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WWF South Africa’s Policy and Futures Unit undertakes enquiry into the
possibility of a new economy that advances a sustainable future. The unit
convenes, investigates, demonstrates and articulates for policy makers, industry
and other players the importance of lateral and long-term systemic thinking.
The work of the unit is oriented towards solutions for the future of food, water,
power and transport, against the backdrop of climate change, urbanisation and
regional dynamics. The overarching aim is to promote and support a managed
transition to a resilient future for South Africa’s people and environment.
The organisation also focuses on natural resources in the areas of marine,
freshwater, land, species and agriculture.

This report is part of a larger project on the development of suitable technologies
for local manufacturing and assembly, technical training in the manufacturing
and installation of these technologies, and business skills training to advance
these and other downstream activities related to the sustained uptake of
renewable energy. Together with additional analyses, this report lays the
foundation for a project that aims to support the increased uptake of renewable
energy at household and small-business level in sub-Saharan Africa, through
the promotion of localisation and local content of small-scale renewable energy
technologies in the targeted countries.
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BACKGROUND

Most African countries are
dealing with energy poverty, with
parts of the population having
either no access or inadequate or
unreliable access to formal energy
services (World Bank, 2017).

Decentralised development of small-scale renewable energy solutions has shown
promise in addressing unserved or underserved markets, providing access where
grid extension is not feasible, especially in remote rural and urban slum areas
(Wesphal et al, 2017). To date the largest uptake of small-scale renewable energy
technologies has been in urban, peri-urban and rural areas that are accessible
by road (and relatively close to the existing grid), while more remote rural areas
have seen little penetration owing to the high cost of distribution to those areas
(Ronah, 2018).
The potential for both grid-tied and off-grid renewable energy solutions to meet
electricity access needs in sub-Saharan Africa has drawn a great deal of enthusiasm
from governments, NGOs, international organisations and private energy companies.
In sub-Saharan Africa, with the keenest uptake in East Africa, governments have
partnered with international donors and organisations like the World Bank to
develop country-specific programmes. There are also broader programmes that have
been replicated across Africa, or across Africa and South Asia, such as the World
Bank and the International Finance Corporation’s (IFC) Lighting Global programme
(previously the Lighting Africa programme) (World Bank, 2016).

Table 1:

Role of stakeholder groups as identified by WWF Africa
Energy Hub

Stakeholder

Role

Governments

 Regulating the sustainable energy sector through appropriate policies,

laws and institutions.

 Investing public resources in extending energy services to people and

businesses to support economic growth.

Private industry

 Providing finance and investment for renewable energy infrastructure.
 Undertaking innovation and creativity to generate solutions to meet

various needs of people in urban and remote, rural and low-return
locations.

Civil Society
Organisations
(CSOs)

 Ensuring the rights of rural, poor and disempowered people in energy

planning and national decision making.

 Demonstrating how the rural poor communities can be better served,

using pilot projects.

Source: WWF Africa Energy Hub, 2017 and augmented by author
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UGANDA
ZAMBIA

70%
of pico PV

and home solar
system kits are
sold in
East Africa

KENYA
TANZANIA

The trend in sales of pico PV products and solar home system (SHS) kits clearly
reflects the increasing penetration of these technologies in sub-Saharan Africa.
In the second half of 2017, sub-Saharan Africa had the highest volume of units
sold in the world, with East Africa emerging as the leader in the region with
approximately 70% of the units sold. In this region, Kenya remains the largest
market, with Uganda and Tanzania also being strong performers (GOGLA, 2018).
In response to these developments, various policy advisory organisations have
strongly advocated for decentralised renewable energy (RE) through commercial
market development, enabling policy and significant public sector investment and
lending.
However, an area that has not attracted much attention to date is the localisation
potential of small-scale renewable energy technologies. This should change, as
evidenced by the findings of the International Labour Organization (ILO), which
identified renewable energy as one of the most significant areas of opportunity for
employment and business creation in the green economy. Studies by large NGOs
suggest that this job creation for the sector will outperform job creation related to
fossil-fuel-based energy generation (IRENA, 2016). Another study estimated that
up to 500 000 new jobs could be created from solar lighting technologies in the
Economic Community of West African States (ECOWAS) alone (Mills, 2014).
Directly relevant to the objective of this review, the ILO has identified significant
potential for green job creation among the many small and micro-enterprises
(particularly those with fewer than 19 employees) active within the renewable
energy value chain. In the same vein, the World Bank’s State of Electricity Access
Report 2017 emphasises the need to train local service providers – on the one hand,
to ensure that supply and support services can be effectively localised, and on the
other hand, to allow renewable energy technologies to be adapted to the local context
(World Bank, 2017).
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70%

for imported
technology

30%

value going into
local economy –
mostly labour

Without these mechanisms, SMEs involved in infrastructure manufacturing and
assembly, installation, maintenance and operation will struggle to integrate into the
global supply chains to which international companies have access. This is borne
out by the present situation in East Africa where, although there is an increase in
local companies that are installing and maintaining micro- and mini-girds, there
is negligible local manufacturing. The only exception to this sorry state of affairs is
the manufacture of small-scale wind turbines in Kenya. In addition, this study was
able to identify only one company assembling (imported) solar technologies, also in
Kenya. Given that the cost of the technology contributes approximately 70% to these
projects, only 30% of the total value of these commercial activities remains local
(Ronah, 2018).
However, researchers also note the main barriers to progress:
 a lack of supportive tools and strategies to graduate businesses from the
informal to the formal economy
 the absence of enabling governance frameworks, government policy and
incentives (such as local content or partnership requirements).
Increasingly, international finance, including global climate finance, is being
mobilised to support the development of decentralised renewable energy in Africa.
To ensure maximum local benefit, specifically local employment and income
generation, research by the ILO, IRENA and others suggests that these investments
should aim to develop inclusive local value chains and broaden opportunities
for local business development and local employment (Budzianowski et al, 2018;
IRENA, 2018a; IRENA, 2018b).
Building on the ongoing efforts of WWF’s African country offices, this report
examines development in East Africa, specifically in Kenya, Tanzania, Uganda and
Zambia. In this geographical context, the focus of this work is on investments in
‘small-scale’ renewable energy infrastructure (e.g. household energy, micro-grids
and mini-grids or small-scale wind turbines) and equipment (e.g. solar water heaters
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PHOTO: CREEC.OR.UG

Solar PV panels being installed as part of CREEC’s rural electrification research project. The 1 kW solar mini-grid system
was implemented in Nakasengere, an off-grid village in Kiboga district, Central Uganda.

