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Executive Summary

Over the last five years, India went from being a nation with approximately 300 million 
people without access to electricity to one where, according to official statistics, virtually 
every household has been given a connection. A concerted effort by central and state 
governments under the “Saubhagya Scheme” to extend the electricity grid and the hard 
work of government and non-government stakeholders to deploy off-grid or microgrid 
technologies have together resulted in this laudable feat. The dominant narrative is that 
as a result of the rapid extension of the grid and the connection to the grid of virtually 
every household, the market for off-grid generation technologies is now limited. If this is 
the case, the new question is, what does India need now beyond connections to ensure 
sustained energy access for this large group of newly electrified consumers?

To begin to address this question, the Center for Strategic and International Studies (CSIS) 
Wadhwani Chair in U.S.-India Policy Studies and the CSIS Energy and National Security 
Program have launched the “Saubhagya Partnership” project. This effort aims to help build 
the capacity of Indian states to meet their energy access needs now that the national 
Saubhagya Scheme has provided electricity connections to millions of new households. The 
focus is on states because under India’s constitution, considerable authority lies with state 
governments when it comes to regulation and management of the power infrastructure 
in their jurisdiction. The states have jurisdiction over the generation, transmission, and 
distribution of electricity, either through public sector entities or oversight of privately-
owned utilities. Catalyzing sustainable growth, helping Indian states strengthen their 
electric power grids, and increasing investment in diverse, affordable and environmentally 
sound energy, therefore, requires the active participation of states. A coherent global 
strategy to engage India’s states can play a supportive role in helping India meet its own 
energy access goals through strategic commercial, public sector, and academic partnerships.

The project, made possible by generous support from the Good Energies Foundation 
and part of the CSIS U.S.-India State & Urban Initiative, is aimed at identifying specific 
opportunities for international partners such as governments, civil society groups, 
foundations, development finance institutions, and the private sector to assist Indian 
states in building capacity to improve livelihoods through increased access to energy. 
The states chosen for this project are those which had either not yet reached 100 percent 
electrification in early 2019 or those with new governments: Assam, Chhattisgarh, 
Madhya Pradesh, Odisha, and Rajasthan. This report is one of many written products that 
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will be produced as part of the project. Short in-depth analyses focusing on several Indian 
states will explore the status of the power sector in those regions as well as opportunities 
for engagement.

CSIS conducted interviews with government officials, civil society groups, and energy 
access practitioners in Delhi, Assam, Chhattisgarh, Madhya Pradesh, Odisha, and Rajasthan 
between February 20 and March 8, 2019. Stakeholders identified five main priorities for 
enhancing energy access: metering and collection, operations and maintenance, quality of 
supply, reliability of supply, and off-grid technologies. Each of these priorities offers prime 
opportunities for international partners to assist these states in building capacity. The chart 
below outlines the full list of priorities identified by state officials.

TABLE ES-1: ENERGY ACCESS PRIORITIES BY STATE AND CATEGORY

AREAS FOR 
COLLABORATION

ASSAM CHHATTISGARH MADHYA PRADESH ODISHA RAJASTHAN

Financing  
and Payment

Metering and 
Collection, 
MSME Financing

Innovative 
Infrastructure 
Financing, Grid 
Extension, MSME 
Financing

Metering and 
Collection, Household 
Financing, Payment 
Security Mechanism

Metering and 
Collection

Metering and 
Collection, Grid 
Extension

Transmission  
and Distribution

Quality of 
Supply, Safety

Reliability/
Grid Stability, 
Quality of Supply, 
Affordability of 
Supply, Storage for 
Peak Loads

Reliability/Grid 
Stability, Quality of 
Supply

— Reliability/Grid 
Stability, Quality 
of Supply, 
Storage for Peak 
Loads

Capacity Infrastructure, 
After-Sales 
Service, 
Information 
Technology, 
Workforce

After-Sales Service Infrastructure, After-
Sales Service

Infrastructure, 
After-Sales 
Service, 
Workforce

Infrastructure, 
After-Sales 
Service, 
Information 
Technology

Regulatory — — Technologies Workforce, 
Market 
Development

—

Energy 
Technologies

Off-Grid 
Technologies, 
Appliances, 
Pumps, Clean 
Cooking, 
Floating Solar

Energy Storage, Off-
Grid Technologies, 
Appliances, Pumps

Energy Storage, 
Appliances, Pumps, 
Floating Solar

Energy 
Storage, 
Off-Grid 
Technologies, 
Appliances, 
Mini-Grid 
Infrastructure, 
Monitoring, 
Pumps, Clean 
Cooking, 
Hydropower

Energy Storage, 
Off-Grid 
Technologies, 
Appliances, 
Monitoring, 
Pumps
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Introduction

Many types of stakeholders including universities, foundations, development finance 
institutions, companies, and governments would like to engage more deeply with the 
government of India to support the country’s energy access efforts. However, most 
stakeholders fail to realize that engagement with India means engaging with her states.

India’s lofty goals for building modern, reliable, affordable and cleaner electric 
power infrastructure and services require strong support from India’s powerful state 
governments. This is because the Indian constitution enshrines state governments 
with great regulatory power on certain matters affecting people’s daily lives, including 
the provision of electricity. In 2014, the Fourteenth Finance Commission of India 
recommended further devolution of power from center to state by having states be 
responsible for a greater share of the expenditure for their citizen’s development needs 
and in line with state priorities.

Catalyzing sustainable growth, helping Indian states strengthen their electric power grids, 
and increasing investment in diverse, affordable and environmentally sound energy, 
therefore, require the active participation of states. A coherent strategy to engage India’s 
states can play a strongly supportive role in helping India meet its own energy access 
needs, catalyze strategic commercial and academic ties, and deepen bilateral partnerships. 

