electrification is assigned to planning or engineering departments within 

these utilities. No state-level agencies or sub agencies are dedicated exclusively to grid-

based rural electrification (Banerjee et al. 2015).  

With each state sub-agency having its own specific function and there being no 

regional agencies to coordinate the activities of different agencies working on rural 

electrification, a sense of confusion and lack of urgency is inevitable. Several authors have 

analyzed this institutional maze and provided recommendations (Panda 2007, Iyer and 

Misri 2007, Banerjee et al. 2015). The framework that I find particularly relevant to this 

context is a public-private partnership driven model proposed by Balachandra (2011a), 

shown in Figure 6.1. Recognizing many of the challenges elaborated on in section 6.1, 

Balachandra proposed the creation of national and regional energy access authorities to 

coordinate the various activities related to energy access. He envisions the role of energy 

access authorities to be one of coordinating different stakeholders and ensuring the smooth 

flow of inputs to the project developers. However, he recommends for this body to be 

situated within the government as part of the existing top-down process. He defends this 

by saying: 

“It represents a top-down approach with government/s represented by the 

appropriate ministries at the top and the beneficiaries, the rural households, at the 

other end reaping benefits of the program. Considering the scale of problem of 

expanding access, the bottom-up approaches resulting in independent small- scale 

initiatives would not be able to achieve the desired success levels. The past 

experiences too suggest failure of a large number of NGO and private sector 

initiated projects.” But, he says, “Here, the presumption is that the successful 
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energy-enterprises will demand contributions from the entities above them. In other 

words, it is the ‘‘pull’’ factor from the bottom will make the whole program 

successful rather than the ‘‘push’’ factor from the top. Thus, the main responsibility 

of the energy access authorities would be to ensure smooth flows of required inputs 

to the enterprises.” (Balachandra 2011a, p4,5) 

 

Figure 6.1: Public-private partnership based implementation framework 

Source: Balachandra (2011a), p4. Copyright: Elsevier Ltd., 2011. 
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Creation of national and rural energy access authorities would certainly be a 

recommendation consistent with the goals of this research, since the regional energy access 

authority can ensure the inductance of local knowledge into local policies. However, I 

disagree with Balachandra’s assumption that the energy enterprises will keep performing 

well as long as coordinating authorities just ensure the smooth flow of inputs. Both 

theoretical and empirical findings throughout this study have repeatedly pointed out how 

top-down approaches do not value the local knowledge that is important for effective 

scaling up of energy access programs.  

While Balachandra suggests that the various stakeholders involved create barriers 

that need to be overcome by involving them in the process, a more productive approach 

would be to recognize the knowledge possessed by each of these stakeholders and 

synthesize it through a planning process. Local government agencies are simply not 

equipped to undertake such planning exercises. Rao (2011) points out that the appointment 

of expert consultants or advisors does not help to solve the problem since there is no 

adequate capability within the agencies to interact with and interpret the consultants. Policy 

research organizations, on the other hand, have the necessary stakeholder connections, 

technical capabilities to undertake such a planning process and advocate for better 

implementation strategies. As the KERC chairman summarized, 

“We need to have advocacy, activism and research all working together. It is not 

enough if you are simply selling solar systems to remote households. You need to 

have somebody working with you to do the right amount of advocacy, and if 

necessary activism later on. We need to build a coalition of all these people who 

are interested in this, and draw the government into this. Because we can’t afford 

to neglect this kind of problems for ever and ever.” (Source: FGD, Author) 

Summing up the findings presented in this chapter, I propose that the challenge of 

delivering universal energy access in India does not lie in a silver bullet policy or grand 

institutional framework. Rather, it lies in a regional energy planning process that values 
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the local knowledge and synthesizes the regional data and local institutional practices to 

advocate for locally relevant policies. In the very beginning, Chapter 2 showed how the 

measurement of energy access has been undertaken in different scales, from households to 

regions to nations. Extending this approach to the complex system of energy access as a 

whole, the boundaries of the system can be redrawn from a national scale to a more regional 

scale in order to facilitate local interactions and feedback loops. Through these findings 

emerges a planning framework which I present in the next chapter. 
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Chapter 7: Analysis and Discussion 

Provision of energy access is a complex process involving a number of inter-related 

agents and functions. Local knowledge that is accrued by practitioners working on the 

ground offers many innovative ways to deliver energy access, but a top-down policy 

making approach has meant that this knowledge has not been able to become a part of the 

decision making process at the regional level. The state has little to no incentive, and often 

not enough capacity to value this kind of knowledge. Policy research organizations 

therefore have a unique opportunity to take a leading role in a regional energy planning 

process that integrates the various aspects of measurement and delivery outlined so far.  

