
INDIA IS MAKING PROGRESS ON PROVIDING UNIVERSAL ENERGY ACCESS

Since attaining independence in 1947, India has focused on achieving universal rural electrification. However, 
despite making progress on increasing village-level electrification, 45 million rural households still had no ac-
cess to electricity in 2017 (REC, 2017). This has raised questions around the efficacy of traditional approaches to 
energy access and on the role of the private sector in enabling deeper rural electrification.

The Indian government has taken the task of energy access even more seriously in recent times via the Saubh-
agya scheme (REC, 2018a). According to official sources, India has achieved 100% village electrification through 
the scheme (REC, 2018b). However, there is also a realization that 100% village electrification does not mean 
100% household electrification and, therefore the focus has now intensified towards achieving the latter.

With this context on 100% household electrification, it is pertinent to recognize the key issues faced by the 
states—the actual implementors. These include the high aggregate technical and commercial losses and the 
gap between average cost of supply and average revenue recovered (MOP, 2018; UPERC, 2016b). These also 
indicate that innovative approaches may be required to improve not only operations and maintenance but also 
metering, billing, and connection. This provides a case for public-private partnerships, considering the valuable 
experience gained by private mini-grid operators.

MINI GRIDS HOLD PROMISE FOR SUSTAINABLE UNIVERSAL ACCESS

In India, rural distributed renewable energy holds promise in addressing many outstanding challenges simul-
taneously, including climate change, local air pollution, energy access, and energy security (EDF, 2019). Recog-
nizing this, the Indian government has set a target of 3GW of rural distributed renewable energy by 2022. This 
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has the potential to significantly change the lives of hundreds of millions of rural Indians with lack of access to 
reliable electricity, if they have any access at all.

While there are many options to provide rural renewable energy solutions—including solar lanterns and solar 
home systems—solar-hybrid (i.e., solar, battery, biomass, diesel) mini-grid systems hold special allure given 
their ability to provide reliable source of electricity at competitive costs (Bhattacharya and Palit, 2016). Recog-
nizing this, a lot of resources have been allocated to mini grids in India, including by the Rockefeller Foundation, 
which committed $75 million via the Smart Power India Program (Rockefeller Foundation, 2019).

HOWEVER, MINI GRIDS HAVE NOT SCALED AS EXPECTED

The 3GW target translates to approximately 100,000 30kW1 mini grids. However, despite a significant history 
spanning at least 10 years, the current mini-grid installed capacity is less than 1/100th of the target independent-
ly of the lens used: number of mini grids or installed capacity (Dalberg, 2016). Further, very few initiatives—
whether public, private, or combination of the two—have reached scale, as measured by at least 1/100th of the 
target individually.

Over time, given the need for appropriate alignment of incentives and recognizing the need for cost-effective 
provision, there has been a belief that the private sector needs to be involved in the provision of electricity ac-
cess via mini-grid penetration (Malhotra et al, 2018). However, very few initiatives have shown promise to breach 
unit-economics, notwithstanding scale. Only two private sector companies—OMC Power and Husk Power—have 
even reached 100 units.

The key issue has been an elusive profitable unit-economics; that is, ample operating margins at a single mini-
grid level that would allow comfort at the company level, eventually allowing for profitability at scale (Knuckles, 
2016). The basic idea is that companies not only need to cover their operating costs at the unit level, the mar-
gins have to be high enough to cover capital expenditure and company overheads. The issues are manifold, 
including low and uncertain revenues, high capital and operating costs, and policy uncertainty (Smart Power 
India, 2017).

To begin with, compared to urban areas, revenues—per customer as well as total— are not only lower but also 
are more uncertain in rural areas (Bhattacharya and Palit, 2016). Compared to urban populations, the rural pop-
ulations are not only less concentrated but also have lower paying capacity. The lower paying capacity results 
in lower and uncertain demand. Further, given geographic dispersion, these populations are harder to monitor 
and manage; which makes billing and revenue collection a challenge.

The revenue problem is expounded by higher costs at both the capital expenditure and operating levels (Comel-
lo et al., 2016). The former is higher because of (a) lower-scale (kW vs MW/GW) procurement by smaller com-
panies operating in the mini grid space, (b) the need for battery and diesel/biomass backup, and (c) the distri-
bution infrastructure. The latter is higher because of higher transaction costs in monitoring and billing, and in 
O&M. 