or cookstoves) for the provision of energy services (e.g. lighting, cooking, heating and
cooling, productive uses like running small machines, and appliance use).
This report collates and summarises existing work to understand and highlight
investment and industry support-related opportunities in Kenya, Tanzania, Uganda
and Zambia. It reflects research, finance, policy development and sector support
work undertaken in these countries by the World Bank, IFC, USAID, IRENA, the
ILO, Power for All (a multilateral organisation explicitly advancing decentralised
renewable energy), WWF-SA, various WWF country offices, and others.
Additionally, a limited number of interviews have been conducted with researchers,
institutions and policy makers active in the region.
The report is structured as follows: the next section sets out key recommendations
that can support the increased localisation of small-scale renewable energy
technologies. This is followed by a short overview and findings of the four country
case studies. The final sections focus on Kenya, Tanzania, Uganda and Zambia
respectively.
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What does small-scale renewable energy mean?
‘Small-scale’ is variably defined by energy-planning authorities and regulators
in different countries. Often, the designation is used to refer to projects
other than those considered to be large utility-scale, with the threshold
falling at either 20 MW or 10 MW. This threshold may be shaped by financial
considerations, or by the kind of investors behind the infrastructure. For
example, ‘small-scale’ may open the door for non-public actors to participate in
energy generation. To illustrate: Uganda’s GETFit national independent energy
procurement programme defines small-scale renewable energy systems
as between 500 kW and 20 MW (GETFit Uganda, 2017a). In addition to this
distinction between small- and large-scale, countries like Kenya and Tanzania
often define systems between 1 MW and 10 MW, as well as those below 1 MW,
differently.
There is a wide variety of infrastructure and equipment in East Africa for
smaller systems (below 1 MW). Options range from very small solar equipment,
such as individual solar lighting, to individual solar pico systems (SPS)
(typically under 1 W) and solar home systems as small as 1 kW, household
biogas, as well as larger community-level mini- or micro-grids (utilising various
technologies) that can power several hundred homes or small businesses
(World Bank, 2017).

Individual solar home system -– typically under 1 W
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Larger community-level mini- or micro-grids -– up to 20 MW

Accumulators

Inverter
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KEY RECOMMENDATIONS
TO STAKEHOLDERS
Need for a regional approach
The need for a more regional approach runs like a golden thread throughout the
findings in this report, whether it relates to policy and regulation, capacity building,
or standards and certification of technologies.
It is clear that there is no shortage of institutions in East Africa that are active in
the small-scale renewable energy technology space. These institutions focus on
creating new knowledge through research and building capacity on all levels – from
postgraduate studies, technical training and support for entrepreneurs to the testing
of technologies and the development of standards. However, there appears to be
little structured contact between the different institutions, which means that there
is also no alignment between the product offerings. This results in an overlap in
what these entities offer rather than bespoke offerings that focus on their strengths
and meet the demands in their respective localities. All the institutions interviewed
lack resources, particularly access to long-term financing, and compete against each
other for funding (discussed in more detail below).
It is suggested that a regional approach that maximises the existing capabilities
of the different institutions and avoids unnecessary duplication of activities
(such as cookstove testing, for example) will free up resources. It will also
contribute to learning between institutions and countries, which will strengthen
the quality of the outputs and outcomes of their activities. This, in turn, will impact
positively on their ability to attract funding. In as far as seeking funding, rather
than competing against one another, regional programmes could be developed that
can then be allocated across the region to specific institutions that are best suited to
deliver the required outcomes.
The four countries reviewed – Kenya, Uganda, Tanzania and Zambia – also
exhibit different levels of localisation of renewable energy value chains, with
Kenya being the most advanced. A more regional approach will also support the
exchange of knowledge and inter-country sharing of best practice, enabling the
lagging countries to learn from what has worked elsewhere. This knowledge sharing
could address the fragmented learning to date and is critical to unlock the potential
of small-scale renewable energy.
Over and above the foregoing, the inconsistency of tax or duty exemptions on
imported infrastructure and equipment components is an area of concern for
private sector investors, specifically, not only within countries, as is the case in
Kenya, but also between countries. The East African Community (EAC) has recently
requested the removal of these exemptions by member states. Uganda, for example,
has reintroduced duties (25%) and value-added tax (VAT) (18%) on solar accessories
and spare parts (ECAL, 2018) but it is doubtful whether Kenya will follow suit,
given the lack of internal support for such a step (Ronah, 2018). Arguably, Uganda’s
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A detailed training was held
by CREEC, partnered with
GIZ Energy Explorerz, at the
National Teachers’ College,
Kaliro in Eastern Uganda near
the village of Inganga to educate
residents about solar lamps.

approach is a step in the right direction to boost the competitiveness of local
manufacture against already subsidised imports from China, for example.
A key intervention to kick-start a strategic regional approach could be a series of
engagements and/or workshops with key stakeholders from the four countries
to identify how policy alignment as well as resources and synergies between
the different institutions could be maximised and to start mapping the way
forward.

Supporting and rethinking existing models of training and
capacity building
Renewable energy deployment demands a range of capacities, including
formal academic qualifications and practical vocational skills. Research
conducted by the ILO and IRENA suggests that a spectrum of skills development
efforts is required to support the development of local energy-based businesses and
employment in African countries (IRENA, 2018b). Necessary skills development
includes vocational training and entrepreneurial support covering technical
knowledge, business management skills and training related to successfully
accessing and managing finance. The ILO’s review of skills gaps in four African
countries (Egypt, Mali, South Africa and Uganda) found a gap between the
respective governments’ plans for job creation and the available human resources to
meet the requirements of available jobs.
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As already highlighted, there are a number of institutions, particularly in Kenya and
Uganda, that are active in capacity building on all levels, from technical training
to incubation and entrepreneurial support. However, all these institutions suffer
from a lack of secured funding that can support long-term strategic approaches
for different aspects of renewable energy deployment, while reducing the need for
ongoing fundraising. In an attempt to address these shortfalls, these institutions are
increasingly turning to developing courses for the private sector to augment their
income streams (Abbo, 2018; Kiplagat & Karimi, 2018; KIRDI, 2018).
These financial challenges are further compounded by capacity and skills constraints
that make it near impossible to sustain training momentum and entrepreneurial
support over the longer term. Training and support of this nature are critical to
enable entrepreneurs to respond to the rapidly changing policy and technology
landscape. It is suggested that these constraints can be addressed through
collaborative development of e-learning platforms that can be accessed remotely by
students and rolled out across the region.
This could entail the development of a semi-virtual incubation programme
containing the right tools to provide in-depth and personalised support
through a digital medium. This programme could consist of some in-person
classroom lecturing and semi-annual mentoring contact. Cost efficiency will be
derived from using a suite of information technology products and solutions woven
into a single solution. There are several existing stakeholders that would ideally be
partners in providing such a solution.

Existing stakeholders
CIC Kenya Climate Innovation Centre – kenyacic.org
CREEC Centre for Research in Energy and Energy Conservation – creec.or.ug
EACREEE East African Centre for Renewable Energy and Energy Efficiency –
eacreee.org
IESR Institute of Energy Studies & Research, Kenya Power – kplc.co.ke/
category/view/73/institute-of-energy-studies---research
KIRDI Kenya Industrial Research and Development Institute – kirdi.go.ke
MGA RES4Africa Micro-grid Academy – res4africa.org
REBI Renewable Energy Business Incubator – energyincubator.org
SACREE SADC Centre for Renewable Energy and Energy Efficiency –
sacreee.org
SAREBI South African Renewable Energy Business Incubator – sarebi.co.za
SERC Strathmore Energy Research Centre – serc.strathmore.edu
Tarebi Tanzania Renewable Energy Business Incubator – no url
TaTEDO Tanzania Traditional Energy Development Organization – tatedo.org
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Training modules should also be responsive to evolving needs from students
as country markets develop and become more mature. The SERC at Strathmore
University in Nairobi, Kenya, for example, has seen a decrease in demand for
training in the installation and maintenance of small-scale PV systems, which seems
to indicate market saturation in these areas. They have now extended their offering
to technical courses on solar thermal technologies and biogas, and executive courses,
mainly for bankers and financiers, aimed at creating awareness of the potential of
the small-scale renewable energy sector (Ronah, 2018).

