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Introduction
Achieving the goal of universal access to affordable,
reliable, sustainable, and modern energy by 2030 (UN
Sustainable Development Goal 7) is a key target for
emerging markets when laying the foundations for
sustainable development. There are currently an
estimated 759 million people worldwide without
access to electricity and around 1 billion people with
access to an unreliable grid. With progress on
economic development and electrification stalling
over the COVID pandemic, the World Bank forecasts
roughly 100 million people in emerging markets and
developing economies (EMDEs) will have fallen back
into extreme poverty, increasing the importance of
affordable electricity solutions. Off-grid solar
installations, that are not connected to a utility grid,
will be key in answering this energy demand and
achieving universal energy access. While off-grid solar
plays an important role in the electrification efforts of
emerging economies, significant amounts of off-grid
installations can also be found in the Global North. This
section of the Global Market Outlook will investigate

off-grid solar's role in supplying global energy needs in
a sustainable and affordable way.
This chapter will be looking at three types of off-grid
systems: solar home systems and small-scale
applications (SHS); commercial and industrial
installations (C&I); and mini grids. This is the first time
that the Global Market Outlook is covering off-grid
solar. Unlike for grid-connected systems that must be
registered with regulators, data is not as readily
available for off-grid installations, in particular C&I,
somewhat larger self-consumption systems that are
often installed without government support
programmes. When calculating the amount of
installed capacity of SHS installations, we also
included
installations
covering
small-scale
applications, e.g., traffic lighting systems, to give a
more complete picture of the total installed capacity
in Europe and North America in particular. Given the
growing attractiveness of low-cost solar in all off-grid
segments, SolarPower Europe has written this chapter,
with the support of GET.invest, to address this sector’s
contribution to global electrification efforts.

Chapter supported by GET.invest.
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Market Analysis
In 2020, the global installed capacity of off-grid solar
continued to increase with more than 1.5 GW added.
However, annual growth in new capacity only saw a
9% increase from 2019, whereas between 2017 and
2019, growth had consistently been in double digits.
This slowdown can largely be ascribed to the effects
of the COVID-19 pandemic, restricting the activities
of businesses.
The most successful areas for the off-grid solar
market are currently the Asia-Pacific and Sub-Saharan
African regions, which made up over three quarters of
the 2020 annual off-grid solar PV market collectively.
This is largely due to the number of people and
businesses that either do not have access to
electricity or suffer from unreliable grid connection
and the fact that off-grid solar forms a key pillar of
national electrification efforts.
The total capacity of off-grid solar installations has
risen rapidly from the early 2000s to nearly 10 GW in
2020. Instead of being stymied by increased efforts
to bring on-grid power to people, off-grid solar is
increasingly seen as the ideal partner to electrification
efforts. For example, mini grids are used to provide

“last mile” electrification to remote communities
where grid expansion would be highly expensive and
time consuming, the same applies for SHS where grid
expansion is similarly impractical. Meanwhile, off-grid
C&I provides a commercially viable, renewable energy
alternative to expensive and unreliable on-grid power
for businesses. In the effort to reach universal
electrification by 2030, off-grid solutions provide a
cost-effective way to electrify areas efficiently.
This growth has been supported by policy and
financing instruments, at both the international and
national level, that reflect a growing understanding of
the sector’s importance and the range of instruments
required to support it. Internationally, increasing
recognition of the importance of off-grid solar energy
solutions, particularly in rural electrification, has led to
a growing number of grants being awarded for the
deployment of SHS in particular. This has allowed
many off-grid companies to expand into new markets,
especially within the Sub-Saharan African region. In
terms of SHS, a further driver of growth is the recent
shift away from low wattage lighting products to more
expensive systems. This has been made possible by
the reduction in cost of solar equipment for the
consumer, with business models shifting towards PayAs-You-Go (PAYGo).

FIGURE 20 ANNUAL OFF-GRID SOLAR PV MARKET SHARES 2020.
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Solar investors in emerging markets face various
economic, financial, institutional, and technical
challenges, including limited political will and
institutional capacity, political and economic instability,
a lack of transparency, ineffective regulatory
frameworks, and poor grid capacities. Fortunately, there
are several international support bodies and
instruments that exist to help overcome these
obstacles. One of these instruments is GET.invest, a
European programme that supports investments in
decentralised renewable energy, supported by the
European Union, Germany, Sweden, the Netherlands,
and Austria. Services include market information, a
funding database, matchmaking events and access-tofinance advisory via the GET.invest Finance Catalyst.
GET.invest works across several market segments,
including mini grids, C&I, and SHS. Another example is
the Electrification Financing Initiative (EDFI ElectriFI),
an EU-funded impact investment facility that finances
early-stage private companies and projects. EDFI
ElectriFI’s aim is to support investments that increase
and/or improve access to modern, affordable and
sustainable energy services, in particular for
populations living in rural, under-served areas as well
as regions affected by unreliable power supply. A
further popular model for providing international
support is through strategic partnerships between
several organisations, such as EnDev. EnDev brings
together likeminded climate change and development
organisations to support social and economic
development by providing access to modern,
renewable energy.
On a national level, the off-grid solar industry has
increasingly benefited from preferential policies.
These can range from large scale support in the form
of dedicated national electrification plans, to specific
policies such as concessionary systems, upfront
subsidies including results-based financing, and
targeted tariff exemptions.
Future sector growth is likely to go hand-in-hand with
technological advances in the off-grid sector. In the
SHS sector, the trend of improving quality standards,
leading to more expensive SHS being sold via
affordable PAYGo models, is likely to continue.
Increasingly, solar PV is being used for commercial
ends. Water pumps used for agriculture, and
refrigerators used by small businesses are both
examples of products that can be powered by solar
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PV, and fall under the productive use, or PULSE
(Productive Use Leveraging Solar Energy), category.
Expansion is expected in the PULSE and appliance
sectors as solar systems increasingly require less
energy to operate, resulting in a decrease in costs. As
more investors realise the potential of this sector, it is
likely that these advancements will be backed by
increasing levels of dedicated financing, including riskbased financing to de-risk early development of these
segments, higher availability of convertible debt, and
more early-stage equity. Alongside these, the
presence of local currency financing is due to increase
as local lenders and investors gain a better
understanding of the off-grid sector. This is vital as it
makes debts more serviceable for companies and
keeps the price of off-grid power solutions low.
It is expected that existing business models will
continue to evolve from micro-utility models, whereby
off-grid solar products are rented, to lease-to-own
models. Whereas now the market is dominated by
larger, vertically integrated players, an increasingly
diverse range of business models will create the
potential for SMEs to specialise, allowing for growth at
scale. However, larger, already vertically integrated
companies are likely to receive increasing interest
from strategic investors like ENGIE – providing impact
funding to energy access companies, with stakes in
mini grids in Tanzania, Zambia, Myanmar, and Somalia.
In a bid to improve proximity to end users, more and
more players are expected to specialise in “last-mile
distribution” in tandem with strategic partnerships in
the value chain (suppliers, PAYGo platforms, financial
institutions). This will have the added benefits of
decreasing customer acquisition costs and improving
the quality of PAYGo sales portfolios.
As the market continues to grow, policymakers will
become more aware of the significant contribution that
off-grid solar can make towards universal energy access.
This will see the sector’s role in future energy planning
increase. With positive examples of the benefits of offgrid solar across the SHS, mini grids and C&I segments,
it is anticipated that policymakers will look to simplify
regulatory frameworks to create an enabling
environment for the sector. Effectively modernising rural
electrification policies will also require a significant
amount of support from donors in terms of technical
assistance and capacity building for staff in public
institutions, especially in Sub-Saharan Africa.
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Outlook

