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Executive Summary

This report explores the present and future of the off-grid solar private sector from the per-
spective of entrepreneurs. By answering the classical five W questions: “Why? Where? When?
What? (How?) Who?” this study reviews the emergence and dynamics of the start-ups that
have shaped the field of energy access field for the past decade. In the first section, the ques-
tion “Why off-grid matters?” serves as an introduction to our study. Next, we analyse where
and when off-grid solar start-ups have emerged, and we continue with what are their main
activity areas and how these start-ups connect developed and developing economies through
this new market. To conclude, we address the “Who?” question in order to understand the
people behind these organizations and which path led them to work in this sector.

This report highlights the key geographical spots that gave birth to the off-grid solar sector,
both in Europe with Germany and UK playing a leading role, and in Africa. There, Eastern
countries have been the pioneers, especially Kenya and Tanzania. Likewise, it describes how
the sector has expanded across

the two continents in the past

decade reaching the western

states of Africa through the ac-

tion of several central European

countries (France, The Nether-

lands). The diversification of the

firms’ focus area emerges as a

recent trend, and seems likely to

increase within the next years,

which could possibly affect the

geographical distribution of the

companies. The heterogeneity in country and study backgrounds of the founders point out to
the key role of combining expertise for addressing all the challenges of the off-grid solar mar-
ket.

To collect different perspectives, this report includes two interviews with experts in off-grid
solar. The first one with Farouk Maate Kibaba, Executive Director at the Green Lake Peace
Centre, who provides unique insights into the Ugandan Energy sector and the role of solar
installations in this promising African market. In the second interview, we talk to Sebastian
Weida, Product Manager at Mobisol (the first and best-established distributor European com-
pany of off-grid solar products), explains the challenges and motivations for working in the
off-grid solar private sector.

Off-grid solar in Africa & European Start-Ups 5



Why off-grid solar matters?

The UN 2030 Agenda, adopted by 193 countries in 2015, includes as the seventh of its Sus-
tainable Development Goals to “provide clean access to energy to all”. To date, about 16% of
the world’s population lives in areas where the electricity grid has not arrived yet, which se-
verely affects their living conditions and their chances to improve them through economic
growth.

However, recent advances in renewable energy technologies and their drastic cost reductions
have dethroned the grid as the only viable option to gain access to reliable and affordable
electricity [1]. Small-scale installations of renewable energy generation (most commonly solar
photovoltaics and wind) are carving out a foothold across very different contexts. According
to our previous report, decentralisation is a key trend defining the Future of Energy [2]. Fur-
thermore, decentralised energy systems are a promising tool for moving toward the goals set
by the UN 2030 agenda, especially in the rural areas of developing regions, where the lack of
electricity significantly hinders the local economic development [3].

Non-governmental organisations, foundations and governmental development programs are
the actors who have traditionally worked in the diffusion of decentralised energy systems.
More recently, the private sector has joined them and has started playing a bigger role in such
game - bringing a different pace, new rules and fresh inputs to the field.

In the past decade, entrepreneurs from all over the world have founded firms with the aim of
combining new technologies with innovative business models in order to sell and distribute

high-quality products directed to low-income customers.




According to the 2018 Global Off-Grid Solar Market Trends Re-
port, in 2017, solar technologies provided electricity to 73 mil-
lion households. In other words, small solar installations allowed
360 million people to have light at night and charge their mobile
phones without the need of burning expensive and polluting
kerosene [5].

The off-grid solar market has grown considerably and the of-

fered products have dynamically adapted to customers' needs

over time. Solar lanterns and pico-system (< 10 W) were the first products launched in the
market, followed by standalone solar PV systems able to provide several Watt-hours per
months of clean electricity to households in rural locations [4]. These products formed the
basis for the emergence of a vibrant ecosystem of start-ups that are bringing many other
innovations and is now heading towards the deployment of full mini grids. We explore in this
report how these advances may contribute to achieving the SDG 7.

Among the various stakeholders of the off-grid solar sector, this report focuses on the role of
European companies and start-ups in the African continent, in line with the goals of YES-
Europe to promote young professional engagement in the efforts to achieve affordable and
clean energy for all.