Background
Electrification of Indian households has been a promise of successive Indian governments 
since India’s independence in 1947. The task was never easy to begin with: multiple levels 
of power sector distortions including cross subsidies, improper pricing of fuels for certain 
industries, a complex network of tariffs, mismanagement of power generation and grid 
assets, underinvestment in infrastructure tied to inability to recuperate costs, and lack of 
sufficient electricity demand in rural areas beyond fulfilling agriculture needs led to a very 
slow build out of the electric grid. In many places where new connections to households 
were made, they were just as easily disconnected due to a vicious cycle of a lack of reliable, 
quality access and the resulting inability or reluctance of consumers to pay for services. In 
defense of the utilities, the consumers were usually subsidized and the utilities found they 
were unable to recoup the costs of the infrastructure outlay. 

To aid in building out the electricity grid infrastructure, successive central governments 
worked with states to implement infrastructure projects. One of the most notable 
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projects launched since the passing of India’s Electricity Act in 2003 includes the Rajiv 
Gandhi Grameen Vidyutikaran Yojana (RGGVY) of 2005 that aimed to connect every 
rural household to electricity and provide free electricity connections to families living 
below the poverty line. In November 2014, the Government of India began the Deendayal 
Upadhyaya Gram Jyoti Yojana (DDUGJY) scheme. The Rs. 76,000 crore ($10.9 billion) 
scheme was focused on guaranteeing 24-hour power supply to rural households and 
8-hour power supply to agricultural customers, which included separating residential and 
agricultural feeders and strengthening sub-transmission and distribution infrastructure.1 
The scheme was officially completed in May 2018.2

To accelerate the work of the DDUGJY, on September 2017, the Government of India began 
the Saubhagya Scheme. The over Rs. 16,000 crore ($2.3 billion) scheme was focused on 
electrifying all households (around 40 million) by December 2018.3 In December 2018, 
the government extended the deadline to March 2019.4 According to official government 
statistics, only 18,734 households (0.01% of the country’s more than 214 million 
households) are yet to be electrified as of May 2019.5

U.S.-India State & Urban Initiative
Launched in October 2016 through generous support from the Energy Resources Bureau 
of the U.S. Department of State, the U.S.-India State and Urban Initiative aims to promote 
energy security and energy sector reform through building productive, energy-focused 
partnerships between Indian subnational government officials, their U.S. counterparts, 
civil society organizations, and the private sector. The Initiative is a first-of-its-kind 
systematic analysis of gaps in India’s state-run power grids. These gaps are presented as 
a set of partnership opportunities for international institutions with complementary 
services and technologies to help Indian states close these gaps. The Initiative works 
primarily by building working-level relationships with subnational government officials, 
analyzing energy priorities identified by state governments, and matching them with 
partners through strategic convening events. The Secretariat for the initiative is led by 
the CSIS Wadhwani Chair in U.S.-India Policy Studies and the CSIS Energy and National 
Security Program.

Saubhagya Partnership
Under the “Saubhagya Partnership” project, CSIS will help establish close, sustainable 
working relationships between Indian subnational officials, their foreign counterparts (as 
needed), civil society organizations, foundations and development finance institutions 
working on energy access, and the private sector. This will occur through convening events 
and meetings inside and outside India to bring together stakeholders from the public 

1.  Press Information Bureau, “Prime Minister to Launch Deendayal Upadhyaya Gram Jyoti Yojana in Patna,” Press 
Information Bureau, July 23, 2015, http://pib.nic.in/newsite/PrintRelease.aspx?relid=123595.
2.  Ministry of Power, “Clarification regarding electrification status of certain villages,” Press Release,  May 1, 
2018, http://pib.nic.in/PressReleaseIframePage.aspx?PRID=1530829.
3.  Press Information Bureau, “PM launches Pradhan Mantri Saubhagya Yojana; dedicates Deendayal Urja Bhawan 
to the nation,” Press Release, September 25, 2017, http://pib.nic.in/newsite/PrintRelease.aspx?relid=171103,
4.  Press Information Bureau, “Hundred percent household electrification achieved in 25 states,” Press Release, 
December 31, 2018, http://pib.nic.in/newsite/PrintRelease.aspx?relid=186988.
5.  REC India, “Saubhagya Dashboard,” Data, 2019, https://saubhagya.gov.in/.
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sector, business, and civil society with the goal of producing meaningful partnerships 
to address energy access issues; holding briefings and consultations for the benefit of 
government officials and potential public and private sector partners; researching, writing, 
and publishing reports on the findings of the Initiative for the benefit of governments as 
well as the public; and creating a web platform for storing, organizing, and displaying the 
Initiative’s findings and for calling attention to the partnerships and events sponsored by 
the Initiative.

The first part of the “Saubhagya Partnership” project includes the activities described 
in this report—surveying stakeholders in Indian states to identify opportunities for 
international partners to help build their capacity to increase energy access. The next 
step in the project is to identify and convene stakeholders at events in the U.S. and India 
to facilitate partnerships, investments, the sharing of best practices, and other potential 
linkages that would benefit these Indian states.

Methodology
We chose to limit our survey to a few central government stakeholders as well as five 
states that had not yet met their energy access targets or had new governments as of early 
2019: Assam, Chhattisgarh, Madhya Pradesh, Odisha, and Rajasthan. We surveyed state 
power secretaries, chairmen of distribution companies, the heads of state nodal agencies 
for the Ministry of New and Renewable Energy, energy access practitioners, academics, 
and civil society groups to solicit their perspectives on the energy access priorities and 
needs in their states. We also surveyed a limited number of civil society groups and central 
government officials in Delhi. We did not survey regulators, so their perspective is not 
included in this report. As a result, a lack of emphasis on regulatory priorities does not 
necessarily reflect a lack of regulatory priorities in the states; rather, it may simply reflect 
the perspectives of the interviewees.

