
 
 

      

 
 
 

 

            

Creating Jobs and Income: How Solar Mini-Grids Are 
Making a Difference in Rural India 
 
Executive Summary  
Solar mini-grids can create jobs, help reduce energy poverty, and improve the electricity supply quality. Mini-

grids increase energy reliability, delivering 24/7 energy supply for both income production and household 

needs. distributed renewable energy solutions such as mini-grids can serve as a complementary solution to 

national electrification in rural India.1  

 

Distributed renewable energy providers in India, particularly mini-grid providers such as Mlinda, Smart 

Power India, and Husk Power, have adopted innovative business models that focus on driving local electricity 

demand by building local communities’ capabilities. With their implementation of a more inclusive business 

model, these distributed renewable energy providers have overcome industry barriers to provide reliable 

electricity. In doing so, they have also created local jobs and fostered greater local economic activity.  

 

As part of a series on renewable energy jobs, this case study highlights Mlinda’s business operations model, 

which is described as the “energy and development services-based mini-grid model.” Through research by the 

Natural Resources Defense Council (NRDC), the Council on Energy, Environment and Water (CEEW), and 

the Skills Council for Green Jobs (SCGJ), this case study shows how Mlinda’s model improves the quality 

and reliability of electricity supply, provides jobs, and additional income opportunities in rural India.  

 

Mlinda’s community mini-

grid deployment efforts 

have created an estimated 

986 jobs from 2016 to 

2020, on average, with the 

number of jobs created for 

each mini-grid ranging 

from 15 to 28. These jobs 

are created through direct 

employment or by creating 

entrepreneurial jobs from 

productive use electricity 

loads such as mills and 

electrified businesses.2  

 

Solar mini-grids offer a 

tremendous opportunity 

for job creation, especially 

if paired with skill 

development, connection 

to markets, and affordable 

and longer tenure 

financing. 
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Solar mini-grids providers such as Mlinda and Smart Power India are expanding across India  

Source: Smart Power India, 2016   
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1. Mlinda has connected nearly 7,000 households to their community solar mini-grid network, providing 

electricity to 35,000 to 40,000 people.3 The company combines energy services with capacity-building 

initiatives, such as entrepreneurial training, technical workshops, and electricity awareness programs, 

helping the community stimulate demand for electricity as part of Mlinda’s success.  

2. Mlinda’s community mini-grid deployment efforts created an estimated average of 986 jobs based on 

NRDC-CEEW-SCGJ analysis. These jobs include 180 direct full-time jobs, 131 full-time equivalent 

(FTE) jobs from contractual work, and 675 productive-use jobs through additional entrepreneurial 

activities.4  

3. Households are willing to pay a higher tariff for electricity if paired with reliability, sufficiency, and 

services to improve livelihoods. Policy support and incentives have the potential to bring down 

distributed renewable energy costs, which in turn can make access to reliable electricity and 

development services more affordable for households. 

4. An estimated 619,000 to 1,134,000 direct and productive use jobs could be created by adding 1,000 

MW of new mini-grid capacity if Mlinda’s “energy services and development-based” business model 

is replicated (see Appendix A for detailed definition of jobs and see Appendix B for job growth 

calculation methodology).5 

5. “Energy and development services-based” business models for distributed renewable energy can  

create jobs, enhance incomes, and support local economic growth while supplementing the national 

governments’ electrification efforts. 

 

Section 1: Energy Access Challenges and the Role of Mini-Grids   
 

Access to affordable energy is vital to 

promote local economic growth and 

improve livelihoods. In 2017, the Indian 

government initiated the Saubhagya 

Yojana to prioritize universal access to 

electricity to all the willing households.6 

Through this program and other policies 

before it, an estimated 700 million people 

in India received electricity access 

between 2000 and 2018.7 Despite the 

tremendous progress in electrification, 

energy poverty and the reliability and 

quality of energy supply remain critical 

issues.  

 

For rural enterprises, grid-electricity use 

is often constrained. According to a rural 

enterprise survey across four states, 

nearly 40 percent of rural enterprises used 

non-grid sources for electricity, and 

several enterprises with high electricity 

demand used diesel generators for their operations.8 While India’s national grid has reached most villages, 

reliability is a critical concern.9 Power outages in remote communities can be frequent, and villages can go 

days without electricity.10 Distributed renewable energy providers are responding to these reliability needs and 

are electrifying both unconnected villages and grid-connected villages with dependable electricity.11 

 

Studies show that addressing rural energy poverty can help increase GDP and improve living standards.12 

Reliable electricity is critical for rural communities’ ability to capitalize on energy access benefits. However, 

electricity services need to be paired with capacity development initiatives such as technical and 

entrepreneurial skills training and access credit to finance appliances.  

Solar mini-grid power provides electricity for grain milling  

Source: Mlinda, 2019  

Five Key Findings 
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Distributed solutions, such as mini-grids, can help reduce energy poverty, boost electricity demand, create 

jobs, and offer a complementary solution to national electrification efforts.13 Community mini-grid 

deployment efforts have demonstrated that mini-grids can bring significant socio-economic development 

around areas where they operate, predominantly rural.14 Mini-grids can also create some local direct, indirect, 

and induced jobs and many more productive use jobs by creating entrepreneurial opportunities from 

productive use loads (see Appendix A for detailed definition of direct and productive use jobs). They can also 

enhance the rural electricity supply quality and efficiency, delivering reliable and clean electricity to power 

local businesses and stimulate rural economies. 