A “planning process” is different from an “institutional framework” which has been 

the focus of many studies. An institutional framework focuses on how institutional 

relationships can be re-structured to reduce inefficient outcomes. A planning process, on 

the other hand, is a set of functions that is carried out at regular intervals to work towards 

certain objectives. The exact functions of such a planning process would again be 

dependent on the context. However, from the findings of this study, it is possible to 

construct a framework which outlines the skeleton of such a process. In section 7.1 I briefly 

outline the key elements of this planning framework. The underlying objective of the focus 

group discussion organized for this study was to try and initiate this planning process. As 

a result, certain important indicators important for understanding the current level of energy 

access and the potential for future interventions in Karnataka were identified. These 

indicators are listed in section 7.2, including a sub district level map of these indicators 

where the data was available.  
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7.1. Regional Energy Planning Framework 

Any organization that wishes to take the leadership in this planning process can 

benefit from focusing on the following three areas, shown in figure 7.1. For Karnataka, 

specific tasks under these three areas discussed in the focus group are listed in Appendix I. 

 

 

Figure 7.1: Key components and linkages in a regional energy planning process 

 Source: Author 
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(1) Data Management: Establish and coordinate a state level energy-related 

database which would act as a node for various stakeholders to share and update 

data. Even prior to this, it is important to establish what data is important, who 

possesses this data and what gaps need to be filled. Research and consulting 

help can be sought when there is a need for specific analyses. Having all 

relevant data accessible in one place can help stakeholders make better 

informed policy and business decisions. Additionally, publicly accessible data 

about regional energy disparities can catalyze activism and further action. 

(2) Stakeholder Coordination: Create a forum for all relevant stakeholders to have 

regular deliberations on current issues. There should be an effort to identify 

sources of local knowledge (like entrepreneurs, self-help groups and local 

leaders) and include them in the discussions. Reach out to groups that are not 

present at the table. Facilitating this dialogue can resolve miscommunication 

between stakeholders, help the state understand how it needs to structure its 

policies, as well as bring locally relevant knowledge to the forefront. Constant 

interactions of local stakeholders is essential, as this is the primary way in which 

knowledge can be shared amongst them. 

(3) Policy Research and Advocacy: Synthesize the data to determine which 

business models are most suitable for which regions within the state and issue 

policy guidance to scale up existing models effectively. Actively advocate on 

behalf of the regions still lacking access to reliable energy access in order to 

maintain the government’s focus on this issue. 

Policy research organizations and think-tanks are already engaged in one of more 

aspects of the planning process summarized above. While most of the current research 

involves identifying the problems and diagnosing the shortfalls in previous policies, there 
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is a need to utilize the available data to prepare specific policy roadmaps through 

stakeholder participation. In other words, the planning process is necessary to establish and 

maintain feedback loops at a regional level. Participation is an important aspect of this 

planning process since it will ensure that the government, households, entrepreneurs and 

supporting institutions are all on the same page, resulting in effective implementation of 

policies. In fact, in a recently published report Green Growth Strategy for Karnataka,12 the 

authors arrive at a very similar conclusion relevant for energy access delivery: 

“Planning green growth strategies will require further research and analysis…to 

arrive at concrete targets prior to designing implementable strategies. This may 

involve collecting and synthesizing existing and new data to facilitate preparation 

of the strategies as well as accurate monitoring of their impacts. Moreover as 

advised by several senior officials, it is important to identify gaps in exiting policies 

and suggest new policy measures to enable implementation.” (GGGI 2014, p38) 

I return once again to the work of the Jameel Poverty Action Lab (J-PAL) to provide 

an example of how this planning process could work in practice. A brief excerpt from one 

of their ongoing projects in the state of Bihar, India is provided in Box 7.1 (Sudarshan et 

al. 2014). This example discusses how J-PAL worked with various stakeholders to test 

specific incentives for a particular policy. Regional energy planning would ideally involve 

many such concurrent assessments. Even within J-PAL’s smaller scale of study, notice 

how this process involved the three components of data management, stakeholder 

coordination and policy research. Once the specific problem and the data needs were 

identified, local stakeholders were engaged in the analysis, and the resulting policy 

recommendations would be influenced by the local knowledge and practices. The 

feedbacks embedded in such a process result in the emergence of context dependent 