We presented a document to interviewees with five categories of issues: Financing and 
Payment, Transmission and Distribution, Capacity, Regulatory, and Energy Technologies. 
Within each category were potential priorities identified from research in gray literature 
on energy access issues in India.6 The categories are defined and summarized in Table 1. 
The survey also provided examples for most of the priorities in the list. The aggregation of 
survey responses can be found in Appendix 1.

Government officials were presented with a document that requested only the priorities of 
the state. Some officials chose to verbally discuss their priorities instead of filling out the 
survey. Non-government officials were presented with a document that requested their 
perception of the priorities of their states and their perception of the needs of the state. 
The reasoning for this was to understand where non-government stakeholders may feel 
the government needs to broaden its focus.

6.  The literature studied included: Smart Power India and Initiative for Sustainable Energy Policy, Rural Electrifi-
cation in India: Customer Behaviour and Demand (New Delhi: SPI and ISEP, 2019), https://www.rockefellerfounda-
tion.org/report/rural-electrification-india-customer-behaviour-demand; Council on Energy, Environment, and 
Water, “Beyond Connections #1,” (New Delhi: CEEW, 2019), https://mailchi.mp/31339ebbce4b/beyondconnec-
tions-1?e=[UNIQID]; and Kartikeya Singh, Down to the Last Mile: Key Research Needs for Energy Access (Washington, 
DC: CSIS, 2018), https://www.csis.org/analysis/down-last-mile-key-research-needs-energy-access.
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TABLE 1: DEFINITION OF CATEGORIES AND PRIORITIES

CATEGORY DEFINITION EXAMPLES OF PRIORITIES
Financing and Payment The flow of capital to build infrastructure or 

to pay for services including the delivery of 
electricity

Metering and Collection, Household 
Financing, Payment Security Mechanism

Transmission  
and Distribution

Related to the delivery of electricity and the 
infrastructure needed to do so

Reliability/Grid Stability, Quality of Supply, 
Affordability of Supply, Storage for Peak 
Loads, Safety

Capacity The ability of states to provide desired 
services, especially related to workforce, 
funding, and knowledge

Infrastructure, After-Sales Service, 
Information Technology, Workforce

Regulatory Related to rules governed by state and 
central entities to ensure desired outcomes 
are met

Workforce, Technologies, Enforcement, 
Distributed Access, Market Development

Energy Technologies Individual energy technologies that are 
associated with increasing energy access as 
well as appliances

Energy Storage, Off-Grid Technologies, 
Mini-Grid Infrastructure, Pumps, Remote 
Monitoring
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Priorities

Financing and Payment
Financing and Payment received attention from officials in all five states. Officials more 
consistently mentioned the payment side of the category indicating a desire to be able 
to recoup costs from consumers rather than the financing side but indicated interest in 
various types of financing as well. Responses from officials are shown in Table 2.

Non-government stakeholders indicated far more priorities in financing and payment 
than state officials did—a trend that continued in the rest of the categories. All priorities 
received attention from multiple stakeholders, but some even more than others. The 
priorities most often identified by non-government respondents were metering and 
collection; innovative infrastructure financing; micro, small, and medium enterprise 
(MSME) financing; payment security mechanisms; and communication with bankers to 
get them to release loans for low-income consumers to be able to adopt off-grid generation 
technologies. In a reflection that the country has moved beyond connecting customers to 
the grid, only a small number of government or non-government stakeholders indicated 
grid extension was a priority.

TABLE 2: FINANCING AND PAYMENT PRIORITIES

PRIORITIES ASSAM CHHATTISGARH MADHYA PRADESH ODISHA RAJASTHAN
Metering and Collection X   X X X
Innovative Infrastructure Financing  
(off-grid)

  X      

Grid Extension   X     X
Mapping Credit Ratings of Potential 
Customers of Off-Grid Technologies

         

Household Financing     X    
MSME Financing X X      
Payments Security Mechanism  
(for enterprises)

    X    

Communication with Bankers  
(off-grid)
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Metering and Collection
One of the most urgent priorities that officials identified was metering and collection. 
Smart meters and pre-paid meters were common topics of discussion with government 
and non-government stakeholders in all five states. Smart meters allow for more efficient 
collection of data on household electricity use. With the completion of the Saubhagya 
Scheme, distribution companies (discoms) have millions of new customers. With all 
these new customers, the logistics of billing are more difficult for discoms to handle. As 
some stakeholders told us, discoms often struggle to bill customers on time, so they bill 
for multiple months at a time. Low-income customers in particular are unable to pay the 
larger bills, and as a result the discoms are unable to collect payments appropriately. If 
this problem is not resolved, many households could lose their connections for missing 
payments. Through the central government’s Ujwal DISCOM Assurance Yojana (UDAY) 
scheme, participating states have been assigned deployment targets for smart meters. 
Table 3 shows the targets and progress for four of the five states in this study (Odisha is 
not participating in the UDAY scheme, so comparable figures are not available). All four 
of the states have clearly missed the December 2017 deployment target for smart meters 
above 500 kilowatt-hours (kWh), and absent a significant rollout in the next six to seven 
months, it appears they will also miss the December 2019 deadline for smart meters 
between 200 and 500 kWh.