 

Yet, initial mini-grid deployment efforts have faced several challenges.15 The cost of deploying a mini-grid 

system is high—it includes high tariffs for rural customers, which raises affordability concerns. One of the 

primary reasons mini-grid providers have higher tariffs than the average national grid tariff is because 

distributed renewable energy providers receive no operational subsidies. In contrast, the electricity distribution 

companies of India (DISCOM) receive substantial subsidies. Additionally, the political feasibility of aligning 

development initiatives with national grid expansion efforts has led to some uncertainty regarding the 

scalability of mini-grids.16 Lastly, distributed renewable energy providers that focus solely on energy services 

often find it challenging to maintain their customer base or energy demand.17  

 

Electricity supply is vital but often insufficient to expand local economies, household incomes, and electricity 

demand.18 Leading distributed renewable energy providers in India have adopted a more inclusive business 

model that focuses on services that extend beyond electricity supply. These providers have focused on 

building community capabilities by providing complementary services, such as extending credit to finance 

appliance purchases, running technical training and entrepreneurial skills programs, and creating market 

linkages for farmers and new entrepreneurs. Such initiatives have helped spur community development and 

have enabled these distributed renewable energy providers to secure reliable power demand and become self-

sustaining. For this case-study, such a business model is called an “energy and development services” model.   

 

 
 

 

 

  

• Solar Mini-Grid Definition: A solar mini-grid is an integrated system that includes generation, 

energy storage devices, power conversion equipment, and distribution infrastructure; it provides both 

the generation and distribution of energy.19  

• Grid vs. Non-Grid Connection: A solar mini-grid has clearly defined boundaries and can  

• be independent or connected to the national grid.20  

• Capacity: 10 kW to 100 kW 

• Productive Use Loads: The use of electricity for economic development, using electricity to power 

small businesses, mechanization, and electrified agricultural equipment are examples of productive 

use loads.21 

Mini-Grid Basics 

One of Mlinda’s 45 modular solar mini-grids in Jharkhand, India  

Source: Mlinda, 2019  
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This case study outlines how mini-grids can provide reliable power, improve livelihoods, and create jobs. This 

analysis focuses on one mini-grid provider, Mlinda, and highlights a few other select distributed renewable 

energy providers’ experiences. The following sections will detail how specific providers have built successful 

“energy and development services” based models focused on driving local electricity demand and sustaining 

productive use electricity loads. These distributed renewable energy providers have extended their services 

beyond power supply and, in doing so, have overcome industry barriers to provide reliable electricity, create 

jobs, and support local development.  

 

Insights on distributed renewable energy policies in India, market actors, and industry hurdles were obtained 

through an extensive review of literature and government policies. Information regarding employment and 

mini-grid development strategies were obtained through semi-structured interviews with Mlinda between 

2018 and 2020. These interviews informed our analysis on operational strategies, organizational structure, 

and employed workforce. Information gathered in these interviews, complemented by an extensive literature 

review and data from secondary data sources, was extrapolated to understand how mini-grid deployment 

could lead to sustained job growth (more details highlighted in Appendix B). 

 

Section 2: Mlinda’s Approach 
 

Mlinda is a distributed renewable energy provider in Jharkhand serving residential and commercial energy 

needs with reliable power.22 The company aims to use electricity as a development tool and seeks to end 

energy poverty through its work, i.e., deploying community mini-grids across rural India.23 Mlinda has 

developed a four-step methodology for deploying and ensuring reliable energy service.  

 

The first step is community engagement. Mlinda ensures that its services can meet each community’s needs 

by first conducting a detailed survey to assess demand and ability to pay.24 Mlinda’s installation and pre-

assessment model is rooted in building close ties with villagers; they ensure this by obtaining a household 

commitment of 75% or more upfront.25  

 

The second step in their process is to conduct electricity load analysis and mini-grid design. This analysis 

helps Mlinda size their community mini-grid to provide the needed capacity to power residential and 

productive use loads.26  

 

Third, their operations and 

maintenance personnel are 

locally-based, allowing 

Mlinda to build trust with the 

community members they 

serve.  

 

Finally, Mlinda has a 

development team dedicated 

to working with communities 

to support micro-enterprises. 

The in-country team develops 

tailored strategies, such as 

connection to markets, 

regionally specific skills 

training, and productive use 

appliance financing to power 

local economies.27  

 

 

 

 

Modular gird construction, setting the framing for Mlinda’s PV panels  

Source: Mlinda, 2019  

Local workers installing the framing for photovoltaic (PV) solar panels  

Source: Mlinda, 2019  
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• Mini-Grids: Mlinda has installed 45 solar PV-hybrid mini-grids in Jharkhand, India; the average 

capacity of each community mini-grids is typically 23kW to 30kW.28   

• Storage: Solar PV-hybrid mini-grids primarily utilize lead-acid batteries for storage. Diesel 

generators are used for back-up power in limited instances, such as inclement weather or battery 

failure.29  

• Productive Use Loads: Mlinda focuses on powering loads that create new income-generating 

activities; Mlinda supplies power to millers, oil expellers, large irrigation pumps, and small irrigation 

pumps.30 

• Growth: Mlinda has deployed and operates mini-grids in 45 villages and aims to expand to 125 

communities by 2023.31 

• Internal Rate of Return (IRR) per project: The IRR of each mini-grid project is around 5%.32 

 

Section 3: Overcoming Industry Hurdles   
 

Industry Hurdle: Sizing the System and Capacity  
Distributed renewable energy providers face a challenging business proposition in attempting to project local 

demand and system capacity.33  

 

Solution: Mlinda takes a quantitative approach to ensure its services fit the community’s needs. Mlinda 

analyzes and forecasts productive and domestic loads within specific geographical parameters and uses this 

information to size their systems. They also provide enough capacity to meet demand growth for three years. 

While this raises capital cost, it provides a better customer experience and allows for unconstrained economic 

development.  