Hottest off-grid solar markets

While the impacts of the COVID-19 pandemic are yet to
be fully known, there are some things that we can
ascertain thus far about how the pandemic has
affected the off-grid sector. Typically, SHS and mini grid
users tend to come from lower income households,
holding precarious employment in informal labour
sectors. These sectors have been disproportionately
affected by the restrictions imposed by national
governments to combat the spread of COVID-19 and,
as a result, the World Bank estimates that around 100
million people have fallen back into extreme poverty.
This would have had a knock-on effect on customers’
ability to afford SHS, even on a PAYGo basis. In general,
though, every sector saw setbacks after consistent
growth since 2010, when IFC released its first off-grid
lighting report. However, resulting from the pandemic
has been a desire to build back better and greener that
has accelerated the development of programs,
incentives, and international financing for off-grid solar,
particularly in the SHS and mini grid segments.
According to SolarPower Europe’s medium growth
scenario, cumulative global capacity will maintain
double digit growth through to 2025, highlighting the
sector’s resilience and importance in universal
electrification efforts.

Sub-Saharan Africa
Off-grid solar is particularly important in Sub-Saharan
Africa, given that with 46% in 2019, the region has the
lowest energy access rate in the world. This proportion
is likely to grow as the economic effects of the COVID19 pandemic manifest themselves. There are several
more established off-grid markets in the region, such
as Kenya, South Africa, and Tanzania. More recently,
newer markets have also seen significant growth as
the cost of off-grid solar has dropped. This has also led
to the integration of off-grid solar into several national
electrification strategies.
Kenya is one of the more established markets in SubSaharan Africa. Its SHS market is also one of the
largest in the world, helped by strong government
backing of off-grid electrification. The Energy Act of
2019 promotes the use of renewable energy and
removes the requirement for a license for selfconsumption systems under 1 MW. Similarly, the
Kenya Electricity Sector Investment Prospectus 20182022 presents clear investment and financing
opportunities for off-grid electrification. The Kenyan
government also helped to mitigate some of the
potential effects of the national lockdown during the

FIGURE 21 GLOBAL CUMULATIVE CAPACITY OF OFF-GRID SOLAR 2016-2025
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COVID-19 pandemic by designating power generation
(including off-grid solar) as an essential service. This
allowed SHS companies to continue their work as
normal, albeit facing increased supply chain
difficulties due to the lockdown. In line with their proSHS stance, the government also abolished charges
on making mobile microtransactions under 1000 KSH
(10 USD). However, the initial economic repercussions
of the COVID-19 pandemic have led Kenya to
announce a new 14% VAT rate on off-grid products,
rising to 16% in 2021.
The country is home to a well-developed mini grid
sector. Its initial growth is largely thanks to the
widespread use of MPesa, a mobile money platform
making payments more secure and reliable. Kenya
was also one of the earliest countries to introduce
supportive policies for mini grid development, initially
consisting of allowing small projects to operate with
minimal oversight. However, this has transformed into
dedicated programmes such as the Kenya Off-Grid
Solar Project, which aims to provide electricity to
27,000 households in the least developed parts of the
country by working in partnership with private
companies. While the Kenyan government will own
the assets, private companies will build and operate
them. Other projects include the Renewable Energy
Performance Platform (REPP) providing 3 million USD
of results-based financing to a project that looks to
build 100 mini grids in Kenya, adding a total of 1 MW of
generating capacity.
A relatively nascent market segment, developments
in off-grid C&I are less documented than in SHS or
mini grid segments. To date, Kenya boasts one of the
largest C&I markets in Sub-Saharan Africa. While data
on the exact proportion of on-grid to off-grid C&I in the
country is scarce, the country’s relatively high grid
electricity tariffs, combined with a tax supported
programme, have incentivised growth thus far. Project
developers expect future demand for C&I installations
to come from the manufacturing, agricultural and
horticultural sectors.
South Africa is another large market in Sub-Saharan
Africa. However, given its comparatively advanced ongrid system, the SHS segment of the market is much
smaller proportionally than in other countries.
According to the country’s 2019 Integrated Resource
Plan, there are still 3 million households without access
to grid-based electricity. The government plans to
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electrify these areas with a combination of SHS and
mini grid technologies. Currently, the government is
quantifying the off-grid opportunity so that they can
design policies and frameworks to accelerate rural
electrification and use of off-grid technologies. It is
worth noting that off-grid electrification is seen as a
temporary measure, until it becomes possible to
establish grid connections economically. There is a wellestablished concession scheme in South Africa that
has been running since 2001. Under this system, six
concessionaires have been tendered to provide
electricity in the KwaZulu Natal, Limpopo and Eastern
Cape regions. The concession regime gives the
concessionaire exclusive rights to supply energy
services for five years, with a total service contract
length of 20 years. Customers are expected to pay for
connections and a monthly service fee for the
operation and maintenance of the system. To speed up
electrification and improve energy access, the
Department of Energy allows municipalities to apply for
off-grid electrification services in their areas. In further
support to off-grid electrification, the Department of
Energy subsidises the entire cost of SHS. South Africa
also has the largest C&I segment in Sub-Saharan Africa
thanks to the simplification of permissions by the
government for projects below 1 MW.
Nigeria’s off-grid market has experienced rapid growth
recently. The SHS segment seems destined to grow
further with the Nigeria Renewable Energy Master Plan
aiming to deploy 4 million solar home systems by
2025. SE4All’s Agenda for Nigeria foresees a
combination of mini grids and SHS creating 8 GW of
additional capacity by 2030 (almost 20% of total
capacity). The worst effects of the COVID-19
pandemic were mitigated by the off-grid sector being
declared an essential service, thus avoiding the
restrictions placed on other sectors. The mini grid
sector benefits from a largely supportive policy
environment. The development of a multi-year tariff
calculator has provided developers with more
certainty around the economic viability of projects.
Similarly, the 2017 Mini Grid Regulation allows for
smaller projects of less than 1 MW to apply for a
permit that allows for protection against grid
encroachment. Nigeria has dedicated funding
instruments to support its strategy for rural
electrification. The government has earmarked 150
million USD for two phases of mini grid projects: a
minimum subsidy tender, ongoing since 2018, that
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targets the electrification of rural areas with a high
growth potential; and a results-based grant that
rewards the development of mini grids, through
developers’ own initiatives, with 350 USD per
connection. C&I is also popular in Nigeria given the
large corporate sector in the country and problems
with frequent and extended power cuts. The off-grid
C&I segment is boosted by licences not being required
for projects up to 1 MW. In terms of future
developments, in its SE4All Action Agenda, the
Nigerian government plans to have 5,000 MW of C&I
installed by 2030, although the proportion of on-grid
to off-grid installations is not clear.
Senegal was one of the earliest countries in SubSaharan Africa to develop supportive policies for offgrid solar. The SHS market in Senegal is growing quickly
and while cash sales still dominate, PAYGo sales have
managed to penetrate the market successfully.
Government policies from the late 1990s developed a
reliable framework for private development of SHS,
which attracted a lot of investment to the sector.
During the COVID-19 pandemic, the Senegalese
government also designated off-grid solar companies
as an essential service, largely exempting them from
the restrictions imposed during national lockdowns.
Senegal provides fertile ground for mini grids, not least
because of its typically dense rural communities. Mini