The need for an enabling policy environment
Requirements for accelerating investment in decentralised renewable energy include
(Power for All, 2017):
 a stable market
 coherent policy
 a clear understanding of planned grid expansion and the integration of
mini-grids
 national target setting.
These issues are also seen as critical by local role-players in the various countries
(Kiplagat & Karimi, 2018).
Policy uncertainty about future grid connectivity of mini-grids as well as
onerous and complicated licensing and registration requirements for minigrids pose a barrier to private sector investment, and should be addressed as
soon as possible. Policy uncertainty can be addressed by country master plans,
which set out where it will be feasible or not to extend the national grid. Technical
specifications required for mini-grids to connect to the national grid should also be
supplied. Similarly, there is a critical need to allow for cost-reflective tariffs for
electricity generated by mini-grids powered by renewable energy.
Aligned to the regional approach championed above, it is suggested that the other
countries in this report consider following Tanzania’s SPP Framework 2017, which
addresses some of these issues, such as guidance on options when the main grid
arrives and simplifying licensing and registration requirements. Following a more
aligned approach across the region will arguably also remove some of the complexity
for companies working across the region, and unlock more investment.
Cost competiveness with China is a challenge in the context of local
manufacturing. Ideally, governments should support local manufacturing by
increasing local content requirements and scrapping tax exemptions for imported
technologies, as has been done in Uganda and to a lesser extent in Tanzania.
Anecdotal evidence, however, suggests that this route will not be easy to implement
in Kenya.
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Upscaling local manufacturing
Local manufacturing is possible, as demonstrated by the small-scale wind turbine
example from Kenya.
Other interventions that can improve local capacity to address current technology
issues in the sector could be examined to start identifying praxis that could inform
the development of new industries.
It is suggested that a phased approach is followed in this regard, which could include
government incentives to set up local assembly plants. At the same time, an indepth analysis of existing manufacturing sectors could be conducted to determine
existing expertise and opportunities that can be channelled to the manufacture of
components of renewable energy technologies, such as solar power stands.
This can be supported by capacity development programmes that incorporate the
technical assembly and business skills to develop the product and the business model
alongside each other. In particular, the enterprise development training needs to
address five key aspects to adequately prepare entrepreneurs for the challenge:
 the lack of market knowledge and market intelligence
 how the product and market fit together
 the lack of clear business models that address market specifics in different
regions
 the lack of long-term post-training support
 the lack of life skills, such as a familiarity with formal banking.

Financial constraints
The World Bank and partner institutions have identified appropriate finance
as the most significant hurdle for local deployment of mini-grids (various
technologies) and solar home systems (World Bank, 2018; Orlandi et al, 2018).
Although the financing terrain is rapidly changing, as evidenced by emerging and
innovative energy service models such as M-KOPA Solar and SunnyMoney that
support end-user uptake, and thus drive new opportunities for off-grid electrification
and accelerating energy access (World Bank, 2017), there is a lack of financial
support for entrepreneurial activities such as project development, feasibility
studies and proof of concepts. Accordingly, it remains challenging for energy
entrepreneurs to access seed and working capital (Gulati & Scholtz, 2018).
Impact investment could be the vehicle that mobilises the much-needed mainstream
commercial capital to expand access to energy at scale, particularly through
decentralised and off-grid sustainable energy systems. Impact investment
can stimulate the shift away from traditional approaches or government-led
donor assistance and aid-led solutions – often scattered and limited by budget
constraints – to attracting large-scale commercial capital that can boost energy
access. Impact investors can specifically boost the development and entrance
of local enterprises to build a strong and sustainable local supply chain by
providing seed and working capital to SMEs.
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In this regard, NGO-led programmes have a critical role to play, utilising donor
funding to execute pilot projects to develop proof of concept – in particular
‘willingness-to-pay’. Governments have a critical role to play to create a receptive
environment – institutions, policies, strategic planning, regulations and incentives –
to attract private finance (World Bank, 2017). The role of local financial institutions
has been emphasised by IRENA (IRENA, 2018a). The prevalence of international
investors, for example for solar home systems, has driven up transaction costs and
profit margins, which have been identified as a significant contributor to the fact
that solar home systems in East Africa cost double what comparable systems cost in
Bangladesh.
As pointed out, the support that does exist for private sector investors in mini-grids
and existing projects is very much driven by grant funding. Complicating matters
further is the fact that tariffs are often not cost related but closely follow grid
tariffs, as is the case in Uganda. Governments have stepped in with various import
tax exemptions, however, such as the GETFiT programmes in Uganda and Zambia.
In these two countries there are also examples where targeted interventions have
aimed to top up project revenues, supplementing standard tariffs by using donor
funds to enable better business cases for investments.
There are gaps between high-level policy and implementation, as evidenced by
the lack of targeted and deep support for both the institutions that provide
critical support and the SMEs in the renewable energy space. All the institutions
interviewed lamented the lack of adequate financial support to attract and retain
staff and support long-term programmes. It is not clear how this can be addressed,
with governments themselves struggling to meet demands with available resources.

Standards and certification
Although testing is being done by various institutions, such as the Kenya Industrial
Research and Development Institute (KIRDI) in Kenya and the Centre for Research
in Energy and Energy Conservation (CREEC) in Uganda, there is still no shared
standard for clean cookstoves and many stoves available on the market are not of
an adequate quality to meet users’ needs. Given the sheer numbers that have to be
tested – CREEC, for example, has tested more than 150 models to date – a more
collaborative approach between institutions in different countries in the region may
be beneficial. Regional standards and certification could be streamlined in this way,
because many suppliers operate in more than one country.

Building awareness
Lastly, but very importantly, as demonstrated by the Ugandan experience with
small-scale renewable technologies, is the importance of multiple marketing and
awareness campaigns, including peer-to-peer learning and demonstration,
and support from local leaders. During interviews, the need to create awareness of
the value and benefits of small-scale renewable energy technologies was highlighted
as critical to address social issues that underpin the lack of, or resistance to, the
uptake of renewable energy technologies (Abbo, 2018; Kiplagat & Karimi, 2018).
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Solar-powered street lights in Kampala, Uganda.

COUNTRY CASE
STUDIES

Small-scale renewable energy
in Kenya, Tanzania, Uganda and
Zambia comprises a range of gridtied and off-grid technologies,
including solar PV, solar thermal,
wind energy, biogas, hydro and
geothermal energy.