                                                 
12 The report was released by the Chief Minister of Karnataka, and the consortium partners included 

institutions such as Center for Study of Science, Technology and Policy (CSTEP, Bengaluru), Indian 

Institute of Science (IISc, Bengaluru), University of Agricultural Sciences (UAS, Bengaluru), Institute for 

Social and Economic Change (ISEC, Bengaluru), Integrated Natural Resource Management (INRM, New 

Delhi) and the London School of Economics — India Observatory (LSE-IO, London). 
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policies that value the local knowledge and practices. A similar process can therefore be 

helpful to formulate and prioritize policies at the state level. 

 
Box 7.1: J-PAL’s planning and implementation example 

 

Welfare Benefits of Decentralized Solar Energy for the Rural Poor in India 

Anant Sudarshan, Michael Greenstone, Nick Ryan, and Robin Burgess 

 

The study is centered in 2 rural districts in Bihar, India, comprising of 3,069 households in 100 

villages. Within their study sample, only 5 percent of households had grid electricity connections 

at the start of the study, although most villages had electrified public facilities. Of households 

with grid electricity, only one-third reported that they trusted their centralized grid connection 

and only 13 percent reported receiving electricity regularly when they paid for a subscription. 

 

The team first identified the policy issue for this particular context, that little research has 

rigorously examined the effect of decentralized solar energy on the ultimate welfare of rural 

households and communities.  There is also little research about the price sensitivity of demand 

for solar energy and the competitive environment in which decentralized renewable energy 

providers must operate. To investigate this, researchers conducted a randomized evaluation to 

test the impact of small, decentralized solar energy products on welfare. In partnership with Husk 

Power Systems, researchers offered a set of two solar-powered LED lights and one solar-

powered mobile phone charging station to rural households in Bihar. 

 

After an initial baseline survey of 100 villages in late 2013, researchers randomly selected 66 

villages where households were offered connections to a solar microgrid providing enough 

power for basic LED lighting and mobile charging. The remaining 34 villages served as the 

comparison group. To evaluate households’ willingness to pay for solar electricity, Husk Power 

further divided villages offered electricity connections into two separate groups: 33 villages were 

offered solar products at a Rs. 200 (US$3.20) monthly rate, while 33 villages received solar 

offers at a cheaper Rs. 100 (US$1.60) rate. Around 15 months later, researchers conducted an 

endline survey to gather information on fuel collection times, respiratory health, children’s 

school attendance, and other characteristics from each sampled household across all villages to 

compare the effect of decentralized solar energy. 

 

The study is still ongoing, and more information can be found at: 
http://www.povertyactionlab.org/evaluation/welfare-benefits-decentralized-solar-energy-rural-poor-india 

 

In many ways, this research is a validation of some of the steps already taken by 

SELCO and other energy organizations in India. The most significant effort is the creation 

of Clean Energy Access Network (CLEAN), which envisions to be the go-to informational 
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hub for decentralized off-grid practitioners. CLEAN recognizes that even though a number 

of players within the off-grid ecosystem have close connections with each other, there is 

lack of effective knowledge exchange and sharing of best practices across the broader 

ecosystem (CEEW 2013, Rajagopal 2014). In 2013 December, 10 organizations, a 

combination of practitioners (including SELCO), research organizations, existing networks 

and facilitators, came together to begin establishment of this single Alliance.  

Their focus is on five specific areas – policy advocacy, access to finance, skills and 

training, technology (including standards and certification), and networking and 

information. CLEAN is starting off as a national level network, but it might benefit from 

having a state-level approach for the reasons discussed in this study. Codifying these steps 

into a Regional Energy Planning Framework as developed in this study can help 

organizations replicate this process in different states, without having to reinvent the wheel. 