grid development is organised through a concession
system. The Senegalese concessionary system has
been operational since 1998 but cumbersome
bureaucratic processes meant it took five years to
award the initial concession and a further five to
connect the first household. Similarly, developers
claimed that Senegal’s ten concession regions were
too large to effectively carry out electrification
projects. In 2018, the Senegalese Regulatory
Commission for the Electricity Sector (CRSE) was
tasked by the government to conduct an audit of the
concession system in an attempt to better understand
the obstacles facing concessionaires. The Senegalese
government is currently considering reforms to the
system based on the audit results. Those areas not
covered by the concession system fall into the remit
of the Local Rural Electrification Initiative (ERIL)
programme that encourages village level, community
led projects for electrification. The off-grid C&I
segment in Senegal is not well documented. However,
given problems around persistent power outages, it is
likely that off-grid C&I installations are particularly
attractive to SMEs in the country. A key policy in
support self-generation is that excess electricity can
be sold to the national utility SENELEC. More recently,
in March 2019 it became possible to sell excess power
to actors with a consumption of 1 MW or over.

© Zola.
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Tanzania, along with Kenya, is responsible for the initial
growth of the Sub-Saharan African off-grid sector and, as
such, has a reasonably developed market. Its SHS sector
was known for its volatility but stabilised and experienced
steady growth from 2017 – 2019. It is still uncertain how
the market will respond to the COVID-19 pandemic but
there are already encouraging signs suggesting that it
may be able to bounce back. The SHS sector is only
loosely regulated, with a requirement for companies to
inform the national regulator of their activities. There is
also a requirement for products to meet the Lighting
Global standards for small renewable energy and hybrid
systems for rural electrification. While Tanzania’s policy
framework had previously been supportive of mini grid
development, recent, ongoing regulatory changes will
have an impact on the previously agreed tariffs,
potentially affecting the financial viability of projects.
However, the mini grid market still continues to innovate
and 2019 saw the launch of the first project financing
facility for mini grids with an initial funding commitment
of roughly 16.5 million USD. Moreover, a special purpose
vehicle (SPV) has been set up to purchase existing and
future mini grids from PowerGen Renewable Energy,
helping to source long term financing for sites and enable
the developer to break new ground. Tanzania has a
favourable policy environment for C&I with generators
able to sell excess energy to the grid and balance their use
through net metering. On top of this, smaller generators
are exempt from more burdensome licensing
requirements, while the operational cost savings are
attractive for larger generators. While available data does
not clearly distinguish between off-grid and on-grid solar,
given the relatively low electrification level in Tanzania
(38%) it is reasonable to assume that these trends stand
for off-grid C&I in general.
Uganda places a high strategic importance on
providing access to modern energy services through
renewable energy. As such, the domestic SHS market
is thriving, with uptake increasing. This has also been
supported by policies such as a removal of VAT on
solar products in 2005, with the aim of reducing
prices. Mini grids are another key pillar of Uganda’s
Rural Electrification Strategy and Plan (RESP) which
targets 8500 connections from mini grids by 2022.
Currently a mini grid specific regulation and tariff
calculation methodology are under development. The
country’s Rural Electrification Agency (REA) supports
developers by providing the distribution infrastructure
for mini grids (including network installation and
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establishing connections) free of charge, providing
they fall within an REA area of interest. This
significantly reduces the CAPEX of projects. Uganda’s
C&I market is also worth noting, given the extent of its
development – there are roughly 30 installers and
suppliers active in the country. Most C&I installations
focus on farming and office blocks.
There are several other notable players in the SubSaharan African region. Zambia has a particularly
vibrant SHS market, where both demand and uptake
had been growing steadily before the COVID pandemic.
This growth was helped by reasonably light regulatory
requirements and licensing processes. Côte d’Ivoire
also has a steadily growing SHS market. The
government is currently developing an off-grid strategy.
However, it is prioritising rural electrification through
grid extension in the country. It is worth noting that the
criteria for being included in grid extensions would leave
a population of roughly 5 million people without grid
connection. Ethiopia’s SHS market is one of the largest
in Sub-Saharan Africa. While the government aims to
have practically the entire population grid-connected
by 2030, the effects of the pandemic may mean that
SHS will need to bridge the gap in the interim until grid
extensions can be completed. It is expected that
around 35% of houses in Ethiopia will be powered by
off-grid systems until grid connections can be
achieved, with 16% of those houses being powered by
mini grids. Thanks to the development of a tariff
calculator for mini grids and the establishment of the
Universal Energy Access Programme, which makes
provision for IPPs, private sector participation in the mini
grid sector is becoming increasingly possible and easy.
A recent call for proposals was released for 25 sites, as
the first tranche of a plan to develop roughly 300 mini
grids. With some of the highest electricity tariffs in SubSaharan Africa, it is no surprise that Ghana has a
particularly active C&I market. However, the growth of
this market is somewhat limited by domestic content
rules and interest rates of around 30% for Cedi (local
currency) loans. Namibia also has a highly dynamic C&I
market, driven by the need for a reliable energy supply.
Namibia’s national grid is powered by the South African
public utility Eskom and outages have become more
frequent in recent years. The bulk of C&I installations
are centred on commercial, tourism, manufacturing,
and extractive industry sectors, with shopping centres
becoming an increasingly important sub-segment for
the C&I market.
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Asia Pacific
The Asia Pacific market is a more developed market
than the Sub-Saharan African one and has been in
existence since the early 2000s. Despite concerted
efforts on the part of national governments to
improve on-grid electrification, in India and
Bangladesh in particular, technical limitations mean
that off-grid solar is considered as a complementary
technology to grid extensions. Meanwhile, the Pacific
Islands have long been dependent on importing
expensive fossil fuels to meet their energy demand.
However, many are now transitioning to a renewable
energy-dominated energy mix.
The Pacific Islands represent a high growth potential
for off-grid solar, with many island nations looking to
reduce their dependency on imported fossil fuels.
There are several programmes run by the Asian
Development Bank (ADB), that look to promote the
uptake of renewables. For example, the Pacific
Renewable Energy Investment Facility streamlines
ADB and other DFI investments in the 11 small Pacific
Island nations. Combined, the facility deploys around
700 million USD for small-value renewable energy
projects. Alongside this, the facility also oversees
energy sector reforms, promotes private sector
engagement and investment opportunities, prepares
further investment channels, and disseminates best
practices and lessons learned. The ADB also provides
capacity building and advises on energy sector reform
with a view to increasing investment. They also seek
to encourage private sector investment through the
Pacific Renewable Energy Programme. Here, the ADB
uses donor funds to underwrite the payment
obligations of power utilities. This is designed to
mitigate any short-term capital risk and encourage
long-term investment through a partial risk guarantee.
In terms of specific Pacific Islands projects, Tonga’s
Outer Island Renewable Energy Project is seeking to
convert four community-owned diesel mini grids on
the outer Ha’apai islands into solar-diesel hybrids. The
mini grids range in size from 70 kW to 150 kW. The
project also seeks to expand the existing SHS capacity
in Niuafo’ou and Niuatoputapu with an additional 180
kW of systems. In Micronesia, a hybrid solar-diesel
mini grid is being updated in Walung with an additional
60 kW of solar PV generation, 30 kW of diesel
generation and 30 kW, or 160 kWh, of battery storage.