TABLE 3: SMART METER DEPLOYMENT BY STATE

STATE
200-500 KWH TARGET 

(by dec. 2019)

200-500 KWH 
DEPLOYMENT  

(as of may 2019)

>500 KWH TARGET  
(by dec. 2017)

 >500 KWH 
DEPLOYMENT  

(as of may 2019)
Assam 150,000 15,567 31,000 11,881
Chhattisgarh 652,146 0 488,307 0
Madhya Pradesh 776,487 21,529 295,644 62,730
Odisha — — — —
Rajasthan 56,000 0 31,136 18,003

Source: Ministry of Power, “UDAY Dashboard,” 2019, https://www.uday.gov.in/home.php.

Sample Case: Gram Power
Gram Power, formed in California but now based in Rajasthan, began as a microgrid 
developer in 2010. However, as the central Indian government began aggressively 
prioritizing grid extension, the company realized their strategic advantage was in 
distribution, and so they shifted their business to manufacturing smart meters and 
developing grid monitoring software. Gram Power is ahead of the curve in offering 
Metering-as-a-Service in India. Electronics manufacturers are beginning to partner with 
IT companies to compete for government bids to roll out smart meters, however, there are 
few if any competitors to Gram Power that have integrated all the necessary services as a 
solution for utility customers. Gram Power is currently focused on serving rural customers.7

7.  Yue Wang, “The 30 Under 30 Entrepreneurs Banking On Clean Energy In Asia,” Forbes, April 1, 2019, https://
www.forbes.com/sites/ywang/2019/04/01/the-30-under-30-entrepreneurs-banking-on-clean-energy-in-asia/#-
1ca4ef83107f.
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Financing (innovative infrastructure, household, and MSME)
Some state officials also communicated an interest in financing for infrastructure; for 
households; and for micro, small, and medium enterprises (MSME financing). Some 
stakeholders had innovative policy ideas for household financing. An official at Madhya 
Pradesh Urja Vikas Nigam Limited (the state nodal agency for MNRE) suggested that the 
cost of a rooftop solar system could be included in the cost of a house, and a loan would be 
made available to the buyer to cover the additional upfront cost. This would help leverage 
real estate laws to boost rooftop solar deployment. In Assam, the state is developing a new 
MSME financing policy to offer better incentives to MSMEs that are more likely to stay 
and generate larger economic impact rather than relocate out of the state to chase better 
power rates in other geographies.

Potential Partnerships: Financing and Payment
There are several potential partnership opportunities in the financing and payment 
category. The biggest opportunity lies in the development, deployment, and impact 
assessment of power metering and bill collection technologies. Smart, pre-paid meters 
are a high-value asset that allow discoms to understand energy use and to enable efficient 
billing. In the category of financing, based on our conversations in Madhya Pradesh, there 
could be an opportunity to conduct research into the effects of integrating the cost of a 
rooftop solar system into home loans.

Transmission and Distribution
Officials’ priorities in transmission and distribution were focused primarily on ensuring 
timely and sufficient delivery of electricity to customers. There was some interest from 
Chhattisgarh and Rajasthan in load management using energy storage deployed in the 
transmission and/or distribution grids. Responses from officials are shown in Table 4.

TABLE 4: TRANSMISSION AND DISTRIBUTION PRIORITIES

PRIORITIES ASSAM CHHATTISGARH MADHYA PRADESH ODISHA RAJASTHAN
Reliability/Grid Stability   X X  X X
Quality of Supply X X X  X X
Accountability & Decision-Making          
Affordability of Supply   X      
Innovation          
Storage for Peak Loads   X    X X
Site Assessments          
Safety X        X

Non-government stakeholders also prioritized reliability, grid stability, and quality of 
supply, but additional priorities were important as well. Storage for peak loads and site 
assessments for energy infrastructure were frequent priorities, and innovation in T&D 
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infrastructure and affordability of supply were important concerns, too. A limited number 
of non-government respondents prioritized accountability and decision-making.

Reliability
Reliability was a high priority for states, specifically referenced in Chhattisgarh, Madhya 
Pradesh, and Rajasthan. A common refrain, especially with regard to rural areas, was that 
households were connected to the grid, but the supply was unreliable. As a result, we 
were told some farmers have been dealing with the problem by oversizing grid-connected 
pumps—installing 5 HP pumps when they only need 1 HP to overcome the intermittency 
issue. One solution to this would be replacing grid-connected pumps with off-grid solar 
pumps that are properly sized, but farmers may not wish to go back to a less powerful pump.

Quality of Supply
Another priority area for most of the states was the quality of power supply. Along with 
unreliable power, aggregate technical and commercial losses are affecting the voltage 
of power delivered to customers. According to some officials, this quality problem has 
reportedly caused appliances to short circuit and threatens the government’s ambitious 
LED light deployment scheme. A few states have already begun thinking about innovative 
ways to address this problem. In 2002, Madhya Pradesh installed 100 kilowatts of solar 
panels at the 33/11 kilovolt (kV) substation level in the distribution grid to replace the 
voltage that had been lost by the time it reached the customer. Rajasthan and Odisha 
have recently begun considering implementing this solution as well. One idea proposed in 
Odisha is to create a microgrid of solar panels on rooftops to feed into the distribution grid 
for this purpose.

Potential Partnerships: Transmission and Distribution
In the category of transmission and distribution, there is potential for partnerships to 
help with reliability and quality of supply. Because of the overlap between reliability and 
quality of supply, there are opportunities that could address both issues. There are clear 
investment opportunities in the small-scale solar parks or microgrids at the 33/11 kV 
substation level in the distribution grid. In addition, there could be research opportunities 
to help model the best locations for decentralized renewable energy parks throughout the 
distribution grid, and even at the customer level.