7.2. Mapping Energy Access in Karnataka 

In chapter 2, I provided an overview of the measurement of energy access 

indicators, and in the previous section here I offered a planning process considers this data 

management aspect. The importance of not only using regional data, but using relevant 

data has also been emphasized in the earlier chapters. The questions for the focus group 

discussion (FGD) were therefore structured to identify the relevant energy access indicators 

in the context of Karnataka (refer to section 4.2.3). In other words, the FGD was designed 

to be an initial step in the regional energy planning process. This is an example of how the 

planning can actually be put into practice. Below is an example of how the mapping and 

analysis of relevant regional data can aid policy research and advocacy. To derive actual 

policy recommendations, however, requires more rigorous analysis and is beyond the scope 

of this study. The hope is for this report to stimulate the stakeholders to consider a more 
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comprehensive approach to regional energy planning. At this stage, I focus more on the 

broader trends in the indicators. 

The indicators identified from the FGD have been categorized under two headings: 

(a) the level of access and (b) the potential for access. The former is useful for 

understanding the level of energy access in a region, where as the latter is useful in 

determining the areas where implementation of different programs and delivery processes 

can be prioritized. The initial goal of this analysis was to obtain at least sub district level 

data for each of the following indicators and develop a comprehensive understanding of 

energy access in Karnataka. Owing to constraints of time, and bureaucratic delays in 

obtaining access to certain data, mapping has been used more as a tool to demonstrate the 

usefulness of understanding the spatial variation of energy access. Unless otherwise 

mentioned, the data used for analysis is from the 2011 census of India. The indicators are 

as follows: 

(a) Indicators to measure current level of access  

 Percentage of households with electricity access:  

As of 2011, 13.3 percent of rural households in Karnataka did not have 

electricity access. Through Karnataka is a state with significant progress in 

rural electrification, there is considerable variation in the distribution of 

electricity connections. In many of the sub districts in the northern districts 

of Bijapur, Gulbarga, Belgaum and their neighbors, the percentage is often 

more than 20 percent, with over 10,000 households in each sub district 

lacking access (Figures 7.2 and 7.3). With the total number of such 

households amounting to a little over a million, the state has a target of 100 

percent rural electrification. Such a target would be hard to achieve in some 

of the states like Bihar where close to 90 percent of rural households lack 

electricity access. 
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 Urban – Rural difference in electrification:  

For its potential of being a livelihood enabler, access to electricity is as 

important to rural households as it is to rural households. In addition to the 

northern districts highlighted above, some pockets in the south western 

parts of Karnataka are also seen to have an urban-rural gap of over 10 

percent (Figure 7.4). More research would be needed to analyze why this 

has been so. 

 Three phase supply to every village:  

While most of the indicators discussed in chapter 2 focus on household 

electrification (which is usually what is known as single phase supply), the 

FGD also highlighted the importance of giving every village access to three 

phase supply. This would provide an opportunity for every village to set up 

small industrial businesses and agricultural pumpsets. Karnataka wants to 

target 100 percent three phase supply in the next 2-3 years. The data for 

which villages currently have three phase supply is available with KPTCL 

(Karnataka Power Transmission Corporation Limited) through their 

monitoring of the feeders (which can be aggregated to sub-district levels), 

but could not be obtained at the time of this study. An initial assessment by 

SELCO (2014) for the HESCOM distribution region revealed day time 

three phase supply as low as 2-4 hours.  

 Duration and reliability of supply: 

As pointed out earlier in chapter 5, even places that have electricity access 

do not have continuous supply and suffer constant outages for long hours. 

The desirable target for Karnataka was discussed to be 24 hours 

uninterrupted single phase supply (national target is 6-8 hours), and 8-10 

hour daytime supply of three phase power. Though some of the global 

energy access indices have begun considering this aspect of access, their 

survey based national aggregations do not bring out the regional differences 

to help the distribution companies strategize where exactly to improve the 
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reliability of supply. Again, this data could not be obtained at this point, but 

SELCO’s analysis found that the duration of single phase power in 

HESCOM region ranged from 9-13 hours, and 2-4 hours during the night. 

Should this data be made available to other researchers, there is abundant 

opportunity for in-depth regional analysis. 

 

(b) Indicators to measure potential for access – to prioritize implementation 

 Willingness to pay:  

As discussed in chapter 6, it has been found that households are 5 times 

more willing to pay for TV services than for basic lighting. It follows, of 

course, that TV ownership necessarily indicates that those households 

already have electricity access. So this indicator would be more useful for 

understanding if those households have the ability to pay for the electricity 

services, as against getting a free supply. It was found that in general, the 

central and southern areas have a higher TV ownership percentage (40-60 

percent or more) as compared to the northern parts of Karnataka (less than 

40 percent, Figure 7.5). In areas with lower willingness or ability to pay, 

subsidies might have to continue to play a role in delivering access. In areas 

where households have a greater ability to pay, strategies that would convert 

this ability into willingness to pay would be necessary. 