The start-ups of the Global Off-Grid Lighting Association (GOGLA) are the main source for the
analysis. | collected the data by desktop research and complemented it with two expert inter-
views. Out of the full dataset, the analysis focuses on European companies.

In this work, “Where” and “When” off-grid solar start-ups emerged is first outlined, to con-
tinue with a brief analysis of “What” are their different areas of activity and their different
geographical presence. The “How?” section addresses in which manner European countries
are connected to African countries through their operations in off-grid solar - with specific
attention on firms working in last-mile distribution with presence on the ground.

The report allows the reader to get to know two entrepreneurs in the field in order to inspire
further young Europeans professionals and concludes with a description of young entrepre-
neurs' profiles - their study backgrounds

and location to understand “Who” the _@_ E?ééﬁ KLEMOP solaru.-:)m'
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Off-grid solar start-ups:
Where, When?

This section reviews the geographical origins of start-ups operating in the African off-grid solar
sector as well as a timeline of their development during the past decade.

The data collected includes 67 global start-ups, out of which about 70% are headquartered in
Europe and North America, with the remaining 30% in Africa, Australia, Asia and South Amer-
ica (Figure 1). Further analysis is carried out on those companies whose headquarters are
located in Europe, or whose founders have studied in a European university, covering approx-
imately the half of the organizations.

Africa
14.5%

Australia
3.2%

Europe
41.9%

Asia
9.7%

South
1.6%

North
29.0%

Figure 1. Geographical origins of start-ups working in off-grid solar PV sector globally.
Source: Companies data.

In Figure 2, the different colour intensities across European countries represent the number
of companies active in off-grid solar based in each country. Within Europe, the United King-
dom has the highest number of start-ups (6) followed by Germany and The Netherlands.
These countries were also the earliest European players to enter the game, after the tracks
of the pioneers from the United States a couple of year before (the first American company
entered the off-grid solar market in 2005).
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Number of solar off-grid startups
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European countries ac-
tive in the off-grid market

Colour intensity represents the num-
ber of company headquartered in that
country. Source: Companies data.

The emergence of the sector until 2017 ( ) shows
when the different European countries got involved in off-
grid solar. A gradual growth took place in the last decade,
with a major role of Germany, UK, and the Netherlands in-
itially, followed by France, Switzerland, Norway and lItaly

only after 2014.

The countries of operations of these Europe based compa-
nies are represented in . The stronger presence in
Eastern Africa (mainly Kenya, Tanzania and Uganda) stands
out. The reason behind this pattern is the higher penetra-
tion of internet and mobile networks and, with them, the
availability of digital money - that worked as a business en-
abler and catalyser across the African continent. Favoura-
ble energy policies from local government were also essen-
tial as in the contrasting cases of Ethiopia and Kenya. The
government-driven economic development in Ethiopia,

along with its preference for large on-grid projects, ex-

plains the smaller deployment of off-grid installations in the country. Oppositely, in Kenya,
the private sector operated with more freedom, which contributed to a stronger growth of

off-grid solar [3].

Growth of the European Off Grid Sector

Norway
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Growth of the European Off-Grid sector in the time-period 2007-2017.

Source: Companies data.
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Number of solar off-grid startups
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Migeria
Tanzania

Evolution of the number of off-grid solar start-ups with on-the-ground presence in
African countries between 2011 (left) and 2017 (right).
Source: Companies data.

While Eastern Africa has been the main focus of off-grid businesses since the beginning of the
industry, it is only more recently that start-ups have reached the western region - with the
primary role played by French entrepreneurs.

Over time, not only the sector has evolved from a geographical perspective, but also the busi-
ness models have dynamically adapted to the understanding of customers and their willing-
ness/ability to pay for such products. In the next paragraphs the main focus area of different
companies are explored and new trends are put in evidence.

10 -Europe



The expert opinion:
Off-grid solar in Uganda

By Farouk Maate Kibaba

Figure 5.