100% RURAL ELECTRIFICATION FURTHER INCREASES RISKS TO MINI GRIDS

Finally, policy uncertainty adds to the already thorny issue of revenue certainty (Bhattacharya and Palit, 2016; 
Comello et al., 2016). Before the announcement of the Pradhan Mantri Sahaj Bijli Har Ghar Yojana (Saubhagya) 
scheme for 100% rural electrification (Power Ministry, 2017) via the public-sector distribution companies (DIS-

1 30kW is the size of a typical mini grid

Scaling reliable electricity access in India | February 2020	 2



COMs), it was well known that the government had somewhat abandoned the challenge of provision of elec-
tricity access to the rural population, making it easier for mini grids to operate in absence of competition from 
DISCOMs. 

However, the announcement of Saubhagya and its subsequent execution, despite the unreliable provision of 
electricity, has created a higher level of uncertainty and therefore perception of risk for the viability of the mini-
grid business model. This indicates that, going forward, mini grids may not continue to develop independently 
of the main grid. On the other hand, this higher level of risk could be turned into an opportunity for scaling 
mini-grid businesses, and there is a need to explore public private partnerships that not only utilize the valuable 
experience gained by mini-grid operators but also provide mini grids investors a safe operating environment.

PROMISING BUSINESS MODELS CAN PROVIDE WIN-WIN SITUATIONS

In this paper, we approach provision of reliable electricity access in India from two related perspectives: first, the 
traditional role of the public-sector distribution utilities in reaching rural areas; second, the role of private-sector 
mini grids in complementing the main grid operated by the distribution utilities. Given India’s variable historical 
record in the former (Palit and Bandyopadhyay, 2017), we start by examining the prospects for the latter. Then, 
recognizing India’s recent success on 100% rural electrification as well as the promise of mini grids (DD, 2018), 
we set the stage for exploring promising business models that may provide win-win situations for distribution 
utilities as well as private mini-grid operators.

This study has two components. First, via primary research with multiple stakeholders, we establish the current 
status of the mini-grid industry, including how some companies have started to figure out profitable unit eco-
nomics as well as potential paths to scaling. This primary research leads to the need for policy prescriptions for 
a distribution franchisee model, where a mini-grid developer and the DISCOMs work collaboratively. Second, 
through financial modeling we explore two business models for a distribution franchisee and discuss their ap-
plication in the current context of the government’s goal of 100% electrification in the state of Uttar Pradesh. In 
each of these sections, we first present our methods before presenting our findings. 

In our primary research, we find that many mini-grid developers have shown profitable unit economics and are 
getting ready to scale. This is achieved by using variants of the well-known anchor customer business model 
and via using the following strategic aspects appropriately: (a) site selection, (b) choosing/targeting a custom-
er mix, and finally (c) demand management. In this process, we also find that, given the recent success of the 
Saubhagya scheme in achieving 100% electrification, there is a pressing need to develop business models that 
provide win-win scenarios for both the DISCOMs and MGDOs going forward.

We then develop a couple of business models where the MGDO acts as a distribution franchisee that enables 
higher grid reliability using battery storage—with potentially limited generation—for the DISCOM. Our focus is 
on utilizing the unique advantages of the MGDO such that, when engaged as a distribution franchisee, it enables 
higher value for the DISCOM as a partner and increases the chances of the DISCOM adopting these business 
models. In this context, we explore a basket of functions that the MGDO can provide to the DISCOM; including 
the traditional metering, billing and collection services under the traditional distribution franchisee model as 
well as operations and maintenance, storage, and limited generation.

These models show that it is possible to create business models that are not only appealing from a financial 
perspective to both the DISCOM and MGDO but also meet multiple policy objectives. For example, from a purely 
financial perspective, Business Model #2 (i.e., no local generation) may be preferred by both DISCOM and MGDO, 
whereas Business Model #1 (i.e., local solar generation) may be preferred if meeting multiple policy objectives 
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simultaneously is the goal. 

However, we also show that the eventual success of these models would critically depend on the stakeholders 
agreeing on elements of the business models that lead to win-win situations, such as equitable sharing of roles 
and responsibilities around (a) generation, (b) distribution, (c) operations and maintenance, (d) metering and 
billing, as well as (e) financial value.
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