 Availability of financial services: 

Since some of the electrification and distributed generation programs are 

linked to the households’ bank accounts, access to banking facilities is an 

important indicator of whether or not the households will be able to avail 

loans for these technologies. A significant trend was found in the level of 

banking access in rural Karnataka. The percentage of rural households not 

availing banking facilities was found to be more than 50 percent along the 

eastern parts of the state (Figure 7.6). In such areas, alternate financing 
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models might be more helpful in pursuing the access goals. In other areas 

with more prevalent banking availability, banks would have to be sensitized 

about granting priority lending for energy related expenses. 

 Previous experience with renewable energy: 

Entrepreneurs working to deliver energy access through distributed 

generation are still dependent on early adopters – households that have some 

experience with renewable energy technologies, or have heard about them. 

Through the numbers are generally low, higher number of households in the 

northern region and pockets in the central and south western region were 

found to report solar energy as their primary lighting source. This begins to 

indicate the presence of early adopter markets with more potential for 

expansion. Effort is needed to introduce and scale up distributed generation 

in other areas with lower penetration. Care has to be taken in interpreting 

this indicator, as households who report electricity as their primary source 

might also have access to some solar technologies, which won’t be reported 

as the primary lighting source. 

 Cost of delivering electricity: 

Cost would be of greater concern especially in remote locations where 

normal grid access is not economically feasible. Nouni et al. (2008) provide 

a detailed methodology to calculate and compare the cost of delivering 

electricity from grid and off-grid technologies depending on the costs of 

generation, distribution and transmission. The costs of solar technologies 

were still high at the time of their publication. Since the prices of solar have 

dropped significantly, an updated calculation might reveal that solar is a 

more competent alternative to grid extension in more areas. SELCO has 

taken up the task of updating these findings. 

 Supply to common amenities:  

There has been a general priority in various electrification programs to 

provide access to common amenities like panchayat offices, schools, health 
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centers and pilgrimage centers). A more robust spatial understanding of 

amenities that still need to be electrified can help the utilities to plan the 

grid expansion and capacity upgrades more effectively. Kaijuka (2007) 

provides a way of doing this through a benefit point allocation system that 

prioritizes the local needs. However, this analysis would require the 

knowledge of different assets within every village, and their current 

electrification status. A coordinated study is necessary to collate this data 

for further analysis. 

 Local sources of energy:  

To deliver energy access through decentralized sources, it is necessary to 

assess the availability of local sources of energy. Karnataka is generally 

well endowed in terms of its solar and wind resources. To reiterate, resource 

potential maps for solar (NREL, 2013), wind (Ramachandra and Shruthi 

2005) and biomass (Ramachandra 2007, Ravindranath and Balachandra 

2009) for Karnataka are already available. A coordinated effort by various 

stakeholders is necessary to plan for effective utilization of all these 

resources. 

Other indicators that were briefly discussed in the FGD include the changing 

minimum (or “lifeline”) power demands due to growing aspirations, the degree of urban 

migration that influences these changing household and agricultural demands and the ease 

of access to maintenance and repair services for various technologies. The objective of this 

Chapter, again, was to explore how the regional data for these indicators could be used to 

strategize energy access delivery. Additional research is necessary to elaborate on each of 

these indicators and make relevant policy recommendations. Since SELCO had already 

begun a similar analysis at the time that this study was started, the theoretical and empirical 

support developed here lends validity to their approach. If all this data were to be 

coordinated through a regular regional energy planning effort as suggested in this study, it 
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would be possible to assess the need and market potential for various technologies, 

determine areas where specific types of local knowledge can be leveraged, and therefore 

hasten the delivery of complete energy access.  

The following maps support the observations made in this section. Relevant sub-

district level data for Karnataka were obtained from the 2011 Census tables (HH-7, HH-11 

and HH-12). Census data were used here because of its completeness and ease of access. 

Other forms of public as well as private data might be available, but are rarely accessible. 

For this reason, it is common to see researchers using the census data categories as proxies 

for other indicators. The drawback of this approach is that the census is updated only once 

in ten years, and further the data is made available to the public only two to three years 

after the actual census. In a rapidly developing country like India, the findings from census 

data might become less relevant with subsequent years. These are important considerations 

for researchers and practitioners who wish to further the regional energy planning process. 