Capacity
Officials consistently expressed concerns about a lack of institutional capacity in 
workforce, funding, and knowledge, especially in the ongoing operation and maintenance 
of distributed energy resources. Officials in Assam, Madhya Pradesh, and Rajasthan also 
expressed concern about a lack of capacity to maintain new grid infrastructure. Responses 
from officials are shown in Table 5.
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TABLE 5: CAPACITY PRIORITIES

PRIORITIES ASSAM CHHATTISGARH MADHYA PRADESH ODISHA RAJASTHAN
Infrastructure X   X   X
After-Sales Service X X X X X
Information Technology X       X
Partnerships/Collaboration          
Workforce X     X  

Each priority in the category of capacity received attention from non-government 
stakeholders in at least two states plus Delhi. Infrastructure, after-sales service, and 
workforce received the most attention, followed by information technology and then 
partnerships and collaboration.

Infrastructure
In the case of this survey, the “infrastructure” priority refers to the proactive, regular 
operation and maintenance of grid infrastructure. Officials in Assam, Madhya Pradesh, 
and Rajasthan indicated building capacity for the construction, maintenance of newly 
developed energy infrastructure as a priority. In Assam for example, officials described 
having too few technicians to patrol and keep up with the maintenance needs of a 
recently expanded service area as a result of the Saubhagya Scheme. Similarly, in Odisha, 
non-government stakeholders indicated that one of the biggest tasks for the off-grid 
sector was to be able to respond to the maintenance needs of the new infrastructure. 
Having supportive technologies to monitor and target servicing requests is essential. 
Finally, in Madhya Pradesh, non-government stakeholders called for proper accountability 
and penalties (when defaulting) for the contractors hired to extend the grid to remote 
areas or to aggregate and distribute off-grid systems.

After-Sales Service
In the case of this survey, the “after-sales service” priority refers to maintenance of 
off-grid systems in response to customer feedback. All five states responded that they 
were seriously interested in after-sales service for distributed energy resources and the 
ongoing operations and maintenance of energy infrastructure at all scales. Officials in 
Chhattisgarh, Madhya Pradesh, and Odisha noted that although India has invested in 
training in the installation of distributed energy resources, more training and investment 
is needed in ongoing operations and maintenance.

Sample Case: OREDA Customer Relationship Centre
The Odisha Renewable Energy Development Agency (OREDA) partnered with JP Jagdev 
of Parameter Softwares to develop the OREDA Customer Relationship Centre (OCRC), an 
institution that monitors distributed energy resources and pumps, provides after-sales 
service, and oversees routine maintenance of energy infrastructure. The OCRC maintains 
a database of distributed energy resources across the state, with information broken down 
by the component pieces of each asset. To help manage the upkeep of these assets, the 
center runs a scheduled maintenance regime, which circulates technicians through the 
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state at regular intervals to provide service and creates the certainty that comes with 
familiarity. Distributed renewable energy assets, with fewer moving parts than centralized, 
conventional generation assets, require less money for maintenance—according to Jagdev, 
maintenance only adds approximately 10 percent to the total system cost over 5-10 years.

Workforce
Officials in Assam and Odisha stated increasing the workforce capacity of their states 
were priorities in the power sector. The Assam Energy Development Agency, the state’s 
nodal agency for the Ministry of New and Renewable Energy, only has 17 employees in its 
headquarters. The agency receives about Rs. 15 lakhs (about $21,500), while Rs. 1-2 crores 
($143,000—$286,000) per year are needed just to fund current capacity. Assam officials 
expressed concern that they did not have enough meter readers to properly collect bills—
an issue that tied into the metering and collection problem that was a high priority for 
most of the states. As of early March 2019, there were 158 subdivision officers responsible 
for bill collection and maintenance of infrastructure in 26,500 villages in Assam.

Potential Partnerships: Capacity
There are several opportunities for capacity-building in the energy access space. The field 
of operations and maintenance is one in which partnerships could be particularly useful. 
One major potential partnership would be to replicate the OREDA Customer Relationship 
Centre model in other states. Officials in Assam expressed interest in creating a 
centralized “control room” for monitoring of energy assets—an idea that could look similar 
to the OCRC. Already facing workforce constraints, however, Assam would need assistance 
to set up a facility like this. There is another, unique opportunity to build capacity in India. 
The MNRE established the Association of Renewable Energy Agencies of States (AREAS) in 
2014 to help coordinate the ministry’s state nodal agencies. The association, however, has 
become dormant in recent years. Indian officials at the center and within the states have 
expressed interest in reactivating it. There could be an opportunity for a similar institution 
in another country to help identify structural changes that could ensure the long-term 
sustainability and effectiveness of the coordinating body.

Regulatory
Very few of the interviewees mentioned priorities in the regulatory category. This is 
likely because we did not interview regulators, focusing instead on those who were 
responsible for the management of the grid, distribution of power, and development of 
renewable energy projects. The priorities that officials did identify in the survey were 
the regulation of the workforce, technologies, and market development. Responses from 
officials are shown in Table 6.
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TABLE 6: REGULATORY PRIORITIES

PRIORITIES ASSAM CHHATTISGARH MADHYA PRADESH ODISHA RAJASTHAN
Workforce X   
Technologies     X    
Enforcement          
Financial          
Data Monitoring          
Distributed Access          
Market Development       X  

Non-government stakeholders flagged more regulatory priorities than government 
stakeholders. While all priorities except for market development received mention from 
non-government respondents, enforcement and distributed access were the most popular. 
Multiple non-government stakeholders also identified workforce regulation, technology 
regulation, financial regulation, and the regulation of data monitoring as priorities.