 

Industry Hurdle: Sustaining Electricity Demand  
Reliable electricity, in itself, is insufficient to sustain or increase electricity demand. Energy services need to 

be coupled with capacity development initiatives that can help households increase their incomes. Distributed 

renewable energy tariffs are significantly higher than grid-connected electricity tariffs, which are subsidized. 

This price difference has impeded the adoption of mini-grid power.34 Rural customers often have constraints 

in their ability to pay for higher distributed renewable energy tariffs, especially when electricity services are 

not paired with opportunities to enhance income-generating activities, such as promoting productive use 

loads. Distributed renewable energy providers that have focused solely on electrification have experienced 

low demand.35 

 

Solution: Mlinda has adopted a business model that expands beyond energy distribution and transmission—it 

focuses on capacity development efforts. Mlinda determines the tariffs based on a “willingness-to-pay for 

reliable power supply” exercise with the community. Mlinda finances soft loans for community members to 

purchase energy-efficient appliances and retrofits existing diesel appliances to electric use. They also work 

with communities to secure water for irrigation and assist in getting local crops to the market. Appliance 

usage, especially the use of productive load appliances such as mills, pumps, and sewing machines, has 

improved household incomes.36 The use of these appliances has strengthened household’s ability to pay for 

electricity and has helped Mlinda secure a stable energy demand. Mlinda prioritizes promoting agro-systems 

and micro-enterprises to sustain energy demand.37 Even amidst the COVID-19 pandemic, rural customers’ 

energy demand has not waivered, providing another example of how increasing local entrepreneurial 

development can yield a consistent energy demand.38  

 

Industry Hurdle: Tariff Pricing and Regulation  
The dichotomy between mini-grid tariffs and tariffs offered by national grids is stark. For instance, grid 

electricity tariff in Jharkhand was ₹5.75 ($0.07)/kWh for rural domestic consumers and ₹6 ($0.08)/kWh for 

rural commercial consumers in 2020, whereas mini-grid tariffs can be 3 to 7 times higher.39 These high tariffs 

are due to the fact that distributed renewable energy providers need to balance recouping capital and operating 

costs and charging a price that customers can pay. Mini-grid deployment requires substantial investments – 

Mlinda Business Overview  
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PV solar cells, batteries, and 

construction fees. Mini-grid 

providers in India receive no 

operational subsidies, as 

opposed to state-owned 

DISCOMS. Without grants or 

government incentives, 

distributed renewable energy 

providers need to recoup costs 

by charging cost-reflective 

tariffs that are often higher 

than the national grid 

electricity tariffs.  

 

Solution: To qualify as a 

private provider, Mlinda has 

sought only private funding.40 

Therefore, it can charge a 

tariff above the India national 

grid prices.41 The current 

daytime tariff is around ₹22 

($0.32)/kWh, and the night-

time tariff is around ₹44 

($0.64)/kWh.42 The price 

disparity between day and 

night-time tariffs is due to the cost of storage. Since mini-grids rely upon solar generation, the cost of 

generating electricity during the day is significantly less. Storage is an expensive operation element, and 

Mlinda must supply night-time loads using battery storage or diesel generators, which add to the operational 

costs. Innovative financing, scaling capacity, and supportive policy measures will be essential drivers to help 

bring down tariff costs and ensure distributed renewable energy is not strictly a premium service that only 

some users can afford. 

 

Mlinda provides reliable energy services; even villages with a grid connection and access to less expensive 

power have been shown to sustain their demand for distributed renewable energy. In these villages, Mlinda 

offers something the grid cannot: a 24/7 energy supply that meets the community’s livelihood and household 

needs; local services and assistance that improves incomes; and measures that help reduce energy poverty.  

 

Mlinda also works with the community to power income-generating activities, thereby improving their 

customers’ ability to pay. They provide training on the use of appliances for economic activities and offer 

appliance leasing programs to enhance local entrepreneurs’ capabilities. Mlinda has focused on customer 

engagement which has enabled the company to improve the average revenue per user (ARPU) gradually. 

While Mlinda has so far been successful in navigating the challenges of higher tariffs, policies that help bring 

down capital costs can make distributed renewable electricity more affordable for households.  

 

Industry Hurdle: Risk of Grid Expansion  
One of the risks distributed renewable energy providers face is the liability of stranded assets if the national 

grid arrives or if grid reliability improves in the villages serviced by the mini-grid provider.43  

 

Solution: By working in collaboration with the state and national governments’ electrification efforts, 

distributed renewable energy providers can reduce business risk and either complement or interconnect with 

the national grid power supply. Mlinda provides power to both off-grid communities and grid-connected 

communities with intermittent power supply.44 Mlinda is a certified “Rural Energy Service Provider” with the 

Ministry of New and Renewable Energy (MNRE).45 Mlinda has worked with MNRE and Jharkhand 

Renewable Energy Development Agency (JREDA) to coordinate its distributed renewable energy expansion. 

India has achieved national electricity grid expansion through targeted policies. However, various state power 

Reliable lighting is provided for a household in Jharkhand, India through solar mini-grid power 

Source: Mlinda, 2019  
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DISCOMS struggle with unreliable supply, transmission losses, worsening financial health, and network 

maintenance difficulties. For such distressed DISCOMS, reliably servicing new, often low-paying, 

connections acquired through the Indian government’s electricity for all programs will be challenging. In such 

a situation scaling the use of Mini-grids can represent a mutually beneficial solution to all actors—state and 

central governments, power distributors and generators, and communities.46  

 

Industry Hurdle: Political Support  
Mini-grids are most successful when they have governmental support.47 The off-grid energy space is a nascent 

market; technology costs are high. Without policies that foster off-grid energy development, distributed 

renewable energy providers have struggled to become self-sustaining. Integrating off-grid solutions with 

national efforts to improve electricity quality and reliability will be especially important when or if the central 

government begins efforts to privatize state-owned DISCOMS.48 

 

Solution: Supporting distributed renewable energy providers with a community development focus can help 

strengthen national and state governments’ efforts to improve reliable electricity access to meet rural needs, 

create jobs, and promote local economic development. Additionally, community mini-grids have local 

operations staff that enables these providers to address supply disruptions and any issues that may occur, 

ensuring reliability.  