The census data were then joined to the spatial boundaries of the corresponding 

sub-districts. The tables themselves are helpful in making statistical observations 

concerning regions of low access. The maps, however, reveal the geographic disparities in 

those numbers. For simplicity, and to reveal any apparent trends in the data, each indicator 

has been categorized simply as high, medium and low. Further research can consider 

revising these categories according to mutually agreed upon “benchmarks”. As suggested 

in the earlier Chapters, this method of understanding the regional data can help identify the 

synergies and differences in different indicators of energy access. In other words, mapping 

energy access is an important and necessary part of a regional energy planning process.  
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Figure 7.2: Percentage of rural households without electricity access 

Source: Census of India 2011, Author. 
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Figure 7.3: Number of rural households without electricity access 

Source: Census of India 2011, Author. 
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Figure 7.4: Gap in percentage of urban and rural households electrified 

Source: Census of India 2011, Author. 
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Figure 7.5: Percentage of rural households that own TVs  

Source: Census of India 2011, Author. 
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Figure 7.6: Percentage of rural households using solar as main lighting source 

Source: Census of India 2011, Author. 
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Figure 7.7: Percentage of rural households not availing banking facilities 

Source: Census of India 2011, Author. 
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To summarize, these maps demonstrate the possibility of analyzing regional 

differences in the level of energy access, as well as the potential for delivery of energy 

services. Specifically in Karnataka, there are about a million rural households that were yet 

to be electrified as of 2011. A significant portion of these households are in the northern 

districts of the state, with often over 20 percent of some sub-districts, equivalent to more 

than 10,000 households in these sub-districts still lacking access. Analyzing the data for 

reliability and adequacy of electricity might reveal similar regional disparities for 

households that are already connected to the grid. In addition to the northern districts, 

pockets in the south-western parts of the state were also found to have over 10 percent 

difference in the percentage of rural and urban households electrified. Using the household 

ownership of television as a proxy for willingness to pay for basic electricity services, this 

analysis also suggests that the northern regions of the state might have a lower willingness 

to pay. Access to financial services, on the other hand, was found to be significantly lower 

along the eastern part of Karnataka. 

While these trends do not paint a comprehensive picture for making concrete policy 

recommendations, they do indicate that different strategies might be necessary to 

effectively deliver energy services in different parts of the state. Traditionally, each 

Electricity Supply Company (ESCOMs) is responsible for submitting plans to improve 

electricity services within their boundaries. These maps reveal that some of the problems 

are common to adjacent ESCOMs, and a more collaborative planning approach might help 

reduce the redundancies in developing solutions. Further, these regional differences could 

mean that there is an opportunity for specific entrepreneurs, business models and local 

knowledge to be leveraged in each context. Coordinating local stakeholders, managing 

relevant rata, and advocating for contextually and socially relevant policies are therefore 

important aspects of a good regional energy planning process. 
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Chapter 8: Conclusion 

Energy access was analyzed as a complex system consisting of two important parts: 

measurement and delivery. The importance of local knowledge and feedback loops within 

this system were also established. This lens was used to investigate the slow progress of 

rural electrification and distributed generation policies in India, which has repeatedly set 

goals of complete energy access. Through a specific historical case study of the south 

Indian state of Karnataka and a local stakeholder focus group discussion, it was found that 

the kinds of local knowledge and regional data that is useful for effective energy access 

delivery is not valued in the current top-down decision making processes. Instead, the 

findings of this study were used to develop a regional energy planning framework that 

would value this knowledge.  

The key elements of that framework were recommended to be data management, 

stakeholder coordination and policy research and advocacy. This context dependent 

planning would help in developing locally relevant policies. A detailed application of this 

approach would require further field work and research. Through a partial application of 

this planning process through the focus group discussion, indicators of energy access that 

were relevant to the context of Karnataka were identified. Further, available data for these 

indicators were mapped to demonstrate how the inequalities in distribution of access can 

be better understood. In the end, “Mapping energy access” included not only the mapping 

of physical indicators of energy access, but also of the relevant social groups and the 

recommended planning process. 

To conclude, the regional energy planning process developed here is a reflection 

and validation of some of the activities already being pursued by various policy research 

organizations in India, including SELCO Foundation, my partner in this study. This was 
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an attempt to conceptualize the activities under a replicable framework, so that other 

organizations can undertake such a planning process in different regions. In a recent 

commentary that appeared in Economic and Political Weekly, Oivo et al. (2015) also 

cautioned against top-down approaches and empathized the role of civil society 

organizations in the context of climate change policies in India. 