Off-grid solar in Africa & European Start-Ups 11




Focus areas of off-grid
solar start-ups:

Jacob Winiecki, co-founder of Simpa Network, commented on a recent online post that an
interesting “unbundling” phenomenon is taking place in the off-grid sector: as the sector
grows, so are the challenges it faces [6]. Stakeholders from both the public and the private
sector are becoming more actively engaged with varying roles. Within the private sector, very
different needs are emerging, from hardware engineering to last-mile distribution or addi-
tional software services to support the operations of companies on the field.

Off grid start up
ecosystem

Last-mile
distribution

57%

Figure 6. Focus areas of European start-ups operating in off-grid solar in the African market.

Among the companies we focus in this work, the largest number (76%) put their efforts into
developing new technological products, spanning from lanterns, to solar home systems and
solar powered appliances, until solar pumps or battery charging stations. Not all of these
start-ups are directly present in the African countries but they eventually sell their products
to the companies involved in last-mile distribution. A large intersection between technical
and distribution companies exists - and it is constituted, mainly, by the oldest companies in
the sector. These firms could not rely yet on other actors taking over some of its operations
and were obliged to develop vertically integrated cradle to grave solutions: from product de-
sign to its distribution and post-sale customer service.

12 YES-Europe



Distribution is the focus of 57% of all start-ups, highlighting how distributions remains the
biggest challenge in off-grid solar due to numerous difficulties such as reaching remote areas
or communicating with far apart and dispersed customers.

Interestingly, a small yet increasing number of start-ups (15%) work exclusively on a variety
of additional services. These include financing, training systems for human resources or mon-
itoring solutions for after-sales operation and maintenance.

France N
|

Netherlands |

Germany ]
5

Denmark
I

UK
|

Switzerland | -

Norway |
tealy -

0 10

Number of start-ups founded each year per focus area
8

0
2 9 0 A 7 % b 2 6 Y
PSR SRS (N LR LS LSS (\ LS I\ A (LS (VL P (\ie

Service @ Distribution Technological Development

Focus areas of start-ups in the off-grid solar sector according
aggregated according to their geographical distribution.

In the main focus of the start-ups is shown with respect to their geographical location
(top) and their year of foundation (bottom). It is important to note that each start-up can be
active in one or more categories depending on the core activities in its business model. Two
interesting observations emerge from these analyses. First, the tech subsector and distribu-
tors have grown in parallel over the years while service-focused companies appeared only
from 2014. Second, the latter have not emerged in countries with a well-established off-grid
solar sector, but rather in countries holding a side role (with the only exception of France).

Off-grid solar in Africa & European Start-Ups 13



It is challenging to predict what lies ahead for the off-grid solar sector and which European
country will further invest in this market. However, from the present state and the latest
trends it can be envisioned a divergence of value propositions, with an increase of B2B (busi-
ness-to-business) models over customer-centric approaches. In such a scenario, the only B2C
(business-to-customer) model would be those of last-mile distribution start-ups, with all the
other stakeholders acting as a service provider for them. provides a qualitative de-
scription of this concept, showing an increasing amount of services-oriented start-ups - giving
birth to a more fragmented sector but most likely also to a set of more specialized firms -
overall increasing the quality and efficiency of the full ecosystem. According to experts’ opin-
ion, this phenomenon will increase firms' profitability and drive further investments in the
sector.

It is clear that, while new trends in the sector are emerging through the development of new
business models, the role of last-mile distributors will remain crucial, and so will that of all the
challenges linked to it. In the next section we look at firms working in last-mile distribution
through a systemic analysis of the off-grid sector, aiming at identifying and visualizing the
connections built among countries through the sales of solar-off grid systems and related ser-
vices.

Prospected solar off-grid startups ecosystem

Last-mile

distribution

Foreseen scenario for the evolution of the off-grid solar start-up ecosystem.
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The Europe-Africa
off-grid solar connection

18 countries in Africa, spreading across the Central, Western and Eastern regions of the con-
tinent, are home to one or more start-ups trying to bring off-grid solar solutions to the non-
electrified areas of their countries. Eastern Africa is the preferred market for a large number
of European companies, with a strong presence of start-ups from the UK and Germany.