Together with solar energy equipment, these investments present opportunities
for increasing clean-energy access, growing the share of renewable energy in local
markets and, most significantly for this project, creating new local livelihood
opportunities. The nature and scale of livelihood opportunities depend on how
and to what extent the value chains associated with these technologies have been
localised.
The latest World Bank State of Electricity Access Report 2017 identifies a range of
business models for the delivery of renewable energy-based services operating in
East African countries (World Bank, 2017). These models include ‘pragmatic’ options
to attract private and non-governmental finance. Many make use of pay-as-you-go
(PAYG) fee structures, integrated with information and communications technology
(ICT) solutions, such as mobile money. Enabling measures by relevant governments,
and how they support other developmental objectives, are understood to be critical
to the success of these initiatives (World Bank, 2017; Budzianowski, 2018; Orlandi
et al, 2018; Odarno et al, 2017). Relevant actions comprise policy frameworks,
institutional support and fiscal instruments, as well as other partnerships and
industry support to meet consumer and supplier needs.
Building on the existing efforts undertaken by various WWF country offices, a
high-level overview is presented here, summarising enabling or disabling contextual
factors. These factors include relevant policy and regulations, relevant government
bodies, finance and ownership issues, skills development initiatives, and industry
support. Notable examples of active businesses or programmes have also been
identified for each country.
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OVERVIEW AND INITIAL
SUMMARY FINDINGS
All four countries under review – Kenya, Tanzania,
Uganda and Zambia – allow small-scale renewable
energy to meet electricity needs for households
and other organisations, as well as private sector
participation.
However, official national policy support and regulatory frameworks differ between
countries. Tanzania appears to have the most comprehensive framework
for small-scale systems, including differentiated licensing requirements
for medium, small and very small systems. However, Uganda has seen rapidly
developing policy, with public sector-led financial support being made available to
private investors.
The particular role of government and other organisations regarding ownership
and finance for mini-grids, in particular, is evolving across all four countries.
Even Kenya, which is broadly considered to be the most advanced in terms of
decentralised renewable energy deployment and is often cited as an example of a
thriving market for mini-grids and solar equipment, is at a potential turning point:
its government aims to engage more directly in the market in pursuit of universal
energy access (Castalia, 2017).
Information available for the four cases varies. Sparse documentation is especially
problematic for the Zambia case, for which publicly available information was much
more limited than for the other three countries. While capacity-building initiatives
vary across the countries, in line with high-level assessments, skills gaps remain
challenging for each one, with variable intensity, emphasis and availability
of existing resources. Further areas that could be investigated in more detail
(applying to all four cases) are the following:
 What is the scope for local skills development programmes tied to
employment beyond last-mile distribution initiatives (i.e. local sales and
installation), including manufacturing, assembly and maintenance?
 How can mini-grid or solar home system deployment be more
closely aligned to broader resilience or sustainable development
objectives (as demonstrated by some NGOs in Tanzania)?
 What kind of demonstration is required to create interest in more
closely aligning energy access and other sustainable development objectives?
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Overview and initial summary findings

Table 2:

Overview of key information for the four country cases

Country

Kenya

Uganda

Tanzania

Zambia

Urban energy access

77,60%

57,50%

65,30%

57,50%

Rural energy access

39,30%

18,00%

16,90%

18,00%

Private/community
ownership of energy
generation allowed

Yes

Yes

Yes

Yes

A legal framework
for decentralised,
small-scale energy
generation (mini-grids/
home systems)?

Yes, but do
not specify
conditions for
grid connection

Yes, but do
not specify
conditions for
grid connection,
nor how
consumers
connect

Yes, but do
A regulatory
not specify
framework is in
conditions for
development
grid connection

Examples of formal
national support for
off-grid systems?

Kenya OffGrid Solar
Access Project
(KOSAP)

Energy
for Rural
Transformation
(ERT III)

Rural Energy
Master Plan
(REMP)

National
policy is in
development
(but example
of a donor-led
programme is
Power Africa:
‘Beyond the
Grid Fund’ )

Local content
requirements for smallscale renewables?

Yes

No

No, but
feasibility
study has been
undertaken for
the oil and gas
sector

Local
procurement
requirements
are included
in the REFiT
strategy

Public finance
programmes for private
investment?

Yes

Yes

Yes

Affordability and
willingness to pay for
energy from mini-grids
(McKinsey*)
Mechanism to support
low-volume consumers
such as crosssubsidisation, social or
lifeline tariff?

Most ready

Yes

Reasonably
ready

Yes

Reasonably
ready

Yes

Forthcoming
through a
partnership with
the World Bank
Reasonably
ready

None

The business
environment for SHS
industry (McKinsey*)

Reasonably
ready

Reasonably
ready

Less ready

Less ready

Local logistics to
support the uptake of
SHS (McKinsey*)

Reasonably
ready

Less ready

Less ready

Less ready

Industry quality
standards?

Yes

Yes

Yes

No

Source: McKinsey, expanded by authors; World Bank – Kenya, 2017; World Bank – Tanzania, 2017; World Bank – Uganda,
2017; World Bank – Zambia, 2017; Kendal & Pais, 2018; World Bank – Databank, 2018)
*McKinsey has applied a scale with four gradations from most ready (green) to least ready (red). In this table they are
represented (in order of ‘readiness’) as most ready, reasonably ready, less ready, and least ready.
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KENYA

KENYA

44%

of Kenyans have
no access
to electricity

Table 3:

East Africa has contributed most significantly to
the expansion of electricity access in sub-Saharan
Africa since 2012, and as a major economic power
in the region, Kenya has been a forerunner in this
regard (World Bank, 2017). From a low base in which
approximately 80% of the domestic population
still relied on biomass for cooking, the country has
aimed for universal energy access by 2020, with an
interim goal of 70% by 2017 (Castalia, 2017; Orlandi
et al, 2018; World Bank – Zambia, 2017). To realise
these ambitions, the government has undertaken
aggressive expansion of the transmission and
distribution grid. In tandem, the country has also
deployed a range of energy sources, including smallscale renewables such as mini-grids, pico-solar and
solar home systems. Mini-grids and solar home
systems are seen as particularly useful for dealing
with electrification needs in densely populated urban
slum areas. As a result of these parallel grid expansion
and off-grid strategies, by 2016, 56% of Kenyans had
access to electricity (77,6% in urban areas and
39,3% in rural areas). As many households still rely
on biomass, especially for cooking, access to clean
cooking fuels remains a significant problem for which
commercial solutions have been made available in the
form of specifically developed products (WWF Africa
Energy Hub, 2017).

Kenyan electricity access based on the latest available data

Year
Access to electricity
(% of total population)

36

Renewable electricity share of
total electricity output (%)

81,49

Access to electricity
(% of urban population with access)
Access to electricity
(% of rural population with access)
Total electricity output (GWh)

56%

of Kenyans have
access to electricity

2014

Renewable energy consumption (TJ)
Access to clean fuels and technologies
for cooking (% of total population)
Source: World Bank – Databank, 2018
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2015

2016

41,6

56

..

..

68,4

78,1

77,6

12,6

16

39,3

..

..

9 258
461 914,3
11,83

475 941,6
12,76

..
13,42

Kenya

100%
80%
POPULATION

Given all these
plans, it has been
proposed that 90%
of the population
will eventually
be connected to
the national grid,
while 10% will have
their energy needs
met via off-grid
mini-grids.