 

Over the years, Mlinda has developed strong ties with JREDA.49 Mlinda serves as a complementary solution 

to grid power in Jharkhand. They have been an instrumental stakeholder working with the Jharkhand State 

Electricity Regulatory Commission (JSERC) to establish and strengthen the Draft Mini-Grid Policy 2018 for 

Jharkhand.50 This policy aims to offer clear regulatory guidelines for mini-grids to strengthen decentralized 

renewable energy growth opportunities in the state.51 Uttar Pradesh enacted a similar policy in 2016. The 

Uttar Pradesh Mini-grid-Policy outlines a flexible tariff structure and identifies areas eligible for mini-grid 

development.52 Since creating this policy, private mini-grid providers have been able to work in parallel with 

Uttar Pradesh Power Corporation Limited (UPPCL) to provide greater energy security in the state. Supportive 

regulatory policies outlining licensing procedures, tariff guidelines, and grid interconnection stipulations can  

reduce costs and scale mini-grids.53 

 

 
Community mini-grid installed in Sahtioli village  

Source: Mlinda, 2019  
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Section 4: Mlinda’s 
Jobs Impact  
 

Mlinda is continuing to 

expand its operations. In 

2016, it was in a pilot phase 

with only two mini-grids 

deployed. As of January 2021, 

Mlinda manages 45 mini-

grids. Thus far, they have 

connected nearly 7,000 

households to their 

community mini-grid 

network, providing electricity 

to 35,000-40,000 people.54 In 

addition to managing and 

deploying mini-grids, Mlinda 

has an ancillary business that 

runs community mustard oil 

expeller operations. Through 

this work, Mlinda has created 

market linkages for 

communities’ mustard oil.   

 

Figure 1: Mini-Grid Project Phases and Jobs (for a 25 kW Capacity Mini-Grid)  

 
  Source: Mlinda data 55   

 

 

Mini-grid operator and engineer test the mini-grid power supply  

Source: Mlinda, 2019  
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Job Creation  
 

Mlinda’s mini-grid expansion efforts have created direct, indirect, induced, and productive use jobs 

(Appendix A). This case-study estimates direct jobs and productive use jobs.  

 

Direct jobs are earnings and output attributed to the design, installation, and maintenance of mini-grid 

projects.56 Upon completion, a community mini-grid will employ 3 to 5 individuals full-time.57 Direct short-

term contractual jobs are created during the deployment and construction of community mini-grids, and these 

jobs are contracted for only the duration of construction.  

 

Mlinda also supports, enhances, and establishes local livelihoods; these jobs are classified as productive use 

jobs. Productive use jobs are new and enhanced entrepreneurial jobs that stem from mini-grid electricity and 

include jobs from mechanization and electrified small businesses. Productive use jobs are variable and can 

differ by location. This case study does not include the use of irrigation pumps by farmers in the productive 

use jobs figures (see Appendix A for detailed jobs definitions).  

 

The number of jobs created from Mlinda’s mini-grid deployment efforts is summarized in Figure 2 and 

detailed in Appendix B.1. Based on our projections, Mlinda’s community mini-grid deployment efforts have 

created an estimated 986 full-time equivalent (FTE) jobs, on average from 2016-2020. The number of direct 

and productive use jobs created from each mini-grid ranges from 15-28 due to each mini-gird’s size, the 

number of connections, and the uptake of productive use loads (see Appendix B.1 for specific calculation 

details).58 

 

Figure 2: Employment Estimates from Mlinda’s Mini-Grid Deployment   

 
 Source: NRDC-CEEW-SCGJ estimates based on Mlinda data, 201959 

 Note: All values are shown as full-time equivalent jobs; the jobs figures in this table represent the number of       

jobs across Mlinda’s entire mini-grid portfolio (45 mini-grids at the time of this report) 

 

Livelihood Impact for Farmers  
 

Improved energy access can create livelihood improvements, specifically for farmers. In villages where 

Mlinda operates, most households rely on agriculture for either subsistence farming or income generation. 

Access to reliable electricity has enabled these farmers to transition from using diesel pumps to efficient 

electric pumps for irrigation.  
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To improve their access to irrigation, 

Mlinda supports farmers in three ways. 

First, Mlinda connects the village in which 

it operates to irrigation sources such as 

reservoirs or canals. Second, Mlinda 

establishes ties with vetted suppliers of 

efficient pumps and offers farmers credit 

to purchase electric pumps, if required. 

Third, Mlinda has established a pump 

borrowing system. Mlinda loans pumps to 

farmers (at no additional costs), and 

farmers simply pay the incurred energy 

costs for running the electrical pump.60 

These arrangements benefit both parties—

farmers receive access to efficient electric 

pumps to irrigate crops and boost 

agricultural productivity. At the same time, 

Mlinda secures a reliable daytime energy 

load when the cost of electricity generation 

is low.  