Finally, this study is timely and assumes significance against the backdrop of the 

rapid changes awaiting the energy sector in India. The Electricity Act of 2003 is in the 

process of being amended, with the key objective of making the sector more competitive 

by providing independent power producers with easier access to the grid. In addition, the 

prices of solar technologies have fallen significantly in the last decade, making distributed 

generation more affordable every passing day. All these developments will result in more 

entrepreneurs venturing into business of energy delivery, and the role of local knowledge 

will be even more critical. 

Greater financial inclusion, growing economy and a yearning for development are 

currently characteristic of India. This momentum must be leveraged to rapidly deliver 

energy access to the millions of Indians that have been in the dark for a long time. The 

hope is for this regional energy planning process to help achieve that goal in a locally 

relevant and sustainable manner. 
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Appendix I 

The stakeholders in the Focus Group Discussion (FGD) engaged in a constructive 

dialogue on how energy access delivery can be made more effective in Karnataka. Some 

of these suggestions are summarized in this appendix, along with the author’s 

interpretations based on the FGD as well as secondary literature. This summary is intended 

to present a summary of the discussion, and not the final list of action points.  

 

 Stakeholder collaboration  

o Create a forum for all stakeholders to meet and review relevant issues and 

bottlenecks. Current issues include the nature of subsidies, educating local 

bankers, etc.  

o Need a monitoring mechanism to influence bankers to commit certain 

percentage under their financial limits to provide loans for distributed 

generation projects. It is not possible now since banking sectors are mainly 

controlled by central authorities. 

o Collaborate with education department to identify and provide adequate 

electricity for digital education at rural schools. 

o Collaborate with bidders on identifying reasons for poor participation, in 

resolving the poor response for tenders, and the issue of delinking 

maintenance (Is there an opportunity for creating a new business that 

addresses the maintenance issue?). 

o Collaborate with state government to develop a demand driven phasing and 

implementation strategy for policies. 

o Solar pumps have good application and have generated interest. Identify 

where that interest is, and collaborate with government and farmers on how 

best to incentivize it.  

o Build a larger network of village level opinion leaders, champions, 

entrepreneurs and maintenance professionals. 

 Data Management 

o Get correct information on which villages, hamlets and households are not 

electrified. 



 79 

o Use the network of Panchayat Development Officers to gather data via short 

targeted questionnaires for each panchayat/villages. Think about how to 

digitize this information and update it in a timely manner. 

o Identify and maintain database of public amenities and the status of their 

access to electricity (high schools, primary schools, primary health centers, 

panchayat offices, pilgrimage centers). One useful methodology to consider 

is elaborated in Kaijuka (2007), which involves working with stakeholders 

and allocating benefit points to determine total priorities for each region. 

o Solar, wind, biomass resource potentials are already available. Collate this 

data to develop a coherent resource potential study. 

o Use GIS tools to overlay the energy access mapping with the resources, and 

give an understanding of what kind of sources are suitable for which 

regions, and the revenues which will be generated from it. 

o Database can be state owned, but should have the capability of being 

populated by different public and private actors. 

 Policy research and advocacy 

o Need to determine incentives to increase willingness to pay for electricity, 

when the ability to pay exists. There might be a scope for J-Pal type field 

experiments to determine effectiveness of different incentives. 

o Nature of loans surrounding Distributed Renewable Energy (DRE) is 

changing from small to big ticket loans of 4-5 lakh rupees – review recent 

case studies of reliability, bankability, predicted ROI, etc. of the recent 

projects to increase banker confidence. 

o Once the identified indicators are mapped, review the various available 

business models and recommend which models are suitable for specific 

regions – This can then translate to policy recommendations. 

o Further, each business model can be evaluated on its cost and revenue to 

determine the viability gap funding that can be drawn from KERC’s energy 

conservation fund (or other relevant funding sources). 

o Issue policy guidance based on the regional trends observed from indicator 

maps. 

 Other coordination activities 

o Develop education programs on energy use reduction. 

o Coordinate customer information programs in schools, hospitals, etc to 

ensure wider adoption of distributed technologies. 

o Issue targeted maintenance instructions to decentralized technology users.
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