77,6%
60%
40%

39,3%

20%
0

Residents in urban areas with
access to electricity

Residents in rural areas with
access to electricity

Relevant policy, regulations and institutional arrangements
Since the mid-1990s, Kenya’s energy sector and applicable policies have
undergone significant changes that included opening up to allow private sector
participation. The Ministry of Energy and Petroleum acts as coordinating custodian
of this integrated energy policy framework and the ambitious targets it prescribes.
Several other critical organisations also participate. Administrative functions are
devolved to the State Department of Energy.
Additionally, and as it pertains to small-scale renewables and the broader context,
distinct roles are assigned to several partially autonomous bodies such as the
Energy Regulatory Commission (ERC) and the national utility, the Kenya Power
and Lighting Company (KPLC), in which the government has a 50,1% controlling
stake. KPLC is responsible for all transmission and most distribution in the country
and operates under conditions that are close to monopolistic (Castalia, 2017). The
government also has a 70% stake in Kenya Electricity Generating Company Ltd,
known as KenGen, which is responsible for about 70% of electricity generation in the
country (Castalia, 2017).

Mini-grids and
solar home
systems are seen
as particularly
useful for dealing
with electrification
needs in densely
populated urban
slum areas.

In pursuit of universal energy access, the Kenyan government has used national
policy as a driving motivator for various pertinent players. The government has
worked closely with international partners to access funding and technical
assistance. The World Bank, for example, has been extensively involved in the
implementation of Kenya’s least-cost plan for universal energy access. Kenya’s
official energy policy framework comprises a National Energy Policy (NEP) and
national master plans (the Rural Electrification Plan and Distribution Master Plan),
all highlighting the role of on- and off-grid solutions (Power for All, 2017; World
Bank – Kenya, 2017). This policy framework confirms the government’s intention
to promote private business and community ownership of energy generation
infrastructure. Given all these plans, it has been proposed that 90% of the population
will eventually be connected to the national grid, while 10% will have their energy
needs met via off-grid mini-grids (World Bank, 2016). However, affordability of gridconnected electricity remains an issue to poorer households, which drives the uptake
of solar home systems in urban areas (Ronah, 2018).
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The regulatory environment is by no means static. The government is in the process
of developing a National Electrification Strategy in collaboration with the World
Bank, and is refining the specific environment for mini-grids (Castalia, 2017).
Upcoming changes to the legislative environment (the draft Energy Bill) will also
affect the Rural Electrification Authority (REA), which currently plays a critical
role in enabling energy access to off-grid communities. The REA is set to change its
form and mandate to the Rural Electrification and Renewable Energy Corporation
(REREC) (Castalia, 2017). This change seems to underscore the connection between
renewable energy as a critical tool to address energy poverty and the Kenyan
government’s ambition of universal energy access.
Kenya’s commitment to decentralised renewable energy
Kenya is well known for its use of mini-grids, legally allowed under the Electricity
Licensing Regulation (2012). While the relevance of mini-grids in remote rural
areas is now broadly accepted, in urban areas, mini-grids and pico-grids are seen
as an essential component in the country’s slum electrification efforts by KPLC
(these efforts were frustrated for some time by cartels controlling utilities in the
large slum areas) (World Bank, 2017). The need for decentralised approaches to
electrification was reinforced in the updated draft National Energy Policy (2015),
which states: ‘Going by the current pace at which connections are being
affected, achievement of 70 percent and universal access to electricity by 2017
and 2020, respectively, will not be possible without a paradigm shift in the
electrification strategy’ (Power for All, 2017).
The deployment of decentralised infrastructure in rural and urban settings
has necessitated the encouragement of private sector participation (including
infrastructure ownership) and the development of a diversity of finance options
for these new investors. Kenya has been developing supportive policies to enable
private sector development further, such as the Kenya Off-grid Solar Access Project
(KOSAP), which was launched in September 2017. The objective of this project
is to scale up electrification in households, market centres, schools, community
facilities and enterprises in remote areas that lack grid networks (Luther-Jones &
Henderson, 2018).

Kenya’s Action
Agenda aims for
universal energy
access by

2030

A national Feed-in Tariff (FiT) for renewable energy projects guarantees a
predictable financial return for approved projects. The government has also, at
various stages, used fiscal instruments to incentivise the uptake of decentralised
solar solutions, such as VAT exemptions and discounted import tariffs (Power
for All, 2017). To drive awareness of these new investment opportunities within
the country, KenInvest, which was established to encourage investment across
sectors, has an energy-focused portfolio. A watershed year, 2015, saw Kenya award
a concession licence to its first entirely private utility, Powerhive, to generate and
distribute energy.
The Kenyan Ministry of Energy and Petroleum is a signatory to the Sustainable
Energy for All Initiative (Kenya, 2016). Founded in 2013, the Sustainable Energy
for All Africa Hub is a multi-stakeholder partnership between governments,
the private sector and civil society, aiming to support national sustainable energy
sector development. In line with other energy policy and planning, the Kenyan
SE4ALL Action Agenda and Investment Prospectus (2015) simultaneously aims
for universal energy access by 2030 and doubling the amount of renewable energy
in the country. The Action Agenda restates the government’s commitment to the
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deployment of decentralised renewable energy through its Scaling Up Renewable
Energy Programme (SREP) in partnership with external donors. The Action Agenda
also explicitly targets the implementation of 100 000 solar home system installations
by 2017.
Filling the mini-grid regulatory gap
There is no stand-alone policy for small-scale renewable energy installations or
mini-grids. Kenya’s mini-grids include wind, solar, micro-hydro energy and hybrid
grids. While these systems are legal, both the Action Agenda and the World Bank’s
assessment of the country’s regulatory framework point to a lack of regulatory
clarity for micro-grids concerning issues such as procedures for national
grid connectivity (World Bank – Kenya; Kenya, 2016). The situation is particularly
opaque – lacking net metering, for example – for systems under 1 MW. The ERC
is currently (as of the end of 2017) working on draft regulations to shed light on
these arrangements (Castalia, 2017). In terms of investor appetite, stakeholders
have identified the following factors that have a negative impact (Luther-Jones &
Henderson, 2018):
 a lack of clarity as to whether mini-grids will eventually be connected to the
national grid once it arrives at a mini-grid
 the tariff applicable to service providers
 a lack of a standardised approach for issuance of the government Letter of
Support
 inconsistent application of the power purchase agreement (PPA) negotiation
process
 difficulties in securing land.

Table 4:

Summary of relevant Kenyan institutions for decentralised,
small-scale renewables

Institution

Role

State Department of Energy

 Relevant government administration, implementing policy

Energy Regulatory
Commission (ERC)

 Responsible for enforcing sector regulation, including

Rural Electrification Authority
(REA)

 Responsible for managing the renewable energy

on behalf of the Ministry of Energy and Petroleum.

upcoming decentralised renewable energy regulations, and
local content requirements.
programme and developing a clean-energy mini-grid
programme.

 Also responsible for stimulating the market for mini-grids

and facilitating finance.

Kenya Power and Lighting
Company (KPLC)

 Kenya’s national utility in which the government has a

50,1% controlling stake.

 Owns a portfolio of small-scale renewable energy micro-

grids.