44

Papua New Guinea has benefited from the Pawarim
Komuniti programme, launched by the Australian
Department for Foreign Affairs and International Trade.
This scheme offers grant funding to off-grid projects
in remote areas of Papua New Guinea. The programme
is a part of the wider PNG Electrification Partnership
programme that has the goal of delivering energy
access to 70% of the country by 2030.
Bangladesh is a traditionally strong market in the region,
with a well-established, national level SHS programme
targeted at rural populations not yet served by grid
connections. This programme started in 2003 and
ended in 2018. Over this timespan, over 4.1 million SHS
were sold, bringing energy access to around 20 million
people or 14% of Bangladeshis. In total, 1,095 million
USD was invested over the project’s lifetime. Several
development partners provided foreign currency grants
and loans on soft terms to the government of
Bangladesh, which then converted this into local
currency funding to provide loans on soft terms to the
implementing organisation, the Infrastructure
Development Company Ltd (IDCOL), to, in turn, provide
loans to partner organisations that marketed, sold,
installed, and maintained SHS to rural households in
Bangladesh. These loans reduced the burden of the
total cost paid by the consumer. Bangladesh’s 2016
Power System Master Plan foresaw total electrification
in Bangladesh by 2021. However, currently,
electrification stands at 85%, suggesting that there is
still room for investment in off-grid solar solutions.
Given recent advancements in grid extension, the need
for an off-grid C&I segment is lower. However, the
government does provide for power purchasing from
C&I installations, but the tariffs are anchored at same
level as the Bangladesh Power Development Board.
India has several programmes in place to support the
uptake of off-grid energy, mainly through solar PV. In
2015, the Deen Dayal Upadhaya Gram Jyoti Yojana
(DDUGJY) programme was launched. DDUGJY supports
the off-grid electrification of rural India. This particular
scheme is mainly aimed at mini grid development.
India’s National Solar Mission has a target of installing
2,000 MW of off-grid solar for areas where grid
extension is not economically viable. In 2017, the
Ministry of New and Renewable Energy launched the
Off-Grid and Decentralised Solar PV Programme to
support this aim. The programme delivers SHS, solar
streetlights, solar pumps, and lanterns to rural areas. In
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December 2018, the second phase of the Atal Jyoti
Yojana (AJAY) programme was launched to provide
financing and installation of over 3 million solar
streetlights around the country. In 2019, the Indian
government launched the PM-KUSUM scheme. The
programme has three components, one of which
includes supporting farmers without grid connections
to replace 1.75 million old diesel-powered pumps with
off-grid solar pumps. While the off-grid C&I sector is not
widely reported on, EDFI ElectriFI recently invested 2.68
million EUR in an Indian C&I rooftop firm, called Candi,
which provides installation and O&M services for offand on-grid clients. Candi offers substantial savings to
SMEs compared to grid power. However, the C&I market
in India is suffering from a lack of suitable financial
solutions like longer tenor debt financing for assets.
Pakistan’s off-grid solar market is still nascent. However,
this is likely to change in the coming years, thanks to the
2019 Alternative & Renewable Energy Policy. The policy
identifies several regulatory barriers for off-grid solar,
such as SHS, mini grids and off-grid C&I having to use
the same licensing regime as utility-scale solar. The
policy calls for the National Electric Power Regulatory
Authority to design a more streamlined and bespoke
licensing procedure for off-grid renewables. Projects in
the country include the Sindh Solar Energy Project that
was financed by the World Bank. This initiative provided

200,000 SHS to people in districts with low energy
access. The main funding source for off-grid projects in
Pakistan are micro-finance institutions. These were
particularly affected by the COVID-19 pandemic, the
implications of which threatened to derail the off-grid
market. However, the German development bank KfW
released the first tranche of 17 million USD loan to the
Pakistan Microfinance Investment Company and this
should stem cash flow issues in the short term.
There are several other interesting off-grid markets in
the APAC region. Vietnam suffers from relatively high
electricity tariffs and there is a burgeoning interest in
off-grid C&I power solutions. Thailand has the most
mature off-grid C&I sector in the Asia-Pacific region
due to high electricity tariffs and relaxed regulations
around private PPAs, making this segment particularly
popular and wide-spread.
Other regions
While this chapter has focused predominantly on offgrid solar in the Asia-Pacific and Sub-Saharan African
regions, this is not to say that there are no
developments in other regions. In 2020, the Middle East
and North Africa (MENA) region installed 192 MW of offgrid solar and the rate of growth of off-grid solar PV is
expected to increase until 2023. In Saudi Arabia, the

© African Development Bank
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Mutajadedah project, designed by the Saudi Industrial
Development Fund, offers 12 years of funding for offgrid C&I installations with a three-year grace period and
low interest rates. The country is also due to open a new
battery production facility that will produce storage
systems for telecom towers, mining sites, remote cities
and off-grid locations. Central & North America saw
over 100 MW of off-grid solar installed in 2020.
However, this growth rate is likely to remain sluggish in
the future. Countries with high potential for off-grid
solar in the region are El Salvador, Guatemala, Honduras,
Nicaragua, and Panama, because of the relatively low
levels of electrification and the high price of diesel
generation in comparison to the rest of the region. A
similar story can be told for South America, where
installation growth has fluctuated around 30 MW per
year since 2015. Interestingly, this rate of growth is
expected to increase markedly between 2023-2025,
posting double digit figures of over 20% according to
SolarPower Europe’s medium scenario. Notably,
Colombia and Peru have large rural populations and high
diesel generation prices compared to the rest of the
region, making them attractive potential markets for
off-grid solar. Uruguay, despite its 98% electrification
rate, has the highest diesel prices in the region, making
it a potential market for the off-grid C&I sector. In
Europe, over 100 MW of off-grid solar was installed in

Norway off-grid.
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2020. The most popular applications include off-grid
C&I for companies looking to improve their
sustainability and reduce the cost of their energy bill
and residential off-grid solar projects in the
Scandinavian countries in particular.