 

Creation of New Entrepreneurial Jobs 
 

Mlinda helps community members buy energy-efficient appliances and acts as an intermediary with appliance 

wholesalers assisting with appliance delivery and coordination. In some instances, Mlinda also provides 

micro-financing so that community members can purchase appliances such as rice-hullers and millers.61 

Mlinda helps these entrepreneurs and farmers establish market linkages to sell their products. Efforts to 

increase productive use loads and appliance access have created new entrepreneurial jobs and have increased 

Mlinda’s productive use loads.  

 

One of Mlinda’s key 

operational success metrics is 

community gross domestic 

product (GDP) growth. Mlinda 

invests a considerable amount 

of time and resources in 

developing skills and building 

capacity within rural 

communities so that electricity 

services can be utilized to spur 

local economic growth.62 

Mlinda has partnered with 

Sambodhi, a third-party 

auditor, to conduct bi-annual 

impact assessments. These 

assessments aim to measure the 

effect community mini-grids 

have on local GDP, carbon 

emission reductions, and 

livelihood gains. The results 

are depicted in Figure 3.63  

 

 

 

 

Farmers can now irrigate their fields with electric powered pumps 

Source: Mlinda, 2019  

Mini-grids power productive use loads like grain mills  

Source: Mlinda, 2019  
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Figure 3: Mlinda’s Livelihood Impact Summary (2018)  

 
  Source: Mlinda64 

 

 

 

Sahitoli, a hilly village in Jharkhand’s Gumla district, was without grid-connected electricity. Before Mlinda 

started working there, the village depended on diesel generation and kerosene for lighting.  

In April 2018, Mlinda built a 22.4 kWp solar-powered mini-grid and worked with community members to 

transition Sahitoli from diesel and kerosene to clean energy. Mlinda has worked with the community of 

Sahitoli to convert several diesel-based pumps, rice hullers, and millers to electric-based use, which has 

helped provide additional sources of income. The community mini-grid deployment in Sahitoli created 18 

jobs through direct employment and entrepreneurial jobs that resulted from productive use loads.65 

 

Mlinda prioritized building community capacity and worked with farmers to develop, sustain, and increase 

electricity usage. Mlinda was able to extend mini-grid connections to the Chandal dam, a location just outside 

of the village where most farms pump water to irrigate their lands—extending the connection led to sustained 

agricultural energy usage for irrigation and increased crop production.66 Mlinda also helped Sahitoli produce 

value-added products by supporting an initiative to use oil expeller units to process mustard oil. Processing 

the mustard seeds to oil has helped increase the mustard crop demand, and Mlinda has helped create market 

linkages for the communities’ mustard oil.   

 

Livelihood Impact from the Sahitoli Village Community Mini-grid (2019) 67 

• Connected Households: 124  

• Productive loads: 19 small pumps, 3 rice hullers, 2 wheat mills, and 2 shops 

• Jobs Created: 18 direct full-time and productive use jobs 

• Average Income Increase: 10% to 15%  

• GDP per capita Increase: 10.6%  

 

 
 
 
 
 
 
 
 
 

Mlinda Impact Spotlight: Sahitoli Village 

 

Sahtioli villagers irrigate fields with electric pumps powered by solar mini-grid 

Source: Mlinda, 2019  
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Section 5: Spread of Distributed Renewable Energy Providers in India  
 

Mini-grids are a promising distributed renewable energy technology and have the potential to become 

commercially viable in India.68 Mini-grids offer a direct pathway towards providing high-quality electricity to 

rural communities and provide a gateway for additional income generation. State governments such as Uttar 

Pradesh and Jharkhand show that mini-grids will play a key role in increasing rural electricity use and 

reducing energy poverty. International players are also helping drive mini-grid development in India; 

organizations such as the Rockefeller Foundation, Engie’s impact investment fund, and others have helped 

finance several mini-grid projects in India.69  

 

Smart Power India  

The Rockefeller Foundation supports Smart Power India (SPI), and thus far, electrification efforts through 

mini-grids have been deployed in Bihar, Uttar Pradesh, and Jharkhand. To date, SPI has developed 300 

renewable energy mini-grids, installing 9.2 MW of capacity.70  

 

Before Smart Power India (SPI) began deploying its mini-grid portfolio, SPI analyzed two business models 

for mini-grid deployment. One utilized an anchor-based approach and the other a non-anchor-based 

approach.71 An anchor-based system is where the mini-grids are deployed to a region with a large baseload, 

such as a telecommunication tower; while a non-anchor-based approach is more community-centric, focused 

on developing local productive use loads.72 After analyzing how these two approaches affected household 

revenue and income generation, Smart Power India turned to a non-anchor-based model, and focused on 

pairing energy services with development services. Their adopted community-centric model focuses on 

building local economies’ demand for power by supporting income-generating activities.73  

 

Smart Power India Socio-Economic Impact (2017) 74 

• Creating new business opportunities: The arrival of reliable mini-grid power resulted in a 7% 

increase in operating businesses  

• Expansion of existing business: Of existing micro-enterprises, 11% purchased appliances 

• Increased Incomes: Micro-enterprises reported a 12% to 15% increase in monthly revenues.  

• Health Benefits: Of the households surveyed, 23% switched entirely to electric lighting, eliminating 

diesel and kerosene usage and improving household air quality  

• Increase Access to Essential Services: Mini-grid electrified communities have increased the hours of 

operations for facilities, such as markets and healthcare facilities   

 

 Solar mini-grid in India  

Source: Smart Power India, 2018  
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TATA Power and The Rockefeller Foundation  

The Rockefeller Foundation has partnered with Tata Power, India’s largest integrated power company, to 

deploy 10,000 mini-grids across India.75 The new venture called TP Renewable Microgrid was launched in 

November 2019 and will develop 10,000 mini-grids over the next seven years in Bihar and Uttar Pradesh.76  

 

TP Renewable Microgrid plans to deploy a “Utility-in-a-Box” modular mini-grid system that can be deployed 

and adopted to meet a community’s energy demand. The mini-grid system comes pre-assembled with all 

hardware, which has enabled TP Renewable Microgrid to decrease their overall capital costs by 23% and 

reduce the installation time by 80%.77 The company is focused on making its business model commercially 

viable and is looking to supply clean, abundant, and affordable electricity across rural India. 