Kenya Investment Authority
(KenInvest)

 Responsible for promoting investment in Kenya, broadly,

but with a specific focus on energy.
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Case Study 1: Powerhive East Africa
Powerhive East Africa Ltd is a Canadian company that started a wholly
owned subsidiary in Kenya. It was the first private company in Kenya to be
awarded a utility concession, licensing the entity to generate, distribute and
sell electricity (World Bank, 2017). This concession means that, unlike many
other companies, Powerhive does not need to transact with KPLC to distribute
its energy. Powerhive is currently developing a portfolio of solar mini-grids to
provide electricity in 100 villages. The first pilots were installed in 2012 and
were just 1,5 kW. These pilots could support lighting, mobile phone charging
and small appliances such as radios. Larger systems of 10–50 kW can support
clusters of more consumers as well as small commercial loads. Powerhive has
been providing energy-use data to the Kenyan government, particularly the
ERC (Ngoepe et al, 2016).

Finance, ownership and operation models
Kenya has government, private company and community-owned mini-grid
infrastructure. Although the country’s energy sector has been liberalised to some
extent, the public sector plays a vital role in financing and facilitating energy
generation and distribution (Ebinger et al, 2017). A World Bank assessment has
identified at least 21 privately owned mini-grids in addition to the 19 operated
by KPLC on behalf of the REA (Castalia, 2017). The privately owned mini-grids are
relatively small with a total capacity of 500 kW.
In addition to these relatively larger small-scale projects, Kenya has established a
local commercially viable market for solar equipment and services. In the first half
of 2016, 561 604 off-grid solar products were sold (World Bank, 2017). Kenya’s smallscale renewable energy market has generated much interest up to now. Successful
local companies have even moved into neighbouring markets. M-KOPA Solar,
for example, has expanded its solar home system operations to Uganda and
Tanzania (M-KOPA, 2016). The company has managed to raise $32 million in
debt and equity to expand its operations (Ngoepe, 2016). In terms of enabling
these kinds of companies, researchers have identified significant opportunities for
syndicated finance, pooling funds from multiple investors that can support growth
(Power for All, 2017). Kenyan businesses were instrumental in developing the PAYG
model that has been exported to several other markets.
Concerning government involvement, Kenya has been proactive in partnering
with donors to meet the financial requirements for its ambitious electrification
programme. They have partnered with the French government, Agence Française
de Développement (AFD) and DFID (€33 million), and the German development
bank, KfW, to fund small-scale wind and solar mini-grids (Bloomberg, 2017). These
projects include pilots implementing results-based finance to create an incentive for
offering effective, high-quality services (Kenya, 2016).
In addition to paying for the energy they use, households are also required to pay
for grid connections (for those households in proximity to the grid). These fees are
often prohibitive. The Kenyan government has therefore made funds available to
subsidise utilities for ‘last-mile distribution’ through the Last Mile Connectivity
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PHOTO: M-KOPA.COM/

As of January 2018, M-KOPA
has connected over 600 000
homes to affordable solar
power. Current customers
will make projected savings
of $450 million over the next
four years. M-KOPA customers
will enjoy 75 million hours of
kerosene-free lighting
per month.

Project to make it more cost effective to serve remote communities (World Bank,
2017). KPLC is also collaborating with AFD to offer preferential loans to cover these
fees (Kenya, 2016).
Despite positive assessments of Kenya’s policies, and private sector participation
and innovation, World Bank research drafted at the end of 2017 indicated that a
wide variety of mini-grid stakeholders are concerned about the future of
the Kenyan market. The government is venturing into the market through the
REA-administered KOSAP, a loan programme worth $150 million, through which
120 mini-grids will be established as public-private partnerships (PPPs). Through
KOSAP, private companies will be enlisted to build and maintain both generation
and distribution infrastructure for 10 years. KPLC will interface with consumers,
who will pay a regulated tariff. It will also hold PPAs with service providers, under
which they will dispense monthly payments (Castalia, 2017). Existing private
mini-grid operators are concerned that this PPP model will squeeze out
independent private operators who have developed pricing and delivery
strategies under less supportive conditions. Given the additional insecurity of
the regulatory landscape and the future of tariffs, private operators are operating
in a shifting landscape.

Case Study 2: M-KOPA’s pay-as-you-go model
M-KOPA Solar is an often-cited example of a successful sustainable energy
enterprise. With its headquarters in Nairobi, the solar home systems business
was launched in 2012. The company offers its home systems (5–20 W), LEDs
and mobile phone chargers on a PAYG basis (with a small deposit required
upfront) in Kenya, Tanzania and Uganda. The systems are more affordable
than the kerosene that people typically use for lighting in the absence of
electricity access. Customers can take ownership of their home systems after
a prescribed period through a rent-to-own arrangement. M-KOPA is installing
units at a rate of 500 new systems every day, with more than 280 000 units
already installed (Westphal et al, 2017).
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Enterprises such as M-KOPA and SunnyMoney have been effective in unlocking
end-user finance that demonstrates demand for and acceptance of renewable energy
technology. The ability and willingness of consumers to pay enable enterprises
to make the business case to access upstream financing (Gulati & Scholtz, 2018).
That these initiatives are having an impact is evident from the sales figures of solar
home systems in Kenya in 2016, second only to India, with 1,2 million units sold
(GOGLA, 2017).

Local content and employment requirements
The Kenyan government has been more proactive than others in using policy
to ensure that renewable energy investments lead to local employment and
manufacturing (IRENA, 2017). Local content regulations were published in 2014
for the petroleum industry and energy (electricity) sectors, respectively (ERC,
2014). Regarding local content, the regulations stipulate: ‘A licensee, contractor
or its sub-contractor, or any other entity carrying out operations in the
energy subsector shall ensure that the local content is a component of their
operational energy activities’ (ERC, 2014). International corporations must set
up local offices, and Kenyan citizens must be prioritised for employment.

Case Study 3: Solinc’s PV module factory
Solinc, a PV module assembly factory in Naivasha, north-west of Nairobi,
began operating in 2011. While it was not initially the case, as of 2015 the
company has been majority Kenyan-owned. It currently provides products
in Kenya, Uganda and Tanzania, also supplying products to M-KOPA. The
company has more than 100 employees and plans to recruit several engineers
in the coming years. Solinc has been able to operate through changing tax and
import duty regimes (IRENA, 2018).

PHOTO: SOLINC.CO.KE/PRODUCTS/

A group of Solinc’s employees working in the company’s PV module assembly plant in Kenya.
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Local manufacturing, assembly, distribution, installation,
operation and maintenance
Many of the business models and supply channels that are used on the African
continent were developed in Kenya. Kenyan innovation includes the widely used
PAYG system integrated with mobile phone platforms (World Bank, 2016; Power
for All, 2017). While local manufacturing is more advanced than in neighbouring
countries, it is still limited. There are relatively more local solar home system
assembly, installation and maintenance operations in Kenya. Local entrepreneurs
also play an essential role in last-mile distribution, using peer-to-peer sales
channels.