Market segments
Solar Home Systems
While the SHS sector has been around for over 20 years,
it has evolved rapidly very recently, growing from 1
billion USD annual turnover in 2018 to 1.75 billion USD
in 2019. With 759 million people globally without access
to electricity and 1 billion people with an unreliable
connection, there is a ready-made market of 1.8 billion
people for whom SHS could provide better quality
power solutions. Despite rapid electrification progress
around the world, SHS play an even more important role
in the national and rural electrification strategies of
several governments. This is because SHS are
increasingly being seen as the ideal partner to
electrification efforts. For example, SHS can play a vital
role in electrifying remote communities where grid
expansion would be expensive and time consuming. In
the early 2000s, SHS products comprised simple, low
wattage lanterns (0–3 W). However, thanks to
technological improvements and the lower cost of solar

© Turistföreningen.
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technology, the range of products now includes more
sophisticated and efficient SHS of over 100 W, capable
of lighting a home and powering several appliances.
From cash sales to PAYGo
The longest standing SHS business model is a cash
payment upfront and, given the relatively inexpensive
systems at the lower wattage end of the SHS scale, this
remains the predominant business model in this
segment. However, a more recent driver of growth has
been a shift away from these lower cost items in favour
of more expensive products based on a pay-as-you-go
(PAYGo) basis, improving the financial sustainability of
the sector. At their base, PAYGo systems offer credit to
customers, removing the initial financial barrier of
purchasing an SHS and instead paying the cost in more
manageable instalments. There are three main
categories of PAYGo companies: distributed energy
service companies (DESCO) that provide a stipulated
level of energy service in exchange for payments; rentto-own companies who retain a certain level of
ownership of an SHS that transfers to the customer
once they have paid for the system in full; and B2B
companies that supply software and hardware support
across the SHS value chain (installation, maintenance,
last-mile energy service and payment logistics).
SHS financing

grant financing in 2020 (29 million USD) according to
GOGLA. This was designed to help existing companies
enter new markets and try new business models and
products. It was also used to fund early-stage
companies. Some of the grant funding increase can be
attributed to the electrification of rural health centres
as vital frontline services during the COVID-19
pandemic. In comparison, the share of equity financing
in the overall blend plummeted by nearly half. This fall
can be directly linked to the effects of the pandemic –
the difficulties of completing equity transactions was
increased during the pandemic as the ability to
undertake due diligence on the ground during corporate
acquisitions was severely hampered. Debt financing
absorbed this loss, increasing its share in the finance
blend from around 54% in 2019 to 65% in 2020. GOGLA
attributes the majority of debt investments to impact
investors, DFIs, and crowdfunding platforms, suggesting
a growing importance of the social impacts of off-grid
electrification in the minds of debt providers.
While the full economic effects of the pandemic are
yet to be felt, the relative stability of capital flows
during this period is a reassuring sign of investors’
confidence in the off-grid industry’s business model
and ability to deliver impact. Finally, local currency
financing is expected to play a bigger role in the future,
as off-grid solar gains importance in national
electrification efforts and expertise develops among
local finance institutions.

There are three main sources of financing for the SHS
segment: international grant funding; debt funding; and
equity funding. The sector witnessed a record level of
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2 Off-grid solar / continued

CASE STUDY 1:
AMPED INNOVATION PBC

products to the areas where they are needed. They also
use this network to get intelligence on demand for new
products and use this in future designs.

Supported by:

Amped receives equity funding from FINCA
adventures, which it considers a particularly good
match as FINCA specialises in investing in early-stage
companies with business models where social impact
and revenues grow together. As an unbundled
company, it also makes sense for Amped to get
specialist equity investors on board who can apply
their expertise when needed.

150 W off-grid SHS powering 50,000 households
across Sub-Saharan Africa and Southeast Asia
Amped Innovation’s products are targeted at lower
income areas that do not have grid connection. They
fill an affordability gap that exists between solar
lanterns and having access to significant levels of
power that would provide a basis for earning additional
income. Their focus is on a bottom of the pyramid
market that is significant in size and where the
opportunity for impact is huge.
Initially, Amped Innovation struggled with the
assumption of several other off-grid market players
that solar powered appliances would not gain
customer traction or generate enough revenue to
make their business sustainable. Furthermore, initially
a lot of companies in the off-grid sector were vertically
integrated which made finding distribution partners
hard for Amped Innovation. However, through
specialising in design and production, they were able
to reduce their need for financing and provide the
blueprint for a model that could easily be scaled if they
found willing investors.
Amped is a venture-backed B2B social enterprise that
sells Solar TV, Lighting, and Business Kits through
dedicated distributors in over 20 low-income countries.
They produce these solar appliances and use a network
of last-mile, PAYGo enabled distributors to get their
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Compared to other tech industries, the energy access
sector has generally suffered from a lack of
fundamental innovation. This is not surprising given
that many companies are reluctant to invest R&D into
a customer segment that earns less than 4 USD per
day. Meanwhile, Amped has doubled down on
designing appliances from the ground up exactly with
these users in mind, with the belief that building a
brand that stands for performance, quality, and
affordability will unlock a massive user base that is
worth the investment.
Amped televisions are built with custom, highefficiency LED strips, custom LED control circuitry
with smart energy control, built-in PAYGO, and
motherboard firmware that limits excess power
draws. The Amped solar generator has no fragile parts,
and it is heat and dust proof. Unlike other solar
inverters, Amped claims it can run daily and
productive use appliances, including large fridges with
compressors, grinders, and belt sanders. The Amped
solar generator is affordable due to its minimalist
design (one-tenth the components of competing
systems) and comes with built-in payment plans,
meaning the cost is recouped within a year.
Amped does not see electricity as an end in itself but
as something that can be used to power things that
improve productivity and quality of life. Their product
line is expanding to include inexpensive productive
use appliances like solar-powered icemakers, water
pumps and maize grinders, allowing clients to
generate income. The hope is then that this can
contribute to people moving out of poverty.
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A customer in Uganda uses their newly installed Amped Innovation SHS to charge their phone.
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2 Off-grid solar / continued

CASE STUDY 2:
NAMENE SOLAR

Carbon offsetting with solar lights
Just over 53% of Namibia’s total population have access
to electricity. In Zambia, that number is less than 40%.
Without reliable power, many families light their homes
with toxic and expensive carbon-polluting kerosene
lamps. These customers represent a huge market
opportunity, to simultaneously give millions of people firsttime access to modern energy, and cut carbon emissions.
Namene Solar’s Gold Standard-certified carbon
offsetting projects in Namibia and Zambia are
financed by the sale of carbon credits. These are
generated by the carbon savings of the solar lights,
with every solar light certified to reduce CO 2 emissions
by 92 kg per year. But the impact of each light goes far
beyond cutting emissions.
The solar lights are designed to be easily and rapidly
deployed at scale, through community hubs that
simplify distribution to rural and peri-urban areas. They
are pocket-size and lightweight, while also being

versatile and durable. They are designed for use both
indoors and outdoors with two brightness settings 34 lumens for 5 hours of use, or 13 lumens for 16
hours of use, and charge via an inbuilt PV panel.
Through carbon financing, the lights can be subsidised
which makes them truly affordable, without the need for
a debt burden, for low-income customers in off-grid and
rural areas. Customers that purchase a light immediately
benefit from a renewable source of light that eliminates
the cost of fuel for fossil-fuel lighting. They also cut the
risk of respiratory disease from indoor pollution and no
longer live with the fire risk of open flame lighting, like
candles. The lights also give children in off-grid homes a
chance to study safely after sundown, without the danger
of fire from candles or the irritation to their eyes from the
toxic, low-quality light given off by kerosene lamps.
A significant challenge in the development of the project
is the lengthy process to certify each project on a
country-by-country basis. As a team, Namene Solar were
required to submit several rounds of consultation,
evaluation and data monitoring to adhere to the highest
standards in the voluntary carbon market.
But commitment to the project’s outcomes and
perseverance through the process is the key to the
success of the projects. The first carbon certificates are
expected to be issued in Q4 2021 from the 1.3 million
solar lights currently being distributed across Namibia
and Zambia, and yet more projects are being developed
across Africa. This network of carbon offsetting solar
light projects is just one of the ways that Namene Solar
is bringing affordable, reliable solar to off-grid homes.