More specifically, European entrepreneurs entered into Kenya, Tanzania and Uganda consid-
ering the readiness of their local markets. From the technology acceptance to the customers’
ability to bear the costs of solar installations, to the penetration of mobile network and the
local regulatory framework, every single element is crucial to enable the successful distribu-
tion of solar products and is taken into careful consideration by market analysts.

Interestingly, while the UK is the country with the highest number of off-grid start-ups (Sec-
tion: Where?), those firms from Germany, France and the Netherlands play an essential role
in spreading the distribution of off-grid solar over the whole African continent, connecting
each European country with six different African countries.

PV Off Grid network: Europe and Sub Saharan Africa

Burkina . Sierra

Faso Leone

- o Nigeria
A0

. Ghana

Liberia

Senegal -~ A

Headquarter /! N
o CGLII'I?I’Y Ivory Coast/ . \\ Angola
Operation Sl / \
cgpuntr;r Connection Switzerland \_\ Congo
: )‘f Cameroon
D Local HQ Company The A
(with European founder) Netherlands |

T Mozambique

Germany
- 1 connection

. 5 connections France
* Zambia

Rwanda
United

Kingdom Ethiopia

Denmark D Tanzania

Kenya
Figure 9. Off-grid system analysis. Arrow thickness is representative of the number of start-
ups on a specific connection.

Even though still a minority, European entrepreneurs that headquarter their companies lo-
cally in the country of operation are interesting new players (represented in with
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dotted arrows). The advantages of this approach are the deeper understanding of their com-
pany's customers, and most importantly, the ability to employ a local workforce, which posi-
tively impacts local economic development from day one of their operations. In parallel to
the unbundling of core values of the business models, described in the previous section, a
strategic relocation of firms’ headquarters according to the key activities of each start-up can
be foreseen in the next years.

Country-level analyses provide interesting insights into the sector, yet behind each start-up
there are young entrepreneurs, investing time and motivation into such businesses. The next
section gives a closer look at the profiles of the founders to understand better the roads that
led them to the off-grid solar sector.

Colonialism 2.0?

The strong intervention of foreign “developed” countries in the African continent opens
room for reflection and discussion among the experts in the field. Exploiting natural re-
sources such as solar energy for a non-local profit is perceived by someone as a modern
version of colonialism, pointing out how European efforts should be rather directed towards
the support of local enterprises.

Undoubtedly, there is a fundamental difference between the traditional cooperation pro-
grams well known until now and the more recent raise of proper companies. On the other
hand, the electrification obtained by the presence of proper businesses improves local com-
munities' life conditions and in the best cases is exploited for the development of local pro-
ductive activities, ultimately creating local profits as well.

The considerable challenges that European entrepreneurs face give all reasons to believe
that it is not a mere quest for money what brings them to the African continent, but rather
a strong intrinsic motivation to contribute to the achievement of a fair and sustainable de-
velopment.

Off-grid solar in Africa & European Start-Ups 17



Young professional
perspective: Who?

Background of entrepreneurs

Energy

10.8% o
Law
8.1%

Business
37.8%

Figure 10. Background of entrepreneurs in the off-grid

solar sector.

Engineering

This section reveals key features of
the main off-grid solar entrepre-
neurs. We aim at understanding
what they studied, where and how
long they took since graduation un-
til they found their company.

Slightly more than the half (53%) of
the founders of the start-ups in this
study have a technical background,
with a 10% specialized in energy
studies. Another big share of found-
ers have studied business or eco-

nomics with expertise in project management and business development. The remaining 8%

are graduates of law. This produces a multi-disciplinary sector that undoubtedly benefits from

the contributions coming from each background. In, start-ups often have several co-founders,

with different backgrounds, which allows them to combine their skills and experiences.

Many entrepreneurs studied in a British university, reflecting the fact that the largest number
of start-ups headquartered in the UK. In contrast, while a large part of the start-ups founders

UK

France |

Germany

Netherlands -

Others EU countries

Out Of Europe -

0

B Energy Engineering

6 8 10

Business Law

Figure 11. Country of study and background of the off-grid solar entrepreneurs
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graduated from a French university, the second and third country per number of headquar-
tered start-ups are Germany and the Nether-lands, indicating a considerable mobility within
continental Europe. Aggregated under the label of “others EU countries” are represented
graduates from other European states, namely Italy, Norway, Denmark and Serbia. Remarka-
ble is also the presence of graduates from extra European universities, while within Europe
southern and eastern countries are almost completely absent, with the only exception of It-

aly.

