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Introduction 
 

As a seed-stage investor in businesses improving the lives of the bottom of the global economic pyramid, Beyond 
Capital has a front row seat to the latest innovations and developments in our sectors of interest. The findings 
presented in this report are thus the result of a number of conversations with companies leading the energy 
access market forward, as well as with our sector advisors. We have substantiated that commentary with 
general industry research performed in conjunction with our on-going due diligence processes. 
  
We are sharing these findings with our community of supporters in a hope to increase understanding of the 
markets at the bottom of the global economic pyramid. This report should be viewed only as a briefing on the 
energy access industry, rather than as an exhaustive review of the market or recommendation for investment. 
Should you be looking for additional research sources, we are more than happy to point you in the right 
direction. 
  
As always, thank you for your support. 
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Executive Summary 
 

According to latest information from the World Bank, 1.06 billion people still do not have access to electricity, 

and 3.04 billion people are relying on traditional biomass and/or kerosene for cooking and heating1.  In India, 

21% of the population, or 270 million people remain off-grid. In East Africa, which for our purposes includes 

Kenya, Uganda, Rwanda, and Tanzania, that number averages between 60-80% of the population, or a total of 

approximately 115 million people off-grid2.  

Across the international development community, there is shared acknowledgement that access to modern 

energy is a pre-requisite for alleviating poverty. Without energy, it is near impossible to promote economic 

growth, expand services employment and otherwise support human development. Sustainable energy is the 

focus of the seventh of the Sustainable Development Goals (“SDGs”), adopted by the United Nations in 2016. 

The seventh goal calls for “access to affordable, reliable, sustainable and modern energy for all.” The five unique 

targets of SDG#7 to be achieved by 2030 are summarized below: 

1. Ensure universal access to affordable, reliable, and modern energy services. 

2. Increase substantially the share of renewable energy in the global energy mix. 

3. Double the global rate of improvement in energy efficiency. 

4. Enhance international cooperation to facilitate access to clean energy research and technology, 

including renewable energy, energy efficiency and advanced and cleaner fossil-fuel technology, and 

promote investment in energy infrastructure and clean energy technology. 

5. Expand infrastructure and upgrade technology for supplying modern and sustainable energy services for 

all inhabitants of developing countries, in particular least developed countries, small island developing 

states, and land-locked developing countries, in accordance with their respective programs of support. 

Over the last few decades, concerted efforts across the 

public, private, and non-profit sectors have addressed 

the global deficiency in energy access. The growth of 

the mini- and micro- grid industries, in conjunction with 

the rapid developments in off-grid solar home system 

and solar lantern distribution, has improved access to 

energy in some rural communities. However, such 

improvement may not always be supportive of 

conditions which are favorable to bottom-of-the-

pyramid consumers. Thus, providing long-term, 

sustainable energy to the lowest-income, last mile 

communities in South Asia and sub-Saharan Africa 

remains a challenge. In this report, we intend to 

illuminate a number of potential solutions to meet the 

challenge posed by SDG#7.  

                                                           
1 International Bank for Reconstruction and Development/ THE WORLD BANK. State of Electricity Access Report, 2017. 
2 http://data.worldbank.org/indicator/EG.ELC.ACCS.ZS 

MKopa solar home system in rural Kenya 
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Market Overview 
 

India 

 

In 2017, approximately 270 million Indians remain without access 

to energy. This is an 11% improvement over the 304 million 

without electricity in 2012, just five years earlier, but still 

represents about 27% of the global population living without 

energy access. Almost uniformly across India, the bulk of such 

population without access to electricity live in the poorer 

northern and north-eastern states, which suffer from a lack of 

economic resources and inefficient state governments.  

The Indian government established the Rural Electrification 

Corporation under the Ministry of Power in 1969, and has made 

increasingly more efforts to address the rural electrification 

challenge in recent years. Current Indian Prime Minister, 

Narendra Modi, pledged a marked effort to electrify India during 

his campaign for office in 2014. While his government has made 

progress toward a goal of electrifying every village ahead of the 

2019 deadline, a closer look at what qualifies as “electrified” 

indicates just how far India still has to go.  