Namene Solar lights save 92kg CO2 each year by replacing fossil fuel-based kerosene lamps.
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Mini grids
The mini grid market is also not a particularly new one,
given that, at some point, all power generation was
decentralised. Today, evolution has reached what is
commonly known as the third generation of mini grids
that are either run exclusively (or partially, as is
sometimes the case with hybrid systems) on
renewable energy, compared to the second
generation, built predominantly in 1980s–90s and
powered either by fossil fuels or by hydro power, and
the first generation, built in 19th and 20th centuries in
industrial economies and later converted into
centralised grids. While SHS are particularly useful in
remote areas with low population density, mini grids
provide an effective way to power areas that are too
expensive for the main grid to reach, but that have a
large enough population and demand for power
supply. Mini grids are significantly more expensive
than individual SHS systems, with cabling for each
connection constituting an additional issue that
affects overall cost. Therefore, demand for energy
must be sufficiently high to make a mini grid-based
solution viable. Given that energy demand is greatest
at night, solar PV mini grids rely on battery storage to
supply consumption. Battery storage is a key
component of any mini grid system.
There are several possible business models for mini
grids that highlight the adaptiveness of the market in
different contexts. Perhaps the most common
category of business model is the utility operator
model, whereby a national utility owns and operates
mini grid systems, charging customers for the supply
of electricity. These charges can be equivalent to
electricity payments for grid-connected electricity
supply, but, given the nature of communities that mini
grids serve, they are sometimes subsidised by charges
paid by on-grid customers. Public-private partnerships
are also common in the mini grid market. In this model,
mini grids are owned and financed by a public sector
entity but are operated by a private company. Where
the government has no role in the ownership of a mini
grid, they often provide incentives and subsidies to
developers to construct, own and operate the mini
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grid. These can come in the forms of preferential loans
or grants or as results-based financing that provides a
lump sum when project milestones are reached. In
very limited cases, ownership of the mini grid lies with
the local community it serves.
There are three key types of finance in the mini grid
segment: debt; equity; and grants. Within these, there
are multiple financing structures available. Grants tend
to come in one of two forms, either as results-based
financing or an upfront payment, paid by the host
government and supplied through development
finance institutions (DFIs) and other donors. The
advantage of grant funding is that it provides a quick
way to recoup the CAPEX of a project and any
repayment terms are likely to be more favourable to
the developer than standard commercial loans. At the
same time, applying for grant funding is highly
competitive and often the proportion of CAPEX
recouped is not particularly high. This, in turn, is why
most mini grid projects are funded through a mixture
of grants and equity finance.
Equity finance can be raised through various avenues,
including capital that belongs directly to the developer,
or through private equity. Most equity investors in the
mini grid sector are early-stage impact investors that
put an emphasis on the social transformation achieved
by projects. Raising equity financing can be easier than
competing for grants, but investors expect a return on
investments and will be less likely to fund developers
who do not have a more extensive track record.
Far less common in the mini grid market is debt
funding. The main sources of debt are still preferential
loans provided through DFIs and national
governments. While these usually have lower interest
rates and a longer repayment period, they tend to be
provided in USD and can be hard to repay when the
exchange rates of local currencies, in which the
developers are paid by customers, fluctuate. While still
uncommon, specialist debt providers are increasingly
investing in projects. Given that mini grids tend not to
be very large scale, developers will often bundle a
series of individual projects together in a portfolio to
improve investment attractiveness.
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2 Off-grid solar / continued

CASE STUDY 3:
HAVENHILL SYNERGY LIMITED

Supported by:

Delivering last mile electricity connections to
10,000 people in Nigeria
Over 90 million Nigerians currently live without
electricity. The majority of these people live in off-grid
communities across the country. Nigeria’s currently
unstable grid extension plan and the inefficiencies in
the power sector present an immense opportunity for
private businesses, like Havenhill, to deploy solutions
to fulfil electricity demand.
To improve energy access, Havenhill Synergy Limited,
is designing and deploying smart solar mini grids in
growth-ready communities. The first step in the
process involves the identification of communities,
where the potential for economic development is
high, from the Rural Electrification Agency of Nigeria’s
dataset of over 10,000 communities. Havenhill
identifies these communities using GIS tools, local
government sources, and on-site inspections.
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storage. The mini grid in Kwaku is slightly larger at 30
kW and runs on a solar and 90 kW storage model.
Yebu’s is larger still at 40 kW with 144 kW of storage.
The largest is the Budo-Are mini grid which is 100 kW
in size and is a solar-diesel hybrid generator.
Passionate about its mission to “end blackout” in
Nigeria, the company has recently commenced its
commercial scale-up phase with plans to scale its mini
grid solution to a minimum of 100 communities in
Nigeria. In March 2021, Havenhill closed a debt funding
of 4.6 million USD from the Chapel Hill Denham
managed Nigeria Infrastructure Debt Fund. With the
funding structured through an asset HoldCo, the
company aims to deploy its system to 22 communities.
Havenhill operates a utility model across host
communities. The users pay for the electricity they
consume. Each customer’s premises is equipped with
a smart meter which helps the company with billing
and effective customer service.
Though Havenhill has big ambitions for its energy
access projects, the business model is not without
challenges. First, project development activities cost
a lot of money. So, during its early days, the company
had challenges with funding this huge cost. The grant
from the United States Trade and Development
Agency helped ease this challenge. Another major
challenge faced by the company is the lack of
appropriate own funding for these types of projects to
complement external debt funding. Energy access is
relatively new in Nigeria, so commercial lenders have
not really invested much in the sector. This makes it
difficult to achieve financial close for projects.

Once eligible communities have been identified, the
company then conducts a thorough energy
assessment to make a final selection. This process
then leads to the design of the energy system to be
deployed in each community.

Havenhill now aims to deliver over 100,000 new
electricity connections over the next three years.
Beyond electrons, these mini grids have so far catalyzed
economic activities in host communities, serve
healthcare facilities, and overall deliver a transformative
multiplier effect. All this means Havenhill generates
both profit and impact for its stakeholders.

So far, Havenhill has four mini grids in operations
which currently serves the energy needs of over
10,000 people. The Kigbe solar mini grid combines 20
kW of solar PV generation with lead acid battery

Havenhill’s scale up plan is currently supported by
several industry and financial partners including the
GET.invest Finance Catalyst, United States Trade and
Development Agency (USTDA), and others.
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Budo Aare solar mini grid in Nigeria powered by a 100 kW PV-diesel hybrid system
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2 Off-grid solar / continued

CASE STUDY 4:
EARTHSPARK INTERNATIONAL

Supported by:

Electrifying two rural communities in Haiti using
innovative smart solar PV-diesel hybrid mini grids
EarthSpark International has built and operationalised
two smart solar-diesel hybrid microgrids, with storage,
in Haiti. Haiti’s electrification rate was 25% when the
first mini grid was inaugurated in Les Anglais, in 2015,
and there is still a large, unserved market in the
country. This need for electrification and EarthSpark
International’s social enterprise model makes Haiti the
ideal place for EarthSpark International’s work to have
the most impact.
Given the low electrification rate in Haiti, EarthSpark
International has worked with communities to
understand their energy needs and show how solar PV
can be a reliable, inexpensive, and sustainable way to
support that. They had to innovate to be able to prove
that solar PV mini grids could allow the same flexibility
as buying kerosene, they did this by developing smart
metres that allowed customers to track their energy
consumption. To accompany this, EarthSpark also
created a pre-pay system for customers to purchase
more electricity as they went. Ultimately the
popularity of this flexible system led to EarthSpark
International created a spin-off company called
SparkMeter. The success of their initial pilot project,
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which supplied electricity to 54 customers by using
the excess capacity from a nearby telecom tower
they were able to secure funding from USAID to
expand the mini grid to 430 households and
businesses and install 90 kW of PV capacity and 400
kW of battery capacity.
This model provided the blueprint for EarthSpark
International’s second mini grid project in Tiburon, a
95 kW solar-diesel hybrid mini grid that serves 500
homes and businesses, and was switched on in 2019.
The project received grant funding from the OPEC
Fund for International Development, USAID, the PanAmerican Development foundation, and the
Organisation of American States. The project also
received nearly 20,000 EUR of crowdfunding.
Currently EarthSpark International and its spin-off
Haitian social enterprise Enèji Pwòp operate both
grids, providing clean, reliable and inexpensive
electricity to around 8000 people. Building on this,
EarthSpark is now working towards an additional 22
microgrids over the next five years. Anchored by a 9.9
million USD commitment from the Green Climate
Fund, EarthSpark is pulling together grant, debt, and
equity from foundations, social impact and
institutional investors alongside connection subsidies
from the Government of Haiti’s new microgrid
program backed by the World Bank. This private sector
project company led by a non-profit organisation
allows for long-term low-cost capital to catalyse
microgrid deployment while also explicitly supporting
workstreams that enhance the impact of the grids.
Overall, the microgrids will provide life-changing
energy access to over 16,700 households and small
businesses (>83,000 people) and enable other critical
productive uses of energy including agricultural
processing, telecommunications, and even electric
cooking solutions. Multi-solving for energy poverty and
other aspects of sustainable development both
boosts the microgrid business model and enables
robust, transformative change for communities in
Haiti, and beyond.
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EarthSpark International’s 95 kW solar array in Tiburon, Haiti basks in Caribbean sunshine.
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2 Off-grid solar / continued

CASE STUDY 5:
SUN MOKSHA

Innovative 30 kW Smart Nanogrid in rural
Odisha, India
Sun Moksha piloted their innovative Smart Nanogrid
solution for rural electrification in Chhotkei village in
Angul, Odisha, India. The company invested years to
closely understand the challenges of energy access
and has developed a holistic solution with a ‘systems’
approach to address these challenges. Innovative

30 kW solar-powered Smart Nanogrid in Chhotkei, Angul, Odisha, India.
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business models, access to finance, close partnerships
with grassroots organizations and continuous skill
development for scalable and sustainable operations
and socio-economic development are key social
interventions. The business model creates microenterprises in the villages in an MEZ (micro-enterprise
zone) to not only make them self-sufficient, but also
to create local economic growth and move the
villagers up the economic value chain. The village has
been supplied with a 30 kW solar-powered Smart
Nanogrid to meet the energy demands of 140
households, 20 streetlights, a temple, and three
community centres consuming about 20 kW. The rest
10 kW has been set aside for daytime use by irrigation
pumps and microenterprises, such as stitching, ricepuff machines, provision stores, poultry, refrigerators,
oil mill, welding, cold-rooms, etc., to improve
agricultural output, enable value-addition to
agriculture, and generate employment.

© Sun Moksha.
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CASE STUDY 6:
SUSTAINSOLAR

Supported by:

Innovative Asset Finance for Scalable Turnkey
Mini Grids
In response to the global economic slow-down
caused by the COVID-19 pandemic, SustainSolar,
supported by GET.invest, has launched innovative
asset leasing and construction finance tools
providing catalytic capital to mini grid developers. The
goal is to be a "force multiplier" through these asset
finance solutions, enabling faster scalability of mini
grid portfolios at lower "all-in" cost. A pilot phase to
deploy these catalytic tools with select mini grid
developers is currently underway, with initial results
due in late 2021.
Encountering mini grid finance and procurement
challenges, SustainSolar has structured scalable
finance models for short and long-term contracts to
match developer needs. The model for these has been
adapted from similar asset-based financing models
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used in mature industries such as construction and
mining, SustainSolar’s new finance tools have been
designed to address some of the biggest hurdles
faced by mini grid developers, such as: high upfront
capex, oversized idle capacity, expensive cost of
finance, and slow funding deployment.
Under these finance models, qualified mini grid
companies can now contract SustainSolar generation
units over extended payment terms, with minimal
upfront deposit, enabling faster site construction and
revenue growth. SustainSolar’s asset finance
approach is aimed at helping mini grid companies
improve bankability by strengthening project returns,
scalability, and energy services for rural communities
across Sub-Saharan Africa.
The short-term construction finance model, or “grant
bridge,” provides SustainSolar generation units for a
low upfront deposit, at competitive interest rates over
6–18-month tenors. It is aimed at supporting projects
that are guaranteed to receive post-construction
funding awards, as in the case of results-based
financing. Under this model, mini grid companies can
easily procure, and commission quality power
systems required for performance-based funding.
The long-term tool is the asset leasing model,
providing extended payment terms on SustainSolar
generation units over 10-year contracts. This model
significantly reduces debt and equity needs, lowering
upfront generation CAPEX cost by 70% after deposit.
Offering scalable power systems and financing, this
approach enables mini grid “right-sizing” with modular
expandability, giving flexibility to grow alongside
customer demand.
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2 Off-grid solar / continued

Commercial & Industrial
The commercial and industrial (C&I) off-grid market
is a relatively young one and, unlike SHS and mini grid
systems, does not serve bottom-of-the-pyramid
customers in rural areas. Instead, C&I projects aim to
provide power to corporates such as hotels, industry,
shopping centres, small and medium sized cold
storage facilities, telecoms towers, mining companies
and larger SMEs with the capital available to pay for
the installation or with strong balance sheets to
access financing for these projects. However, the
segment also extends to public buildings such as
universities, schools, and hospitals. Particularly in SubSaharan Africa, many of these entities suffer from
expensive and unreliable grid connections, leading
them to install and rely upon expensive diesel
generation to answer their power needs. As private
and public entities seek to improve their emissions
profile and bring down costs, the C&I segment of the
off-grid market is expected to boom.
C&I rooftop projects offer competitively priced energy
services and represent very bankable investments.
There are two predominant business models for this
segment: lease-to-own or a perpetual fee-for-service
agreement. Under the lease-to-own arrangement,
companies gradually pay off the cost of the C&I
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installation through the savings they make on their
energy bills after switching from a grid connection or
diesel generation. Once the cost of the installation has
been fully paid, the institution owns it outright. In a
perpetual fee-for-service model, the cost of the
energy service provided is amortised with the savings
on energy bills as in the lease-to-own model. However,
ownership of the asset never changes hands. The
advantage of these models is that the total cost of
assets does not appear on a company’s balance sheet
immediately, keeping their debt-to-equity ratios low
while they benefit from a less expensive service.
With the off-grid C&I segment still being very young,
understanding of the sector is not widespread. This
means that bespoke financing methods are still in the
early stages of development. Currently, the bulk of
financing comes from specialist investors and DFIs
that are willing to accept the risks of these projects.
However, as the sector grows, it is expected that
longer tenor loans and debt finance, with lower
interest rates, could be offered, particularly after the
bankability of off-grid C&I projects has been
established. Given the smaller size of off-grid C&I
projects (usually between 100 kW – 5 MW), it is likely
that they will be bundled, with financing being
dedicated to portfolios rather than individual projects.
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CASE STUDY 7:
OFGEN LIMITED