The distribution of backgrounds among different countries does not change significantly. It
reflects an overall balance between technical and non-technical backgrounds.

Entrepreneurs follow different paths before founding a company. In the off-grid solar sector,
very different profiles take on the challenge of achieving a financially sustainable business
with positive social impact in a developing country. 20% of the entrepreneurs started his or
her business within one year after completion of university. It is within the first five years of
their professional careers that 37% of founders undertake such challenge. Interestingly, the
entrepreneurs that start an off-grid solar start-up in the early stage of their career are those
coming from an engineering or energy background, while the largest number of entrepre-
neurs with a background in business comes to the off-grid sector in a second stage of its career
(more than 14 years after graduation).

This possibly reflects how the specific challenges in the off-grid solar market are related to
the development of functional business models, calling for the need of expertise in business
to be properly tackled.

Most importantly, the cooperation of young and experienced professionals from different
backgrounds has been key in the off-grid solar sector, acting as catalyser for star-ups creation
and for the growth of a promising new market.

Business Engineering and Energy Law
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9
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Time between graduation and start-up foundation for entrepreneurs with different
backgrounds.
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In the words of a founder

Sebastian Weida
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Conclusions

Rural electrification currently presents challenges to many different stakeholders, from non-
profit organizations to governments and start-ups. Start-ups are the most recently arrived to
the sector. Newcomers to the off-grid solar sector have to deal with rapid, profound changes
while trying to find the key to unlock access to new capital and, at the same time, addressing
the global challenge of providing sustainable and affordable energy to millions of people.

The results of this research show that German and British businesses have been the first to
enter new markets in Africa that today host start-ups from up to seven different European
countries. Start-ups from France and the Netherlands are strongly involved in last-mile distri-
bution allowing reaching out countries off the most beaten tracks. Firms have first expanded
in the Eastern Africa region that, at present, remains the most densely populated by electri-
fication projects. Only more recently, companies have reached also the French-speaking
countries located in the Western part of the continent. Overall, less than 40% of Sub Saharan
African countries have welcomed any of the companies in this report.

A trans-disciplinary participation has been key to the development of the start-ups currently
active in the African off-grid solar market. This type of collaborations can either take place
within the same company or among different start-ups in the form of a service worth value.
While the first approach prevailed during the early stages of the ecosystem, a different trend
might be currently gaining traction. In fact, the sector growth is accompanied by a diversifi-
cation of companies’ focuses, with an increasing number of B2B services. In this context, a
strategic headquarter location might be required: start-ups involved in last-mile distribution
will possibly move their offices to the country in which they operate, thus increasing the
chances of employing local workforce and being closer to customers' needs.

What lies ahead for the off-grid solar sector cannot be easily foreseen by looking at the Euro-
pean start-ups only - a large number of stakeholders with different interests and strategies is
involved, including American and Asian companies, as well as public development programs
and non-governmental organizations, making the whole ecosystem much more complex than
what this report covers.

YES-Europe envisions a stronger interconnection among professionals in the energy sector. In
line with this idea, the findings of this report confirm the importance of connecting members
from different disciplines to go beyond traditional businesses and foster entrepreneurship
and innovation to tackle global challenges, such as rural electrification.
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About YES-Europe

In early 2016, a group of enthusiastic students at EPFL (Switzerland) reached out to their fel-
low peers across Europe and proposed that they meet to find how to make a greater impact
on the World energy challenges. To their surprise, they accepted the invitation, and dozens
came from more than 9 countries to attend the conference. YES-Europe was born. We envi-
sion a sustainable tomorrow and strive to achieve it by connecting future energy leaders and
enabling them to make an impact now and in the future.

Connect with us

Like our page and
join our mem-
bers group

Follow us and
tweet us
on energy

Follow our profile

.

Subscribe to our
and do not
miss our job offers
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