In November 2016, the Ministry of Power launched an online application, GARV3, which allows the public to 

scrutinize the ministries efforts to electrify the remaining unelectrified villages in India. As of July 2017, the 

Ministry of Power quotes that it has electrified 13,906 (75%) of an 18,452 originally, un-electrified villages. There 

are an estimated 600,000 villages in India. To qualify as an electrified village, a village must meet only the 

following criteria: “the basic infrastructure is in place; power is being supplied to schools, health centers and 

other public places; and at least 10 per cent of households are receiving electricity.4” Therefore, while official 

statistics may now quote that 99% of Indian villages are electrified, this figure ignores a vast number of individual 

households that still do not have access to energy.  In an effort to address this discrepancy, the Ministry of 

Power will launch a second online application (GARV-II) to allow for visibility into household-level electrification.  

Notably, power distributed on-grid to the rural farmers and households under the national poverty line is sold 

at below-market rates, for which the government is often slow to repay subsidies. Due to this particular 

complexity, the state-run power retailers are wary to supply rural homes. 

  

                                                           
3 https://garv.gov.in/garv2/dashboard/garv 
4 http://economictimes.indiatimes.com/industry/energy/power/narendra-modis-electricity-push-fails-to-light-rural-
india/articleshow/56776273.cms 
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East Africa  

 

Across East Africa, approximately 77% of the population lives off-grid. A total of 115 million people across Kenya, 

Uganda, Rwanda, and Tanzania do not have access to grid-level electricity.  

According to latest available World Bank statistics, Kenya has 

increased the population with access to electricity from 5% in 1990 

to 36% in 2014. Uganda has similarly increased access to electricity 

from 3% in 1990 to 20% in 2014. Rwanda, from an unknown 

portion in 1990 to 20% in 2014. And Tanzania, from 5% in 1990 to 

16% in 20145. Kenya leads development efforts on the 

electrification front for the region, and according to latest 

estimates from the President’s office6, has connected 40% of 

Kenyans to the grid. Much of this development is led by the Rural 

Electrification Authority in Kenya, and is the result of considerably 

more focus on the part of the government beginning in 2013. The 

current administration intends to achieve “universal access,” in 

which 95% of households have access to electricity by the end of 

2020.  

The Rural Electrification Authority in Kenya was established in 2006 

as a corporate, to accelerate the pace of electrification, a task 

previously undertaken by the Ministry of Energy. In February 2017, the REA announced that it will be investing 

$2.1 billion in Kenya’s electricity supply network before 2022. This money has been earmarked for infrastructure 

to connect all public utilities (namely churches, health centers, trading centers, mosques and public primary 

schools) to the energy grid.  

In 2016, Kenya added 1.3 million households to its electricity grid. A bulk of these additions were led by Kenya 

Power, and achieved through StimaLoan (a loan scheme supported by the French Development Agency) and 

subsidized connections funded by the Government and partners in the Global Partnership on Output Based 

Assistance (GPOBA) project.  

Similarly to India, a recent study published by researchers at the University of California, Berkeley and 

Innovations for Poverty Action in Kenya determined that in western Kenya, real electrification rates remained 

low. Despite 40% of Kenyans having access to the grid, only 5% of rural households, and 22% of rural businesses 

are electrified. The study claimed that “84% of unconnected households were within 200 meters of a connection 

point.7” 

                                                           
5 http://data.worldbank.org/indicator/EG.ELC.ACCS.ZS 
6 http://www.president.go.ke/projects/access-to-electricity/ 
7 https://qz.com/882938/kenya-is-rolling-out-its-national-electricity-program-in-half-the-time-it-took-america/ 
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Business and Delivery Models 
 
Grid Extension 
 
As outlined in the overviews above, the conventional method for broadening energy access (by extending 

national grids) involves adding power plants and extending transmission lines and distribution networks. Over 

the past two decades, nearly 2 billion people have been added to national electricity networks worldwide, 

however mostly in urban areas.8 Some of the biggest challenges to expanding grid-based access include (1) the 

lack of sufficient generation capacity, (2) poor transmission and distribution infrastructure, (3) the high costs of 

supply to rural and remote areas, (4) the inability of low income households to pay high connection charges, 

and (5) the weak financial state of the utilities (IBRD).  