Powering UAP Old Mutual’s Equatoria Towers
office, Juba, South Sudan with 338 kW solar PV
system and a 715 kW Tesla Storage solution.
OFGEN commissioned a 338 kW solar PV system with a
715 kW Tesla storage solution for UAP Old Mutual’s
Equatoria Towers office in South Sudan, home to
international NGOs, South Sudanese government
agencies, commercial enterprises and restaurants. The
country has one of the lowest rates of electrification and
energy consumption in the world and lacks a national
grid. Despite being an oil producing country, South Sudan
lacks refining capacity and must import all its refined
fuel and petroleum products. The larger cities have
diesel or heavy-fuel powered grids or mini-grids, in
varying degrees of operation. Located on the White Nile,
South Sudan has considerable hydropower potential,
but conflict has prevented the construction of any of the
planned hydro projects over the last decade. This lack of
electrification represents a major barrier to economic
growth as households and enterprises remain
constrained by the lack of access to reliable, affordable
energy. This off-grid C&I installation represented a way
for UAP Old Mutual to benefit from energy savings,
generated by switching away from expensive diesel
power, while boosting their environmental sustainability.

diesel generator power. The electricity is sold under a
power purchase agreement with UAP Old Mutual paying
only for what they use, ensuring immediate savings.
Currently, the PPA is run on a fee for service model.
However, UAP Old Mutual can exercise the right buy out
the system, should they choose.
The project was financed primarily through OFGEN’s
own equity reserves and funding contributed by their
shareholders. It was difficult to attract other sources of
funding because of the perceived political instability in
South Sudan. OFGEN are currently seeking to refinance
the project to improve project returns and free up their
funds to finance future projects of a similar nature.
South Sudan holds enormous solar power potential, and
off-grid solar can play a major role in addressing unmet
energy demand. The project was implemented over
parking bays to maximise use of space and provide
shading to vehicles while generating clean, affordable, and
reliable power for the UAP Old Mutual Equatoria Tower.
The project has boosted the local economy, improved
public services, and preserved scarce natural resources,
while contributing to efforts to address the chronic
poverty and unemployment that fuels armed group
recruitment. It also supports more sustainable national
development and reduces global emissions.

The main challenges facing the project included a
lengthy construction period because of delays in
delivery of equipment to site, harsh weather
conditions on site and COVID restrictions. The other
challenge was attracting appropriate project financing
due to the political and economic instability in South
Sudan. OFGEN’s regional expertise and reputation as
a trustworthy and effective company played in their
favor in overcoming these challenges.
OFGEN invested in the power plant, which provides
electricity at a lower tariff rate compared to the existing

The new carport off-grid system for UAP Old
Mutual Equatoria Towers, Juba, Sudan.

1
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According to World Bank (2017) data, South Sudanese average over 44 kWh
of electricity per capita per year, the second lowest figure after Haiti.

59

2 Off-grid solar / continued

CASE STUDY 8:
GENIUS WATTER

loads through real-time monitoring of more than 50
parameters to obtain perfect synchrony between
solar PV plant, pumps, osmosis and other loads.
In addition, to cope with the humid, saline and dusty
environment, Genius Water provided an automatic
panel cleaning system, dust proof structures and
protections to preserve all the electrotechnical
components from corrosive agents.
Generally, GW has two business models for this kind
of plant:

30 kW Solar PV C&I smart management system
for a hydroponic greenhouse
The Africa Hydroponics Market is greatly expanding.
Also, hydroponic systems can successfully meet
African agriculture challenges. The main advantages of
hydroponic systems over traditional growing methods
include: a more efficient use of water and fertilizers
and minimal land use. Furthermore, Hydroponics
reduces incidences of pests and diseases that are
common with conventional soil farming.
Such methods need a constant flow of water and
energy to produce it. Genius Watter aims to make
these projects energy self-sufficient, environmentally
sustainable and economically competitive.
For this project Genius Watter was asked to provide an
autonomous and sustainable energy system that would
guarantee 24/7 electrical power, with "smart" load
management for a reverse osmosis unit and pumps.
Genius Watter provided an off grid solar photovoltaic
system with a peak power of 30 kW. The automated
energy management system enables the generator to
run only in case of prolonged bad weather conditions,
thus guaranteeing the required solar energy and water
to the hydroponic greenhouse. In this way, the energy
costs are reduced by over 95 %.
Before Genius Watter’s intervention, the staff had to
manually operate the entire (already existing) plant,
made of 25 pumps and an osmosis unit, on site.
Thanks to the Genius Watter system, it is possible to
automatically manage all the electric and hydraulic
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1 Plant sale + long-term O&M.
2. Energy and water as a service (GW builds the plant,
without any upfront investment by the client who
purchases water and energy via a monthly fee
under a long-term agreement) + long-term O&M.
For this specific project, the client has opted for the
direct purchase of the solar photovoltaic plant, the
energy management system and long-term O&M
service.
For the future expansion of the project, a coinvestment is planned through a special-purpose
vehicle in which Genius Watter and other investors
participate. This innovative management solution for
energy and water supply plants is mainly financed
through private capital. It is particularly attractive to
the client and the investors as the risks and
investment are very low and Genius Watter’s direct
involvement is seen as a guarantee of reliability, longterm efficiency, ensuring savings.
Our technology ensures that hydroponic agricultural
cultivation in semi-desert areas has a constant supply
of energy and water at minimal cost in an automated
and remotely controllable way, thus making the entire
project resilient.
Genius Watter has trained and engaged local
technicians both for the construction of the plant and
its maintenance. The planned expansion of the project
will create additional sustainable jobs and technical
expertise, bringing prosperity to local populations as
well as quality agricultural products.
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Hydroponic Farm in Cape Verde, powered and managed through a 30 kW solar C&I installation.
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2 Off-grid solar / continued

GET.invest Finance Catalyst – mobilising
renewable energy investments

More information about GET.invest is available on the
new website, including many useful resources for
navigating the complex landscape of funding sources,
insights into different market segments and the
opportunity to apply for advisory services from the
GET.invest Finance Catalyst.
Key features of the new website include:

GET.invest is a European programme which supports
investments in decentralised renewable energy,
supported by the European Union, Germany, Sweden,
the Netherlands, and Austria. The programme works
with private sector businesses and project developers,
financiers and regulators to build sustainable energy
markets in developing countries. Services include
market information, a funding database,
matchmaking events and access-to-finance advisory
via the GET.invest Finance Catalyst.

• An up-to-date funding database featuring 100+
financing instruments for decentralised renewable
energy projects and businesses in sub-Saharan
Africa, covering grants, loans and equity providers.
• 15 new country briefs, providing succinct, businessoriented data and insights to help guide initial
market entry research.
• A resource center collecting publications, podcasts
and other materials produced with GET.invest’s
partners, including SolarPower Europe, providing
access to a wealth of industry knowledge.
• Results and stories from supporting 180+ projects
and companies with access-to-finance advisory.
Visit www.get-invest.eu to learn more.
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