Other independent studies have identified regulatory barriers to increasing energy 
access in India. One issue is that accessing low-cost capital is difficult for both firms and 
consumers.8 While firms typically access funds from philanthropic institutions or by 
bidding for government procurement tenders, consumers often need low-cost loans from 
banks to purchase off-grid technologies or grid-connected distributed generation like 
rooftop solar. Although the central government may be paying attention to this issue, the 
problem is at the ground level where local bank staff are not knowledgeable about the 
sector. While bank branch staff cannot be forced to release loans to consumers for energy 
access technologies, circulars issued by bank headquarters could help alleviate problems 
arising from this information gap.

There have also been discussions about the accessibility of the regulatory process to civil 
society. In at least some states, regulators do not provide enough information on the rights 
of consumers and how to make use of redress mechanisms when complaints about discom 
practices arise.

Some civil society groups have also protested that quality standards for infrastructure are 
not always enforced, and that the quality of the contractors used by discoms should be 
regulated. All three of these issues could be opportunities for regulators and utilities in 
other countries to partner with regulators and discoms in India to share best practices and 
help cultivate trust among civil society groups.

Finally, although the market for off-grid technologies seems to be shrinking, there can still 
be a role for mini-grids to provide more reliable electricity to communities and potentially 
interconnect with the main grid. Asha Impact Trust, the Rockefeller Foundation, and 
the Shakti Sustainable Energy Foundation commissioned a report in 2016 that assessed 

8.  Colm Fay, Mark Correnti, and Andrew Lieberman, Closing the Circuit: Accelerating Clean Energy Investment in 
India (Ann Arbor: Miller Center for Social Entrepreneurship and William Davidson Institute, 2019), https://www.
scu-social-entrepreneurship.org/thought-leadership/2018/10/1/closing-the-circuit.
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how to interconnect mini-grids with the main grid to best provide last-mile access to 
electricity.9 In the report, Okapi Research and Advisory stresses the need for better 
certainty on the point of interconnection, clear guidelines for decentralized infrastructure, 
and the guarantee that mini-grid owners will be compensated for the full value they 
contribute to the grid, including the physical delivery of electricity as well as ancillary 
services. A report from Intellecap Advisory Services, also supported by Shakti, suggests 
that a comprehensive monitoring and evaluation framework for off-grid systems in India 
would help increase access to capital by allowing enterprises the ability to evaluate their 
systems, provide financial and technical performance data to finance institutions, and 
establish benchmarks for comparison within the industry.10

One non-government stakeholder mentioned two additional regulatory areas that 
should be addressed: First, capturing the perspective of regulators on why regulatory 
gaps exist and how to fill them. Because this report did not include the perspective of 
regulators, further study should focus on interviewing regulators on the energy access 
challenges in their states. Second, the stakeholder suggested there is a need to more 
thoroughly consider the role of distributed generation after Saubhagya. Given that the 
focus on grid extension through Saubhagya has changed the landscape for distributed 
generation technologies, it is important to understand how distributed generation 
should continue to contribute to energy access and what role regulation should play in 
guiding this transition.

Potential Partnership: Regulatory
Given the immense political constraints and power sector distortions utilities in India 
must operate under, adding hundreds of millions of new consumers to an expanded 
service may make it more difficult for the utilities to achieve their targets under the much 
needed UDAY reform program, which aims to improve the financial and operational 
performance of utilities. One way to address this wicked challenge might be to open 
source innovation by creating a “discom challenge” that offers a prize to innovators who 
can design either new business models or technologies to help utilities meet their UDAY 
targets alongside a newly expanded service area. The winner would be incentivized 
by a cash prize and the prospects of piloting the model or technology in a state with 
government backing. Should the solution work, new regulations could be crafted for the 
entire state and serve as a model for other states in the country. The panel of judges would 
most certainly include a state regulator as well as a representative of the utility.   

Energy Technologies
All five states showed a keen interest in a variety of specific energy technologies to increase 
access to energy. Each state indicated that installing and managing agricultural and drinking 
water pumps was a high priority. Energy storage was also frequently referenced as a developing 
interest, as were off-grid generation technologies and appliances. A few states also brought 

9.  Okapi Research and Advisory, Beyond Off-grid: Integrating Mini-grids with India’s Evolving Electricity System (New 
Delhi: Okapi Research and Advisory Board, 2017), https://shaktifoundation.in/wp-content/uploads/2017/09/
Integrating-Mini-grids-with-India%E2%80%99s-Evolving-Electricity-System.pdf.
10.  Intellecap Advisory Services, Monitoring & Evaluation Framework for Off-Grid Enterprises in India (New Delhi: 
Intellecap Advisory Services, 2017), https://shaktifoundation.in/wp-content/uploads/2017/06/ME-Framework-
for-Off-Grid-Enterprises-in-India.pdf.
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up interest in technologies that were not included on the original survey—officials in Odisha 
mentioned micro hydropower and floating solar photovoltaics were mentioned in both Assam 
and Madhya Pradesh. Responses from officials are shown in Table 7.

TABLE 7: ENERGY TECHNOLOGY PRIORITIES

PRIORITIES ASSAM CHHATTISGARH MADHYA PRADESH ODISHA RAJASTHAN
Energy Storage   X X X X
Off-Grid Technologies X X   X X
Appliances X X X X X
Mini-Grid Infrastructure       X  
Remote Monitoring Technologies       X X
Irrigation and Drinking Water Pumps X X X X X
Solar Use on Barren Land
Clean Cooking X     X  
Hydropower       X  
Floating Solar X   X    

Non-government stakeholders were even more eager to prioritize energy technologies. 
Surprisingly, pumps received less attention among non-government stakeholders than most 
of the other technologies, although multiple respondents did mention them as an important 
issue. The most popular priorities were energy storage, off-grid generation technologies, 
appliances, mini-grid infrastructure, monitoring, and solar use on barren land.