 

 
 

 

 

TP Renewable Microgrid aims to connect 5 million households and 25 million people with distributed 

renewable energy. They estimate that their electrification efforts will power 10,000 rural enterprises, create 

10,000 new green jobs, and provide irrigation for over 400,000 local farmers.78 TP Renewable Microgrid will 

own and operate each community mini-grid, and the Rockefeller-backed Smart Power India will provide 

technical expertise. Smart Power India will help ensure that both energy and development services are offered 

to connected communities by providing business development support and ancillary services to sustain local 

economic growth.79  

 

Husk Power Systems  

 
Husk Power Systems designs, builds and operates hybrid power plants in Bihar and Uttar Pradesh. Their 

business model is focused on community engagement, and they work to ensure that villagers are trained to 

manage and operate their Solar PV and biomass generation systems. Currently, Husk Power Systems operates 

over 75 mini-grids with a total installed capacity of over 1.75 MW. They estimate that their electrification 

efforts have created 125 direct full-time jobs and 80 additional part-time productive use jobs.80 Husk Power 

Systems operates under a business model focused on providing reliable 24/7 electricity services to meet the 

needs of households, community facilities, small businesses, and factories. 

 

 

Mini-grid plant operator checks battery charge in mini-grid power house  

Source: Mlinda, 2019  
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Solar mini-grids have been shown to drive socio-economic growth and can provide a low-cost solution for 

increasing energy access. The Mini-grid Investment Accelerator estimates that 44% of new energy 

connections in developing Asia will be through mini-grid power.81 If executed well, mini-grids can be an 

attractive means for rural electrification and present an opportunity to spur new income-generating actives in 

electrified rural communities.  

 

National electrification plans across the developing world are beginning to incorporate mini-grids to service 

last-mile connections. Countries throughout South and South-East Asia have adopted specific policies and 

initiatives to spur broader mini-grid development.82 For example, Indonesia has recently updated its national 

development plan. The plan outlines how mini-grids play a significant role in reaching off-grid electrification 

goals and are critical to providing reliable electricity access to remote villages.83  

 

Auko Energy, one of a handful of distributed renewable energy providers in the region, formed a partnership 

with the Millennium Challenge Account to develop an extensive 1.2 MW mini-grid network in Indonesia. 

Local communities own the mini-grids, and Akuo Energy helped train local staff to maintain and operate the 

mini-grids. Akuo Energy has supplied electricity to power productive use loads such as shops, chillers, and 

pumps and has helped connected communities shift away from diesel reliance.84  

 

In Myanmar, decentralized electrification is a crucial aspect of Myanmar’s National Electrification Program 

2015 (NEP).85 Yoma Micro Power, a prominent distributed renewable energy provider in Myanmar, has 

deployed over 250 solar PV-hybrid mini-grids across the country.86 Yoma works closely with the 

communities it services and has established public-private partnerships to increase its projects’ sustainability 

and success.87 

 

Mini-grid development has also begun to expand across Nepal and Bangladesh. One prominent mini-grid 

developer in Bangladesh, Rahima Renewable Energy, has adopted a development model that focuses on 

building local enterprises’ demand for power.88 Their deployment of an 80 kWp solar PV-hybrid mini-grid 

was paired with efforts to promote income generation from agro-processing activities. Based on Rahima 

Renewable Energy’s assessment, productive work engagement increased by 33% since the community mini-

grid deployment.89  

 

In Nepal, Gham Power has adopted a distributed renewable energy system to fit Nepal’s local context. Gham 

power installed a network of “mini-mini-grids” in Nepal’s hilly eastern region and has worked to integrate 

productive use appliances at project sites. Part of its services model included hosting workshops on productive 

electricity end-use. The firm estimates that 200 entrepreneurial jobs have been created from mini-grid 

electricity use in Nepal.90    

 

 

Section 6: New Opportunities Ahead  
 

This case study highlights an inclusive electricity and development services model that can yield benefits for 

both communities and distributed renewable energy providers. Using such a model to scale mini-grid 

deployment can help improve rural livelihoods, create jobs, and reduce income and energy poverty.  

 

Job Growth Prospects  
 

MNRE launched Pradhan Mantri Kisan Urja Suraksha evam Utthaan Mahabhiyaan (PM KUSUM) in 2019 

to promote decentralized grid-connected solar mini-parks (Component A) and off-grid and grid-connected 

solar pumps (Component B and C, respectively) in rural areas. The program aims to add 10,000 MW of grid-

connected small/micro solar or other renewable source-based generation by 2022 with an initial target of 

1,000 MW.91  

Solar Mini-Grids Drive Socio-economic Growth in South Asia   
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Meeting the initial 1,000 MW target by deploying mini-grids that follow an “energy services and 

development-based” business model, similar to Mlinda, could create 619,000 to 1,134,000 jobs. The number 

of jobs created from Mlinda’s business model is similar to the industry. Mini-grid providers that have adopted 

a business model that incorporates both energy services and capacity development initiatives have created and 

sustained a similar number of jobs to Mlinda. Based on information gathered from case studies across South 

Asian a comparable projected job average estimate was derived—800,000 jobs could be created for 1,000 

MW of installed mini-grid capacity. The number of jobs, particularly productive use jobs, differs based on the 

type of business model, uptake of productive use loads, and geography (see Appendix B for the detailed 

calculation methodology). 