Manufacturing small-scale wind turbines in Kenya
The local manufacture of basic small-scale wind turbines has increased
markedly over the past decades. Some of the most relevant local companies
related to small-scale wind turbines include: East African Wind Energy Ltd,
Kijito Windpower, Craftskills East Africa Limited, Windafrique Technologies
Limited, Socabelec East Africa Ltd, and Trusun Ltd. These locally produced
turbines are relatively simple in their design and are manufactured according
to various local contexts and from a range of locally available materials.
Accordingly, they do not require advanced engineering knowledge; rather,
their manufacture is characterised by local craftsmen and blacksmiths working
with designs and materials. The turbines typically boast a capacity of between
150 W and 3 kW with around 120–150 of this kind having been installed since
2012. The nature of most commercial solar-based mini-grids means that locally
manufactured turbines are currently not well-positioned as an option for the
hybridisation of these mini-grids as they do not have the capacity – 1–5 kW –
required for integrating into mini-grids. This need is currently being addressed
by imported models (Nygaard et al, 2018b).

However, local manufacturing might be negatively affected by the present zerorating in import duty and the removal of VAT on renewable energy equipment and
accessories, which makes it difficult for local enterprises to compete against cheap
imports (Luther-Jones & Henderson, 2018).
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PHOTO: LIGHTINGAFRICA.ORG/COUNTRY/KENYA

To ensure the stability of
the market, Lighting Africa
in Kenya is identifying and
training technicians across
Kenya.Women are included
in the training.

Case Study 4: Supporting women entrepreneurs – Lighting Africa
Kenya programme and Practical Action
The focus of the IFC’s Lighting Africa programme in Kenya has been to
empower women entrepreneurs (IFC, 2017). The programme noted that
women were struggling more than men to access finance for entrepreneurial
endeavours. It has therefore worked with micro-finance institutions and
around 400 self-employed women to facilitate access to finance and build the
business skills needed to manage that finance. The project’s capacity-building
efforts made use of the country’s high levels of mobile phone – specifically
smartphone – penetration to deliver information and tips to the entrepreneurs.
The intervention also engaged with other parts of the supply chain such
as wholesalers and retailers to unlock blockages that prevented effective
distribution by the women trainees to their customers. This programme
serves as a pilot that will be replicated in other African and Asian countries
(World Bank, 2016).

Capacity building through skills development and training
Kenya has made significant strides in establishing skills development programmes.
Available qualifications include undergraduate and postgraduate degree programmes
in renewable energy, as well as various vocational training courses. The ERC has
also instituted regulations stipulating minimum training requirements for all
designers and installers of solar PV pico- and mini-grid systems (Orlandi, 2018).
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There is still
a gap in the
market for highcalibre training
that can equip
operators to
manage
micro-grids.

The RES4Africa Micro-grid Academy (MGA), based at the KPLC Institute of
Energy Studies & Research, provides theoretical and practical training to local and
international students on decentralised renewable energy solutions (RES4Africa,
2018). However, there is still a gap in the market for high-calibre training that
can equip operators to manage micro-grids. In addition, given existing resource
constraints, new approaches such as online materials must be developed to provide
critical ongoing support to entrepreneurs (Kiplagat & Karimi, 2018).
Similarly, SERC, a research centre within Strathmore University, is carrying out
high-quality research, technical training and project development services in the
renewable energy sector in Kenya (Ronah, 2018).
Lastly, the Kenya Climate Innovation Center (KCIC) provides support to accelerate
the development, deployment and transfer of locally relevant climate and cleanenergy technologies. The centre provides incubation, capacity-building services and
financing to Kenyan entrepreneurs and new ventures that are developing innovative
solutions in energy, water and agribusiness to address climate change challenges
(KCIC, 2018).
Despite these and other initiatives, there are still skills gaps, particularly on the
business and financial management side of operations (IFC, 2017). This is also the
case in the other countries that form part of this review.

Table 5:

Examples of training and capacity building in Kenya

Institution

Role

IFC

 Offers training and mentorship for women entrepreneurs

RES4Africa Micro-grid
Academy (MGA)

 Offers various training programmes, including a

SERC at Strathmore
University

 Offers various courses in on- and off-grid PV, hybrid

Kenya Power, IESR

 Offers professional courses to corporate organisations,

under the Lighting Africa programme in Kenya.

collaboration with UN Environment to host the Africa
Women Energy Entrepreneurs from the East Africa
Community in Nairobi.
systems as well as courses in energy management.

private companies and contractors in the fields of energy,
electrical, mechanical, fibre optics and management.

 Also offers tailor-made courses on any topic within

these fields.

Industry support
There is a variety of industry support in Kenya, including private sector-led
membership-based organisations. Among these, the Africa Mini-grid Developers
Association (AMDA) was established in 2018 as a membership organisation for
private for-profit companies that have business models that respond to energypoverty needs (AMDA, 2018). The government has also supported initiatives to
ensure quality standards in the industry and to protect customer interests
(Power for All, 2017). The ERC, working with the IFC’s Lighting Africa programme,
has developed regulations and standards for solar home systems and pico systems,
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including voluntary product accreditation standards (Kenya, 2016). However, similar
to Uganda, there remains a critical lack of an accreditation standard for clean
cookstoves, with many models on the market still not at an adequate level of quality
(Abbo, 2018).

Table 6:

Examples of solar off-grid industry support in Kenya

Institution

Description of relevant activities

Kenya Renewable Energy
Association (KEREA)

 KEREA is a membership-based organisation supporting

the development of the business environment for
renewables.

 With WWF-Kenya, it has developed a mobile phone-based

customer-facing tool that allows for the authentication of
solar products and access to technical support
(ODI, 2015).

Africa Mini-grid Developers
Association (AMDA)

 Founded in Kenya in 2018, AMDA is an industry

body active in Tanzania that undertakes promotion of
renewables-based mini-grids, advocacy and industry
coordination (AMDA, 2018).
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Tanzania’s population is estimated at almost
55 million, with 32,6% residing in urban areas
(2016 data). In 2016, 26,9% of the population lived
below the poverty line and 32,2% lacked formal
access to electricity. For rural areas, energy access
is almost half the national average. Grid access is
limited, with only 36% of the population now living in
proximity to the grid so as allow for the practicality
of connection (Sustainable Energy for All, 2018). The
remoteness of some rural communities means that
the cost of grid connection can exceed the country’s
average monthly income (World Bank, 2017).

TANZANIA

Table 7:

67,2%

of Tanzanians
have no access
to electricity

In addition to electricity access constraints, clean
cooking solutions are also limited. The use of biomass
(firewood, charcoal, crop residues) for household
energy generation represents the majority of primary
energy consumption. Mini-grids can offer a more
affordable and flexible option in some cases, compared
to national grid extension. Although further grid
expansion is planned, stand-alone renewable energy
systems have been embraced at a policy level to meet
the country’s electricity needs. Clean cookstoves and
solar PV equipment, such as solar lighting, are also
seen as crucial for meeting energy requirements and
reducing household energy costs in the shorter term.

Tanzanian electricity access based on the latest available data

Year

2014
18,9

18,5

32,8

Renewable electricity share of
total electricity output (%)

42,29

..

..

Access to electricity
(% of urban population with access)

51,69

51,9

65,3

Access to electricity
(% of rural population with access)

4,25

9

16,9

..

..