Energy Storage
Officials in Chhattisgarh, Madhya Pradesh, Odisha, and Rajasthan indicated an interest 
in energy storage, particularly but not limited to battery storage, to assist the integration 
of renewable energy as they pursue their deployment goals. States indicated an interest 
both in the deployment of storage and in the research of storage technologies. At Malaviya 
National Institute of Technology Jaipur in Rajasthan, the Innovation and Incubation 
Centre is studying various aspects of storage, including developing thermal storage 
technologies, assessing the feasibility of storage using hydrogen, and developing modeling 
to use storage to reduce renewable energy curtailment. Odisha expressed an interest in 
pumped hydro storage to integrate with other renewable energy and balance the grid. 
Madhya Pradesh put forth the idea to convene industry stakeholders to discuss energy 
storage solutions and help draft a policy for the state.

Off-Grid Technologies
Officials in Assam, Chhattisgarh, Odisha, and Rajasthan prioritized off-grid generation 
technologies like solar home systems. Saubhagya has connected millions of new customers 
to the grid, although the scheme also had an off-grid component for places that are 
geographically difficult to connect. According to one non-government stakeholder, there have 
been issues with the off-grid segment of the Saubhagya process where new firms appeared 



Engaging with India’s Electrification Agenda  |  14

seemingly overnight to bid for tenders and delivered low-quality products and little or no 
after-sales service. If this practice was widespread, there would clearly be a role for higher-
quality products and services to meet the needs of remote populations. In the places where 
new connections have come in, the value of off-grid generation has shifted from bringing 
electricity to new customers to guaranteeing power when the grid is unreliable.

Appliances
Appliances range from direct current (DC) fans and lights to solar-powered induction 
stoves to even room-sized, solar-powered cold storage containers. These productive-use 
technologies allow households with no or unreliable grid power to engage in economic 
activities that would otherwise be impossible without some sort of power source. At 
Centurion University of Technology and Management in Odisha, Selco sponsors a lab that 
teaches students how to build off-grid, solar-powered appliances like sewing machines, 
rice hullers, and roti rollers.

Sample Case: Ecozen Solutions
Ecozen Solutions is a company formed in 2009 that develops off-grid, solar-based 
technologies for the agricultural sector. One of the company’s products, Ecofrost, is a solar-
powered, portable cold storage facility. This product, which can be located directly on a 
customer’s farm, allows the customer to store harvested produce for longer without a grid-
connected cold storage facility. The company began in Chhattisgarh but has also deployed 
Ecofrost cold storage in Assam (as part of the UN Development Programme’s “Scale-up of 
Access to Clean Energy for Rural Productive and Domestic Use” project) and Odisha. The 
company also provides after-sales service and education.11

Pumps
The number one priority for government officials in all states we spoke to was installing 
pumps. Water is an even more essential resource than energy, and pumps combine both. As 
of 2016, India had the second highest agricultural output in the world, therefore technology 
to facilitate more efficient and effective agricultural production is of high interest to state 
governments.12 The central and state governments subsidize the installation of pumps, and 
Madhya Pradesh has determined that switching from traditional to solar pumps saves the 
government and farmers Rs. 4 lakhs (about $5,700) over the lifetime of the system. Madhya 
Pradesh is exploring new ways to reduce upfront subsidy costs to the government, including 
new loan structures or new payment structures between the government and the developer. 
In addition to pumps for agricultural irrigation, rural drinking water pumps are also a high 
priority for states. The Chhattisgarh Renewable Energy Development Agency has prioritized 
installing solar-powered pumps in urban and rural areas. As of early 2019, the state has 
installed 9,000 solar-powered drinking water pumps for communities across the state.

Potential Partnerships: Energy Technologies
There are clearly opportunities for partnerships in energy technologies. Officials in many 
of the states we studied indicated an interest in energy storage. In Madhya Pradesh, 

11.  Ashden, “Ashden Winners: Ecozen Solutions,” Ashden.org, https://www.ashden.org/winners/ecozen-solutions.
12.  The Economist, “Agriculture – Rankings – The Economist – World in Figures,” Data, https://worldinfigures.
com/rankings/index/103.
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there is an opportunity to work with the state government to set up and participate 
in an industry consultation and help develop a battery storage policy. In the field of 
appliances, there are clear business opportunities to help supply DC appliances and other 
solar-powered technologies, particularly to hard-to-access populations. The President 
of Centurion University of Technology and Management in Odisha proposed the idea 
of creating a revolving fund of Rs. 1 crore (approximately $144,000) to invest in such 
technologies, and industry partners or philanthropic institutions could help provide that 
funding. Additionally, the Council on Energy, Environment, and Water is implementing a 
program to help commercialize these off-grid productive use technologies.13 This could be 
an opportunity for entrepreneurs to pilot their technologies in a market CEEW estimates 
is worth $50 billion.14 The Assam Energy Development Agency has commissioned an 
assessment of the potential to generate electricity from biomass such as agricultural 
residue and forest wasteland residue. Potential partners could help conduct pilot studies 
and set up rural electricity franchises to deploy these technologies. There is also an 
opportunity to fund useful research conducted by U.S. and Indian academics. Researchers 
from North Carolina State University in the U.S. and National Institute of Technology-
Raipur in Chhattisgarh are collaborating to craft an impact assessment of solar irrigation 
pumps. The researchers are in the early stages of the research design process but will soon 
be seeking funding to carry out their work.