As an estimate of the cost of extending national grids, the overall investment costs of extending medium voltage 

transmission lines (33-132 kV) can be $25,000 to several hundred thousand USD per km. Low voltage lines (6-

11kV) are typically less than $25,000 per km.9 This excludes the cost of step-up / step-down stations, which can 

significantly increase costs. Due to the prohibitive cost of grid extension, those currently living off-grid, in rural 

areas of India and East Africa, are relying on newly-developed, and unique, alternative sources of energy.  

Mini grids  
 
One approach to providing off-grid energy has 

been the rising development of mini grids. Mini 

grids are “isolated groups of generation, 

distribution, storage facilities within a confined 

geographical space” (IBRD). They are usually 

locally managed, have less than 10MW of 

installed capacity, serve small household units, 

and a relatively small radius of customers. Mini-

grids can be powered by fossil fuels or renewable 

energies, including hydro, solar, biomass, 

combustion, wind, or some combination of these 

sources.  

Mini-grids tackle several shortcomings of standalone solutions and can act as a precursor to grid power. With 

investment costs of several hundred thousand to a couple million USD, depending on installed capacity, they 

offer a “fast-start” solution to rural electrification as the power supply can be used for several types of income 

generating activities (e.g. operating small machinery, computers, lights etc.). Thus mini-grids have the potential 

to provide local employment and spur local economic development (UNDP). 

In India, the Ministry for New and Renewable Energy “released a draft ‘National Policy for Renewable Energy 

based Micro and Mini-Grids’ in June 2016. The policy intends to mainstream RE-based micro- and mini-grids for 

                                                           
8 International Bank for Reconstruction and Development/ THE WORLD BANK. State of Electricity Access Report, 2017. 
9 UNDP. Integrated Sustainable Rural Development: Renewable Energy Electrification and Rural Productivity Zones. 

GIZ-supported mini-grid installation in Kenya 
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enhancing affordable energy services and improving local economy.” This specific policy targets setting up at 

least 10,000 mini- and micro-grid projects with a minimum capacity of 500MW before 2021.  

In an attempt to summarize the variety of delivery models for mini-grids, the below table showcases some of 

the players operating across India and East Africa10. Mini-grids are customized by energy source and size for 

varying geographies. They can generate anywhere from 1-300kW and target reaching anywhere from 

thousands, to tens of thousands, to a million people, often requiring collaboration between the private sector 

and the public sector. 

 

                                                           
10 International Bank for Reconstruction and Development/ THE WORLD BANK. State of Electricity Access Report, 2017. 
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Solar lanterns and solar home systems 

In more remote communities, an alternative option to the establishment of mini-grids is the deployment of solar 

lanterns or more sophisticated solar home systems. These can be distributed and deployed much faster and 

more simply than a mini-grid. In addition, due to the rapidly decreasing costs of stand-alone or isolated 

renewable energy systems, these renewable energy options are no longer an exclusively expensive solution for 

energy access. Solar lanterns, solar mobile phone chargers, and certain solar home systems can provide basic 

energy services for between 4 and 20 percent of the cost required for grid extension11.   

Pico solar home systems typically provide less than 10 watts of power and are primarily used for individual home 

use. Families will pay anywhere in the range of $5 for a basic solar lantern to $100s for a more sophisticated 

solar home system, and are provided unique financing arrangements to make this low-cost option affordable. 

Additional details on the solar lantern and solar home system market provided in the next section. 

Other 

Until the recent advent of solar home systems and solar lanterns, facilitated by the reduced costs of the stand-

alone systems, off-grid energy generation was available in other forms.  

For instance, biogas digesters have long been used in rural 

areas of the developing world to generate gas for use in 

cooking, heating, and other household needs. In a biogas 

digester, bacteria convert organic waste (manure from 

cows, goats, chickens etc.) into methane gas through the 

process of anaerobic digestion.  

Another means of off-grid power generation is biomass 

gasification. Similar in concept to the biogas digester, this 

process uses agricultural waste (post-harvest waste from 

rural farming communities) to produce clean energy in the 

form of electricity, and briquettes for burning. 

