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Off-grid communities can be empowered with more than 
electricity access - innovative business models for deploying 
energy access systems are allowing low income rural households 
to benefit from a multitude of economic opportunities.



EXECUTIVE SUMMARY

There are more than 1 billion people without access to electricity globally . Double 
that, and you get approximately the amount of people in the world without access to a 
reliable source of electricity . To address this issue, as well as to ensure universal access 
to energy, improve energy efficiency, and increase the use of renewable energy by the 
year 2030, the United Nations implemented the Sustainable Development Goals. Goal 
7 (SGD 7) – targeting affordable and clean energy – is crucial in building up resiliency 
in the face of climate change. 

The dropping levelized cost of 
energy (LCOE) for photovoltaic solar, 
improvements in efficiency, and creative 
business models for deploying and 
financing decentralized power are driving 
off-grid clean energy investments and 
galvanizing the opportunity to solve the 
global problem of energy access1. 

With 700 million people still projected to remain without 
electricity access by 20404, the need for energy access 
investing is unmistakable.

However, while the proportion of the 
global population with access to electricity 
has improved over the past decade, there 
remains a significant energy gap between 
urban and rural geographies, with 87% of 
all people currently suffering from the lack 
of electricity access found in the latter. 

Moreover, the ongoing trend in global 
population growth is expected to 
surpass that of installing new electricity 

connections. The result will be a 
demographic shift leaving up to 95% of 
the unelectrified global population to 
remain concentrated in Sub-Saharan 
Africa by the year 2040 . Achieving 
the 2030 goal of universal access to 
electricity, at a global consumption rate of 
approximately 3,104 kWh/year per capita, 
would require an increase by 18% of total 
generation and require a total financing of 
over USD $52 billion per year.
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OFF-GRID SOLAR: EMERGING MARKET TRENDS

ENERGY ACCESS INVESTMENT LANDSCAPE

The growth of the Off-Grid Solar (OGS) 
market has shown significant expansion 
over the past 10 years, with over 130 
million devices sold since 2010 (a CAGR 
of over 60%) and over USD $3.9 billion in 
total sales . The total addressable market 
for distributed energy outside the OECD 
sums up to USD $40 billion – equivalent 
to the estimated spend on diesel power 
generation.
 
While market traction for off-grid solar was 
initially concentrated on a single type of 
lighting product for homes, it has widened 
into distributed energy for telecoms, 

agriculture, and solar home systems, and 
is expected to extend into hybrid power 
options for existing diesel generators 
in the upcoming years . Current OGS 
products such as pico, plug-and-play solar 
home systems, and component-based 
systems have serviced over 73 million 
households to date, impacting over 360 
million people, and reducing the reliance 
on kerosene for lighting – amounting to 
approximately USD $5.2 billion in savings 
on fuel and eliminating 28.6 million tons 
of greenhouse gas emissions to the 
atmosphere5. 

BNEF estimates show that with modern, 
energy efficient appliances, servicing the 
needs of the 1.2 billion people around 
the world without electricity access would 
require 80% less TWh of energy per year, 
as compared to twenty years ago. The 
energy needs of 1.2 billion people using 
modern appliances totals only 134 TWh/
year, compared to just under 500 TWh 
required annually in the 1990’s. 
Powering the next billion is not an 
impossible task and amounts to slightly 
less than the amount of energy required 
to power the country of Malaysia6. 

Financing for off-grid solar projects 
accounted for over 45% (5 out of 11 
deals) of the most prominent solar deals 
in Sub-Saharan Africa in 2017 – the 
largest deal totaling USD $80 million 
for the deployment of 8MW of solar 
kits and appliances by Nairobi-based 
M-Kopa6. Since 2010, off-grid energy 
access investments grew from almost 
nothing to approximately USD $1.7 
billion in disclosed deals by year-end 
2018. Companies such as M-Kopa offer 
innovative business models allowing 
customers to acquire solar panels to 
power their lights, cellphones, and other 
household appliances. Opportunities 
for implementing B2B opportunities in 
emerging economies are drawing strategic 
investments from global energy players 
like Engie and Shell, as well as virtual utility 
providers such as Schneider Electric7. 