13.  Sanchit Waray, Sasmita Patnaik, and Abhishek Jain, Clean Energy Innovations to Boost Rural Incomes (New Del-
hi: Council on Energy, Environment and Water, 2018), https://www.ceew.in/sites/default/files/CEEW_Clean_en-
ergy_innovations_to_boost_rural_incomes_15Oct18.pdf..
14.  Council on Energy, Environment, and Water, “Clean energy innovations for livelihoods worth USD 50 billion 
market in rural India – CEEW study,” www.ceew.in, https://www.ceew.in/press-releases/clean-energy-innova-
tions-livelihoods-worth-usd-50-billion-market-rural-india-%E2%80%93-ceew.
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Conclusion

In India, states have a significant role in energy, particularly in the power sector. International 
institutions looking to help India develop its power sector can find ample opportunities at the 
state level. Although Saubhagya brought new connections to millions of Indians, the states 
are still identifying opportunities to increase the quality of life and economic opportunity 
of their people. Each state identified in this report is different—in demographics, geography, 
culture, and many other ways. However, a few common themes emerged from our research.

 ▪    First, discoms are struggling to keep up with the millions of new customers 
connected to their grids. There is a need for technology to help them accurately 
measure energy use and a need for more workforce capacity.

 ▪    Second, the operations and maintenance of energy assets, especially distributed 
energy resources, do not receive an adequate amount of attention. There is a need 
for more training in after-sales service and greater resources directed toward regular 
maintenance.

 ▪    Third, the grid is not always reliable, especially in rural areas. There is a need for 
assistance in improving the stability of the power supply and, in some cases, off-grid 
backup generation sources that are not affected by intermittency issues.

 ▪    Fourth, there are significant issues with the quality of supply in many places. There 
is a need for greater voltage control and innovative solutions on the distribution 
grid to help alleviate these problems.

 ▪    Finally, although off-grid solutions may be less necessary as a main source of power 
than before Saubhagya, there is still a role for off-grid generation technologies in 
hard-to-reach areas and for off-grid, productive-use appliances to stimulate demand 
for electricity consumption in newly electrified areas. In particular, there is a need 
for higher-quality products and better after-sales service. Continuing to support DC 
appliance technology innovation as well as supporting business innovation for their 
deployment will ensure that the market of options for consumers to be able to use 
electricity is robust.

India’s states are powerful and there are many forward-leaning officials looking for 
solutions to help boost livelihood and economic opportunity for their people. This report 
sought to highlight opportunities for international partners to engage with a number of 
India’s states to help them meet these goals.
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Appendix One

State Energy Access Priorities 

CATEGORY PRIORITIES
COMPONENTS/ 
EXAMPLES

ASSAM CHHATTISGARH
MADHYA 

PRADESH
ODISHA RAJASTHAN

Financing  
& Payment

Metering  
and Collection

Payment structures
X   X X X

Financing  
& Payment

Innovative  
Infrastructure  
Financing (off-grid)

Entrepreneurship mod-
els, Community-driven 
models, Blockchain

  X      

Financing  
& Payment

Grid Extension Connection costs
  X     X

Financing  
& Payment

Mapping Credit 
Ratings

To target consumers 
who are ripe for pur-
chasing off-grid systems

         

Financing  
& Payment

Household  
Financing

 
    X    

Financing  
& Payment

MSME Financing  
X X      

Financing  
& Payment

Payments Security 
Mechanism  
(for enterprises)

 
    X    

Financing  
& Payment

Communication 
with Bankers  
(off-grid)

End-user financing
         

Transmission  
& Distribution

Reliability/Grid 
Stability

Coverage, Affordability, 
Availability   X X X  X

Transmission  
& Distribution

Quality of Supply Monitoring, Analysis, 
Security, Quality X X X X  X

Transmission  
& Distribution

Accountability & 
Decision-Making

 
         

Transmission  
& Distribution

Affordability  
of Supply

 
  X      

Transmission  
& Distribution

Innovation  
         

Transmission  
& Distribution

Storage for  
Peak Loads

 
  X   X  X
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Transmission  
& Distribution

Site Assessments Assessment of potential 
areas for new renewable 
energy projects & trans-
mission requirements

         

Transmission  
& Distribution

Safety
X       X 

Capacity Infrastructure   X   X X X

Capacity After-Sales Service Residential solar, Clean 
cookstoves X X X X X

Capacity Information  
Technology

Single window  
clearance system X       X

Capacity Partnerships/ 
Collaboration

           

Capacity Workforce Training and education, 
Consumer awareness X     X  

Regulatory Workforce Licensing, Accreditation, 
Certification       X  

Regulatory Technologies Quality, Distribution, 
Intellectual property     X    

Regulatory Enforcement Compliance, Monitoring          

Regulatory Financial Accountability          

Regulatory Data Monitoring Demand management          

Regulatory Distributed Access Guidelines for role of 
distributed generation 
vis-à-vis grid extension

         

Regulatory Market  
Development       X  

Energy  
Technologies

Energy Storage Battery storage
  X X X X

Energy  
Technologies

Off-Grid  
Technologies

Solar home systems, 
Solar PV, Microhydro/
picohydro, Small-scale 
wind, Diesel generators

X X   X X

Energy  
Technologies

Appliances DC fans, Solar-powered 
machines X X X X X

Energy  
Technologies

Mini-Grid  
Infrastructure

Grid interoperability, 
Productive loads       X  

Energy  
Technologies

Monitoring Smart meters
      X X

Energy  
Technologies

Irrigation  
and Drinking  
Water Pumps

Solar pumps,  
Diesel standalone 
pumps, Electric grid- 
connected pumps

X X X X X

Energy  
Technologies

Solar Use on  
Barren Land

Energy  
Technologies

Clean Cooking LPG, Biogas, Solar PV 
cookstoves, Solar ther-
mal, Pipeline gas, Cold 
storage, Energy efficien-
cy in appliances

X     X  

Energy  
Technologies

Hydropower
      X  

Energy  
Technologies

Floating Solar
X   X    
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