 
 

Skill Development  
 

Mini-grid projects can create new jobs in India’s rural areas, which go beyond the agricultural sector. 

Distributed renewable energy providers often work in remote geographies where there can be a shortage of 

skilled workforce. Designing targeted training and skill development programs at regular intervals is key to 

addressing the scarcity of skilled workers in the sector. Skills development trainings organized by distributed 

renewable energy providers can complement state and other institutions training offerings. 

 

Inputs from distributed renewable energy providers suggest a continuous need to train plant operators and 

provide refresher-training programs across the project life cycle. Training programs can improve the 

community's capacity and significantly increase the participants’ employability in associated sectors. Once 

trained, skilled local plant operators can draw upon their project management experience and technical skills 

to shift to other entrepreneurial jobs. Two Qualification Packs developed by SCGJ, namely SGJ/Q0111: Solar 

PV Project Helper and SGJ/Q0118: Solar Off-Grid Entrepreneur, focus on developing skills pertaining to 

mini-grid installation and associated entrepreneurship actives.92 Partnerships between civil society groups like 

the SCGJ and local distributed renewable energy providers are critical to promoting broader skill 

development, increasing the skilled workforce, and enhancing local entrepreneurs’ capacities.  

 

Powering livelihoods and reducing energy poverty requires a coordinated approach. A public-private 

partnerships model could help establish a mini-grid interconnection framework that benefits both the public 

and private sectors.93 With states and DISCOMs facing mounting debt, the ability to improve rural electricity 

reliability is likely to be constrained. In specific contexts, distributed renewable energy solutions such as 

community mini-grids can be an effective and reliable alternative to grid electricity.94  

 

Pairing electricity services with other initiatives can promote rural enterprise development, improve villages’ 

resilience to natural disasters, and enhance the reliability of healthcare, which is especially critical during the 

COVID-19 pandemic.  

 

A large portion of India’s rural population does not have access to reliable power. While the extension of 

reliable electricity services is critical, access to energy alone cannot steer rural economic growth. Experiences 

of distributed renewable energy providers highlighted in the case study exemplify that complementing energy 

services with skill development, connection to markets, and financing can benefit both the distributed 

renewable energy provider and the community. These efforts have helped rural communities sustain 

entrepreneurial activities such as grain milling and food processing. Mlinda and the other distributed 

renewable energy providers included in this case study have showcased that mini-grids are a viable solution to 

bridge the rural energy accessibility gaps and create jobs.  
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Appendix A: Jobs Definitions  
 

A.1 Jobs Description  

• Direct jobs: include permanent and short-term contractual jobs associated with the design, 

management, construction/installation, and maintenance of projects. Mini-grids create direct full-time 

jobs in the design and maintenance, and operations phases of the project.  

• Direct short-term contractual jobs: are created in the design and construction period and typically 

last three to four months. 

• Productive use jobs: are those created by the end-users of the mini-grids. In this case study, 

productive use jobs are existing and new entrepreneurial jobs that have been enhanced due to the use 

of mini-grid electricity. Some examples of productive use jobs include those from electrified rice-

hulling machines, cold storage units, oil expellers, grain-milling machines, air compressors, sewing 

machines, shops, and welding machines. Productive use jobs can vary significantly based on the 

geography, the business model of mini-grids, and operators.  

• Indirect jobs: are related to the manufacturing of equipment and materials used in the project, the 

supply chain that fabricates and delivers these materials, and the finance and banking sectors that 

provide services for the construction and operation of a project. This case-study does not estimate 

indirect jobs. 

• Induced jobs: are jobs created due to expenses by people directly or indirectly employed by the 

projects. This case-study does not estimate induced jobs.  

 

A.2 Short-term Contractual Jobs vs. Full-time/Permanent Jobs Explanation  
The construction and deployment of mini-grids create short-term contractual jobs spanning approximately one 

month to four months (i.e., pre-construction, modular gird installment, powerhouse construction, pole 

erecting, and wiring). Once the project is completed, those functions are no longer needed, and the workforce 

employed for those functions moves on to the next project. For the last phase of the project (i.e., operations 

and maintenance), the employment lasts for the project’s lifetime, and those jobs are direct full-time jobs. 

 

Appendix B: Jobs Analysis  
 

B.1 Mlinda Jobs Analysis  
Mlinda provided the job data used in this analysis; all employment information was collected through an 

interview with Gaurav Pandey, Head of Operations at Mlinda. The data outlined in Table B.1.1 is organized 

on a per-project basis.  

 

Table B.1.1: Mlinda Jobs per Mini-grid  

Per Mini-grid Employment  Jobs 

Direct Full-Time Jobs  3 to 5 

Direct Short-Term Contractual Jobs  10 to 15 and then 7 to 8 

Productive Use Jobs  10 to 20 

Source: Mlinda95 

 

Employment ranges provided by Mlinda were used to calculate a low and high total job estimate. The total 

fulltime equivalent job coefficient was then derived for direct short-term jobs to depict the number of annual 

jobs created from contractual work. The lower-ranging job values are multiplied by the number of projects to 

derive a low estimate for the number of total jobs. The higher ranging job values were multiplied by the 

number of projects to obtain a high estimate. Averaging the two total estimates, Mlinda has created an 

estimated 986 jobs to date. Dividing the total number of jobs created by Mlinda by the installed capacity (the 

number of mini-grids deployed 45 multiplied by the average mini-grid size 25 kWp) a job/kWp ratio was 

calculated and depicted in Table B.1.2. Since this case study focuses on the “energy services and development 

model” for mini-grids, we include productive jobs in the jobs/kWp calculations. 
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Table B.1.2: Mlinda Mini-grids Jobs (Direct, Indirect, and Productive Use Jobs) 