Disclosed annual direct investments in 
energy access grew 37% YoY between 
2016 and 2017, and 22% YoY from 2017 

to 2018, amounting to over USD $500 
million in deployments for that year. For 
the past year, financing type consisted 
of an equal balance between debt (term 
loans and venture debt) and equity capital. 
Wood Mackenzie estimates suggest that 
total cumulative investments, including 
undisclosed transactions, amount to 
approximately USD $2.3-2.4 billion. 

Public investment funds specializing in 
emerging markets are de-risking energy 
access deals by providing more time-
lenient, early-stage capital that is driving 
private investors to participate in blended-
finance arrangements. Top investors by 
total deal value include the Netherlands 
Development Finance Company (FMO), 
Norfund, CDC Group and OPIC – with FMO 
participating in the highest cumulative 
deal amount, totaling USD $149.4 million 
between 2010 and 2018.  What is driving 
this influx of capital in off-grid solar 
projects in Africa?

 

As mobile money penetration expands 
throughout the African continent, capital 
flows are spreading from East Africa, 
which has attracted 58% of disclosed 
capital to date – but where market 
saturation and political risks tend to stunt 
growth – to West Africa, which has so far 
attracted 17% of disclosed capital and 
is garnering increasing attention from 
investors.7 Between 2012 and 2017, 
companies using a Pay-As-You-Go model 
have attracted the most investments in 
the Off-Grid Solar sector, raising USD 
$773 million in cumulative funding.5

The result of such relatively low energy 
requirements is that utilities no longer 
have the incentive to target isolated rural 
markets. Off-grid energy access projects 
on the other hand have a much greater 
chance of entering the market in Sub-
Saharan Africa, as they do not require the 
extensive level of permitting restrictions, 
power purchase agreements, and land 
acquisition requirements that a utility-
sized project would face6. In effect, off-grid 
solar projects are ideally positioned to 
draw strategic investments in the energy 
access landscape. 
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CAPACITY BUILDING AND THE PAYGO MODEL

VALUE STACKING FOR OFF-GRID SOLAR

Strategic investors looking for customer-
centric opportunities are looking towards 
SHS providers that implement innovative 
business models, such as the Pay-As-
You-Go (PAYGO) financing model – where 
customers make an initial down payment 
for their solar home system and any 
additional accessories, followed by 
concentric mobile money payments for 
a given amount of time. This payment 
structure allows customers to either lease 
the solar home equipment or eventually 
own it after a certain amount of payments 
with a lease-to-own model. The appeal 
of PAYGO companies has been driven 
not only by the fact that they provide 
clean energy access to low-income rural 
households, but also that their embedded 
financial product gives these households 
the capacity to take on a small loan.5 

SHS companies such as M-Kopa offer 
energy access as well as the benefits 
of collateral and a line of credit. With 
further integration of financial products 
into energy companies, off-grid rural 
communities can benefit from a greater 
purchasing power and expanded 
economic options, such as supporting the 
growth of local businesses. In the case of 
M-Kopa, customers have access to other 
products such as cell phones, energy-
saving appliances, and even the option to 
pay for school tuition.  SHS providers are 
adding value to their services by taking a 
more wholistic approach to addressing 
the specific needs of their customers.

Courtesy Azuri technologies

Supported by favorable policies and 
local fiscal incentives, distributed energy 
companies running on a customer-centric 
model are providing users with services 
that go far beyond just electricity. New 
business models like PAYGO are allowing 
service providers to explore new markets 
and better tailor their products to a 
community’s needs. Some SHS providers 
have even developed small-scale solar 
irrigation pumps for the agricultural 
sector. Using mobile money payments, 
farmers have the option to finance their 
crop production through a pay-as-you-
grow system. 