 

While biogas digesters and biomass gasifiers are convenient because they make use of agricultural waste and 

byproducts readily available for rural farmer populations, they require a high up-front cost and are inefficient 

relative to newer off-grid solar options. A biogas digester can cost a rural farmer a minimum of $500 and up to 

$1,000 up-front, with a pay-back period close to 10 years. Thus, most installed biogas plants have been 

subsidized by international development agencies. Additionally, biogas systems operate most efficiently in very 

narrow climatic conditions. The optimum temperature for biogas production is between 32-35 degrees Celsius. 

Temperatures outside this range result in less biogas production.12 

                                                           
11 International Bank for Reconstruction and Development/ THE WORLD BANK. State of Electricity Access Report, 2017. 
12 http://www.bbc.co.uk/schools/gcsebitesize/science/triple_aqa/humans_and_environment/biofuels/revision/4/ 

Biogas International, flexi-biogas digester. 
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Solar Lanterns and Solar Home Systems 
 
The solar lantern and solar home system market has drawn a lot of international attention, as well as funding, 

in recent years as distribution networks into off-grid markets have expanded and the number of rural customers 

using solar home systems has continued to increase. Some of the larger players manufacturing and distributing 

solar lanterns and solar home systems have been operating since the mid-2000s, and there continue to be new 

companies and business models launching every year.  

As evidence of the growth in the sector, Navigant Research estimates the global market for pico-solar products 

will grow from $550 million in 2014 to $2.4 billion in 202413. As of 2017, some 20 million households globally 

are now powered by solar home systems (IBRD). 

The value proposition to a customer of either solar lanterns or a solar home system is simple. Namely, the 

customer gets safer and more reliable access to energy, at a cost that is lower than a typical family’s existing 

expenditure on kerosene. Solar Aid, a private solar company, which has sold 1.5 million solar lights (benefiting 

9 million people) estimates that $10 solar lights can help African families save an average of $60 annually, by 

simply not using kerosene for lighting purposes (IBRD). 

In the table below, you will see the current product range of D.light (a manufacturer and distributor). The overall 

pricing and financing terms for both lanterns and solar home systems are detailed further in Appendix I.  

 
 

                                                           
13 International Bank for Reconstruction and Development/ THE WORLD BANK. State of Electricity Access Report, 2017. 
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Challenges in a Nascent Market 

Because the off-grid solar market is still relatively nascent, the full value-chain of businesses serving the off-grid 

solar distribution market is not well-developed. As such, most new entrants find that they need to vertically 

integrate across the entire value chain from R&D to product design, manufacturing, shipping and logistics, 

distribution, financing, and payment collection. Solar home system companies like MKopa, D.light, Bboxx, and 

Off-Grid Electric that have been around for up to ten years have this process much more developed than new 

entrants. As such, new entrants trying to vertically integrate are struggling to get operations off the ground.  

Rather than compete in a market with such high barriers to entry, a company called Ignite Power, headquartered 

in Rwanda, has taken a different approach to providing energy access. Ignite, a pan-African developer and 

financier of safe clean energy solutions, engages in partnerships with the public sector to accomplish sustainable 

interventions on a national-scale. Ignite Power interventions are targeted to be as affordable as possible and 

environmentally friendly. The company partners with a government to assess a country’s power needs and 

subsequently develops a national scale roll-out plan that allows them to combine grid-extension, mini-grid 

production, and solar home system distribution to be most effective in addressing energy poverty. For an 

ongoing roll-out in Rwanda, Ignite is connecting close to 1,500 homes per day to a new energy source. 

Cost of Distribution 

The challenge of selling solar lanterns and solar home systems profitably often does not lie in the cost of the 

devices themselves, rather in the difficulty and cost of growing a rural customer base, and the distribution 

network required to support the intended customer base post-sale.  

One early stage solar home distribution company estimates the cost of delivery as below: 

• Product cost – 60% 

• Customer acquisition – 25% 

• Shipping and handling – 5% 

• Installation and post-sale support – 10% 

Acquiring customers, providing shipping and handling, as well as installation and support are expensive 

propositions for those companies serving a vastly disparate customer base. For example, in Kenya, many solar 

distribution companies serving the most rural areas of the country are based in Nairobi. Kenyan businesses are 

experimenting with a variety of sales models to reach their customer bases more effectively. Some recruit and 

train local sales agents, while others try to empower women who are organized through existing social 

structures. The continuously decreasing product cost has relieved some pressure from the cost of distribution, 

however given the difficulties of establishing a distribution network, organizing a payment structure and 

financing scheme that functions properly, and adding on post-sale support, renewable distribution has become 

a highly competitive market. 
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Innovations in Financing 

The rural, off-grid customer for solar lantern and solar home 

distribution companies is inevitably low-income. In 2017, the Bihar 

budget analysis estimated that the average income in the north-

Indian state was approximately $420 per year (or $1.15 per day)14. 