Mlinda Project Information  

Number of Mini-grids deployed     45 

Total capacity (kW)      1,125 

Total Jobs  Low Estimate High Estimate 

Direct full-time jobs 135 225 

Full-time equivalent jobs from part-time construction jobs 

over 3 to 4 month period)  112 151 

Indirect livelihood jobs  450 900 

Total Fulltime Equivalent Jobs (FTE) 697 1276 

Mlinda job/kWp (With Productive Use Jobs) 0.62 1.13 

Mlinda’s Average Job Values Average Estimate  

Average FTE Job total (With Productive Use Jobs) 986  

Average Mlinda job/kWp (With Productive Use) 0.877  
Average FTE job total (Without Productive Use Jobs) 311  
Average Mlinda job/kWp (Without Productive Use Jobs) 0.277  

Source: NRDC-CEEW-SCGJ estimates based on Mlinda 96 

  

B.2 Tata Power and Rockefeller Foundation Projected Jobs Analysis  
Additional case studies were compiled for this report to compare the figures obtained by Mlinda to other mini-

grid development efforts. The case-study draws upon information from the Tata Power and the Rockefeller 

Foundation’s 10,000 mini-grid initiative. This program published publicly available job statistics, forecasting 

that one direct job and ten new entrepreneurial jobs would be created per mini-grid. However, actual on-the-

ground experience may vary. The average grid capacity used for the analysis is 25kWp.97  

 

Based on this information, the estimated average job/kWp ratio is 0.44. The job numbers outlined in Table 

B.2.1 represent the average number of jobs created per project; thus, some mini-grids may exceed or fall short 

of these averages. Information on short-term contractual jobs was not available, and short-terms jobs were not 

included in Table B.2.1 or in the calculated job/kWp ratio. The job/kWp ratio is based on only direct full-time 

jobs and productive use jobs. 

 

Table B.2.1: Tata Power & Rockefeller Foundation Jobs (Direct and Productive Use Jobs Only) 

Job Type  Jobs per Mini-grid 

Direct Fulltime Jobs 1 

Productive Use Jobs 10 

Average Job/kWp  0.44 

Source: Tata Power and Rockefeller Foundation 98 

 

B.3 South Asia Mini-grid Jobs Analysis  
The Alliance for Rural Electrification published a detailed report highlighting the business models and 

livelihood impacts of several distributed renewable energy providers in South Asia. Jobs figures and capacity 

sizes for each PV-hybrid solar mini-grid project were compiled from this report to derive a job/kWp ratio for 

each project. The projects listed in table B.3.1 provide a comparable reference for India’s mini-grid 

deployment efforts. These solar PV-hybrid systems have a similar capacity, and the locations where these 

mini-grids have been deployed have socio-economic characteristics analogous to rural India. Based on the 

compiled jobs figures listed in Table B.3.1 the number of jobs created from mini-grid deployment efforts 

across South Asia has resulted in a similar number of jobs to Mlinda’s mini-grid development efforts. Of the 

solar min-grid systems assessed in this report, each mini-grid deployed created between 20 to 60 direct and 

productive use jobs, and the calculated jobs/kWp ratio was within 10% of the reported jobs/kWp ratio 

extrapolated from Mlinda job data.  
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Table B.3.1: South Asia Solar PV-Hybrid Solar Mini-grid Jobs (direct and productive use jobs only) 

Project Location 

Size of  

mini-grid (kWp) 

Jobs 

Created Jobs/kWp 

Rahimafrooz Renewable 

Energy 

Ghorjan Island 

Bangladesh 80 60 0.8 

Tara Urja Derni, India 31.2 43 1.4 

Madalay Yoma Dee Doke Myanmar 55 23 0.4 

Yoma Micro Power  Myanmar 31.2 20 0.6 

Job/kWp Average     0.80 

Source: Alliance for Rural Electrification (2019)99 

  

B.4 Jobs Projection with 1,000 MW of Additional Mini-grid Capacity  
MNRE’s Pradhan Mantri Kisan Urja Suraksha evam Utthaan Mahabhiyaan program (PM KUSUM), aims to 

add 10,000 MW of grid-connected small/micro solar or other renewable source-based generation by 2022 

with an initial target of 1,000 MW.100 If the initial 1,000 MW capacity target is met through the deployment of 

mini-grids that follow Mlinda’s “energy services and development-based” business model an estimated 

average of 877,000 jobs could be created. By extrapolating data from published South Asian mini-grid case 

study’s a comparable projected job average estimate was derived—800,000 jobs could be created for 1,000 

MW of installed mini-grid capacity. The number of jobs particularly productive use jobs differs slightly based 

on the type of business model, uptake of productive use loads, and geography. 

 

Table B.4.1: Estimated Jobs Created with 500 MW and 1,000 MW Targets Based on Experiences of Different 

Mini-Grid Providers  

 

Tata Power / 

Rockefeller South Asia 

Mlinda 

(Avg) 

Mlinda 

(Low) 

Mlinda 

(High) 

Jobs/ kWp 0.44 0.80 0.877 0.62 1.13 

Estimated Jobs at 500 MW 

capacity 220,000 400,000 438,500 

 

310,000 

 

567,000 

Estimated Jobs at 1,000 

MW capacity 440,000 800,000 877,000 

 

619,000 

 

1,134,000 

Source: NRDC-CEEW-SCGJ estimates based on 2019-2020 data from Mlinda, Tata Power and Rockefeller 

Foundation, and The Alliance for Rural Electrification101 
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