Supplying off-grid households with 
a wider range of services, or ‘value 
stacking’, redefines the relationship that 
distributed energy companies can have 
with their customers. Expanded value-
adding services based on local needs, 
such as internet access or products for 
the agricultural sector, are working to 
generate greater social and economic 
impact on off-grid communities and 
addressing Sustainable Development 
Goals ranging from affordable and clean 
energy to infrastructure improvements, 
to economic growth and food security.5 In 
turn, SHS providers are becoming integral 
members of off-grid communities.

Courtesy M-Kopa Solar
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CASE STUDY

AESP Green 
Energy
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AESP Green Energy is an Inerjys 
investment in solar off-grid energy access 
solutions. The Quebec-based company 
has developed a low-cost solar-powered 
charging station called the i-Kabin, which 
can supply clean and affordable power 
to the over 600 million people in Sub-
Saharan Africa who still rely on dangerous 
kerosene and paraffin lamps for light – 
without the hassle of building an electricity 
grid. 

Functioning like a village water well, the 
i-Kabin is a Pay-As-You-Go solar energy 
kiosk installed in the village center, where 
users can come to recharge their personal 
battery packs, called i-Packs, and benefit 
from a range of additional services such 
as purchasing various electrical appliances 
(including a radio, fan, and small DC 
television), internet access, or simply 
charging their cell phones. 

Increasing internet connectivity, even in 
the most isolated places, allows AESP 
GE to remotely access i-Kabin data 
for conducting charging credit sales, 
maintenance, and communicating with 
kiosk operators to perform any other 
operational functions. The 4kW i-Kabin 
is equipped with 12 solar panels and 
designed to charge up to 40 mobile 
phones and up to 70 i-Packs per day, 
equivalent to accommodating between 
200 and 450 households – depending on 
location and solar potential. 

Source: Inerjys Ventures Impact Study



The i-Pack personal battery has a power 
capacity of 15 Ah, includes two LED lights 
of 3 Watts each and a multi-hub USB 
connector, and can last up to 50 hours 
on a single charge. The i-Kabin kiosk can 
also function as a WiFi hotspot for remote 
locations, enabling customers to gain 
access to Google via Project Loon, online 
retail via Jumia or Amazon, and even offer 

movie rentals and postal services.
Utilizing the PAYGO mobile money 
payment system, AESP GE employs 
station operators to buy i-Kabin credits 
and use the built-in interface to view 
customer accounts, purchase credits, 
and manage transactions. The company’s 
business model allows them the flexibility 
to adapt to the specific needs of their 
customers, promote the development of 
renewable infrastructure, and empower 
communities to reduce the social and 
economic inequalities that can hamper 
local economic growth – in turn, impacting 
the lives of over 1,500 people per i-Kabin 
deployed.

Energy access providers are becoming 
more than electricity companies, they 
are powering the success of sustainable 
development for a brighter future.
To ease the deployment of i-Kabins 
and better serve local markets, AESP 
GE sources a local African partner 
(LAP) that can manage distribution and 
operation, while also benefitting from the 
partner’s market expertise and existing 
infrastructure. Payment terms require 
that the LAP pays the company the total 
cost of the i-Kabin upfront, in addition to 
any transportation costs, customs fees, 
and installation fees required – as a result, 
the buyer is responsible for the entire 
shipment door-to-door and AESP GE 
reduces its overall risk. 

CASE STUDY

AESP Green Energy
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Developing a strong 
network of local African 
partners will allow AESP 
to become a leader in the 
Sub-Saharan off-grid solar 
market. 

Out of almost 50 countries surveyed for 
deployment, the great majority still have 
more than half of their population living 
without grid connection. By expanding on 
the LAP model across Sub-Saharan Africa, 
AESP GE will be able to empower millions 
of people with affordable, value-stacked 
off-grid solar services – with zero added 
emissions.

Additionally, AESP GE and the LAP operate 
on a recurring revenue-sharing model, 
where 25% of revenues are received by 
the company and 75% are distributed to 
its partners. As a result, AESP GE’s capital 
expenditures are reduced and their 
business model is inherently de-risked, 
while the LAP’s are better able to pay their 
operating costs with a higher margin. 
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