Similar figures can be quoted for the rural populations of East Africa, 

making the task of distributing to these regions for direct sale 

challenging. A solar lantern sale of $10+ on a daily income of less 

than $2 can be a daunting proposition to consumers, especially after 

providing for life’s basic necessities. As such, in conjunction with 

developing a large-scale distribution network into rural 

communities, solar lantern and solar home system distributors have 

developed creative financing schemes to make their offerings affordable. 

As detailed in Appendix I, a typical financing arrangement on a rent-to-own solar home system or solar lantern 

consists of a down payment in the range of 10-20% of total product cost, with a minimal daily payment made 

over the period of one year. In order to facilitate this payment structure, solar distributors have adopted pay-

as-you-go (“PAYG”) technology applications, which use existing mobile payment systems (like M-PESA in Kenya) 

for fee collection. Customers pre-pay for energy on a daily, weekly or monthly basis, using their mobile money 

accounts and are notified about how many hours or days of energy use are left on the system. In a PAYG 

arrangement, consumers benefit from increased affordability, increased confidence in the product, and 

increased access to maintenance services. For the supplier, PAYG lowers the transaction costs without the need 

for a significant rural financial infrastructure, and broadens the base of potential customers to more rural 

populations.15  

Ongoing challenges in arranging financing for customers of solar home systems include no mechanism by which 

to assess customer credit and insufficient customer data. These challenges exist despite the fact that more than 

100 companies focused on selling stand-alone solar lanterns and solar home systems have attracted $511 

million in investment as of Q1 201616. Over the last one to two years, there have been notable developments in 

technology and financing to address these gaps.  

Short-term inventory and project finance 

Companies like SunFunder provide short-term inventory and project finance loans to solar companies that 

deploy off-grid solar projects in Africa, India, Pakistan, and the Philippines. In April 2016, SunFunder closed $15 

million round to finance off-grid solar in Africa with participation from OPIC (the U.S. development finance 

institution, Overseas Private Investment Corporation).  

 

 

 

                                                           
14 Bihar Budget Analysis 2017-2018. PRS Legislative Research. February 27, 2017. 
15 International Bank for Reconstruction and Development/ THE WORLD BANK. State of Electricity Access Report, 2017. 
16 https://about.bnef.com/blog/off-grid-solar-market-trends-report-2016/ 

Basic D.light solar home system 



12 
 

Securitization of off-grid assets 

In 2015, BBOXX, a PAYG solar company that is backed by Engie, launched the world’s first securitization of off-

grid assets. Using 12-years of data, the first note, called Distributed Energy Asset Receivables (DEARs), consist 

of assets of 2,400 customers with low 

likelihood of default, primarily based on 

repayment history. The first issuance of 

$508,000 was bought by Dutch-based 

investor, Oikocredit. BBOXX currently has 

36 retail locations in Kenya and Rwanda and 

sells ~200 systems per day. Systems, which 

could be up to 1.5 kW, include roof 

mounted solar, lead-acid battery, phone 

chargers, and LED lights can take up to 10 

years to be fully repaid.  

 

Credit scoring 

Lendable, a business founded in 2014, uses data science and predictive analytics to assess credit risk and thereby 

lowers the cost of lending in developing markets. Like Orchard Platform and Fiserv in the U.S., Lendable aims to 

quantify risk, make investment easy, and access a portfolio of several originators in developing countries. In 

2016, they raised funding from Ceniarth, Shell Foundation, and Packard Foundation. To a similar end, Tala is 

leveraging mobile and data science for estimating credit risk in developing markets. The company claims that 

anyone with a smartphone can apply for credit via its Tala app. The app, by giving Tala access to a range of more 

than 10,000 mobile data points, from basic biographical information to the number of people loan applicants 

contact on a daily basis, can provide a credit score even in the absence of formal credit or banking history.  Tala 

can see the size of a loan applicant’s network and support system, reveals where an applicant goes during the 

day, whether an applicant demonstrates consistency, like making a daily call to parents, and whether bills are 

paid on time.  As of 2016, Tala had loaned $20 million to more than 150,000 customers with a repayment rate 

of more than 90%.  

Crowdfunding  

Crowdfunding is presenting another interesting 

development for the off-grid solar space. Trine 

leverages capital raised from investors in northern 

Europe to invest in solar projects in East Africa. In a 

recent Trine project in Kusa, Kenya, 407 investors 

supported a $170,000 investment for 1,200 Azuri 

solar homes systems. EcoZoom, a company selling 

solar lights, radio and other equipment to 

households in Africa, has also tapped into the 

crowdfunding market. Ecozoom raised $814,200 

from 1,000 investors in 2017. 
TRINE Kusa, Kenya project summary. 

www.jointrine.com 

BBOXX, www.bboxx.co.uk 
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Solar Competitive Market Overview 

As a seed-stage investor in companies improving the lives of the bottom of the global economic pyramid, Beyond 

Capital has had a particular interest in the solar lantern and solar home system distribution market. Since the 

broader launch of this market in the 1990s and 2000s, the sector has developed significantly. There are 

established players who have broader reach and demonstrated business models. In India, Selco has been 

providing solar systems and appliances to off-grid communities since 1995, Onergy has provided solar home 

systems and solar lanterns (among other products) since 2009, Simpa Networks since 2010, and Barefoot Power 

since 2012. In East Africa, D.light began manufacturing solar lanterns and solar home systems in 2007, Fenix 

International in 2009, Bboxx in 2010, and Mkopa in 2011. As the below maps illustrate, there are also a variety 

of newer players with new product offerings and business models still entering the market.  

In the competitive market maps below, we have organized and visualized our perspective on this ever-evolving 

market. While they are intended to highlight a broad segment of the solar distribution market, these maps 

should not be viewed as exhaustive. There are an estimated 100+ companies distributing solar in East Africa.  

 

Image 1: Market map, India 
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Image 2: Market map, East Africa 

 
 
Image 3: Manufacturers and financing/ technology providers in the solar industry 
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Conclusion 
 

The off-grid energy market in India and East Africa is developing quickly, as both the public and private sectors 

have made significant steps forward in recent years. In February 2017, India’s finance minister announced a 

budget objective to electrify 100% of India’s villages by May 1, 201817, and Kenya’s Last Mile Connectivity 

Project, launched in 2016, aims to reach universal connectivity by 202018. The adoption of the SDG #7 by the 

United Nations in 2016 has only strengthened international efforts in the space. 

Much of these efforts are encouraging the development of mini- and micro- grids, often supported by 

government subsidies. Other efforts are coordinated around the distribution of solar home systems and solar 

lanterns. And even others are supporting the financing and technology components of the sector. For instance, 

the Power Africa “Beyond the Grid” initiative by USAID, of which Beyond Capital is a partner, is catalyzing capital 

into all segments of the market.  

Because the distribution market leaders in East Africa are already well established and larger amounts of capital 

are required for the public-private partnerships, Beyond Capital intends to focus on the technology and 

financing related businesses, many of which are still evolving.  

 

 

 

 

 

 

 

 

 

 

                                                           
17 http://economictimes.indiatimes.com/industry/energy/power/budget-2017-all-villages-to-be-electrified-by-2018-says-arun-
jaitley/articleshow/56917518.cms 
18 http://www.energy.go.ke/index.php/projects/245-last-mile-connectivity-project.html 
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Appendix I: Sample Solar Lanterns and Solar Home Systems  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

M-KOPA IV Solar Home System 

$30 up-front deposit; $0.50 per day for one year 

M-KOPA 400  

$80 up-front deposit; $1.25 per day for one year 

d.light S2 

$10-$15 cash, retails on Amazon for $14 

d.light A1  

$5-$10 cash, retails on Amazon for $12 

d.light S20 

$15-$20 cash, retails on Amazon for $17 

d.light D30  

$25 up-front deposit; $0.40 per day for one year 
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