Renewable energy consumption (TJ)

32,8%

2016

Access to electricity
(% of total population)

Total electricity output (GWh)

of Tanzanians have
access to electricity

2015

Access to clean fuels and technologies
for cooking (% of total population)

6 219
777 048,1
2

804 531,9
2,15

..
2,16

Source: World Bank – Databank, 2018
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Relevant policy, regulations and institutional arrangements
Tanzania’s National Energy Policy (2003) includes a transparent approach to
renewable energy deployment with targets (World Bank – Tanzania, 2017). The
private sector is expected to play a critical role in the development of energy-related
infrastructure and service delivery, including private investments in renewable
energy mini-grids (Nygaard et al, 2018a). There is a clear regulatory framework in
place, led by the Ministry of Energy and Minerals (MEM), to manage small power
producers (SPPs), which are those producers with a generation capacity of 0,1 MW to
10 MW.
The MEM centralises and coordinates all relevant strategies and programmes
undertaken by various government bodies in support of renewable energy. In 2014,
the MEM published the Energy Supply Industry Roadmap 2014–2024, and in 2015
it issued the Action Plan and Investment Prospectus under the SE4ALL project,
which set out the country’s strategy in pursuing its energy goals (Contejean &
Verin, 2017). Like Kenya, it also has a domestic Scaling-up Renewable Energy
Program (SREP) that includes an investment plan to support these strategies,
utilising international development finance to drive large-scale renewable energy
investments. Tanzania has also developed specific plans for electrification by
mini-grids for 154 development centres (Nygaard et al, 2018a).
A legal framework for small-scale renewables
The Tanzanian government has made considerable progress to facilitate the
local environment for small power producers (SPPs). Among other things, it has
streamlined regulatory compliance and is allowing flexibility for business
models. Small power projects can supply commercial electricity to the
national grid or isolated consumers (off-grid). Tanzania, through the Energy and
Water Utilities Regulatory Authority (EWURA), has been described as having ‘an
exemplary Small Power Producers regulatory system’ (Contejean & Verin, 2017).
EWURA has also developed standardised power purchase agreements, a standard
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tariff methodology, as well as guidelines to facilitate interactions between SPPs
and larger independent power producers (IPPs) and the public utility, the Tanzania
Electric Supply Company Limited (TANESCO). While SPPs can sell directly to local
consumers, TANESCO (which is currently insolvent) buys excess electricity for
distribution through the national grid, which it owns and operates.
TANESCO also owns and operates 46% of the country’s (mostly fossil-fuel-based)
mini-grid capacity (Odarno et al, 2017). Although these mini-grids are fossil-fuelbased, they are mostly well managed and may provide some valuable lessons for the
newer renewable energy (biomass, hydro and solar) mini-grids, which have a variety
of ownership and operation models. The government is in the process (commencing
in June 2017) of unbundling TANESCO’s transmission and distribution functions to
facilitate private sector energy investment (WWF Africa Energy Hub, 2017; Odarno,
2017). The process of unbundling is due to be completed by 2025. In addition to these
structural changes, to incentivise renewable energy investments, particularly in solar
PV, Tanzania has implemented specific fiscal measures, including 0% import duties
and reduced tariffs on particular renewable energy components (Power for All, 2017).
Systems smaller than 1 MW

Mini-grids with
less than 1 MW
capacity are
an essential
component
of Tanzania’s
ambitions to
achieve 75%
electrification
by 2030.

Tanzania is known for its early facilitation of off-grid mini-grids, and steps taken
to develop the local market (Orlandi et al, 2018). Because of this early progress,
Tanzania’s regulations have provided a valuable template for other countries
seeking to mobilise similar kinds of energy investments. Mini-grids with less
than 1 MW capacity are an essential component of Tanzania’s ambitions to
achieve 75% electrification by 2030. There are particular licensing frameworks
for SPPs producing less than 1 MW, as well as very small power producers generating
less than 100 kW. This clear, scale-specific regulation is cited as the reason for the
country having more mini-grid investment and activity than anywhere else in Africa
(Power for All, 2017). Regulations are aimed at accelerating electricity access and
promoting the development and operation of small power projects among local and
foreign private investors. Similar to those systems with between 1 MW and 10 MW
capacity, relevant enabling tools include standardised power purchase agreements
and a standard tariff methodology.
At a national level, the Rural Electrification Agency (REA), which works with
the MEM to implement the Rural Energy Master Plan (REMP), oversees these
smaller-scale mini-grids and off-grid systems (Power for All, 2017). It has adopted a
target of 6 000 additional settlements electrified through off-grid systems by 2022
(5 500 grid connections). At a subnational policy level, WWF Tanzania has worked
with the Sustainable Holistic Development Foundation (SUHODE) to encourage
some local governments to develop binding bylaws to support mandatory community
adoption of renewable energy options (WWF Africa Energy Hub, 2017).
Overall, the regulatory framework for renewable energy-based mini-grids in
Tanzania has seen much progress over the past years and it has become far easier for
private sector companies to develop mini-grids of this nature. However, challenges
remain, the most significant of which is the fact that feed-in tariffs (as approved
by EWURA) charged by mini-grids still do not fully reflect the true costs and are
significantly higher than the cross-subsidised retail tariffs of TANESCO. In addition,
the planning process for new mini-grids remains long and complicated and there is a
general lack of information on aspects such as energy resources, funding sources and
results from operational mini-grids (Nygaard et al, 2018a).
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Table 8:

Summary of relevant Tanzanian institutions for
decentralised, small-scale renewables

Institution

Role

The Energy and Water
Utilities Regulatory Authority
(EWURA)

 Approves independent projects and their tariffs.
 Designs regulations.
 Provides the regulatory framework for mini-grids up to 10

MW, including small power purchase agreements.

Rural Energy Agency (REA)

 An autonomous body under the Ministry of Energy

Tanzania Electric Supply
Company Limited
(TANESCO)

 Owns and operates the interconnected main grid (220 kV,

and Minerals to promote and facilitate (finance and
management) improved access to modern energy services
in rural areas of Tanzania.
132 kV and 66 kV) connecting the major load centres.

 Buys energy from mini-grid entities.

Box 1: WWF’s findings on challenges in Tanzania
The WWF Africa Energy Hub has identified the following policy and practice in
Tanzania (WWF Africa Energy Hub, 2017):


high upfront cost of solar PV systems and cookstoves



market saturation with poor quality renewable energy technologies



affordability of energy generated by mini-grids



harmonisation of stakeholder interests (politicians, private sector and
government)



management of environmental impacts of investments



capacity and skills shortages.

Finance, ownership and operation models
As noted above, Tanzania allows local and foreign private investment in renewable
energy SPPs. Various donors have and continue to support the development
of renewable energy mini-grids in the country. Tanzania has in the region of
110 operational mini-grids (Nygaard et al, 2018a), serving about 184 000 customers
(Odarno et al, 2017). Mini-grid operators use various metering and payment
mechanisms to generate revenues, with PAYG systems playing a critical and growing
role in making revenue collection more efficient (Odarno et al, 2017). As noted above,
TANESCO owns a portfolio of renewable and non-renewable mini-grids.
In addition to private commercial developers for small and very small renewable
energy projects, Tanzania also has examples of ‘faith-based’ ownership, in which
churches play an active role in developing and operating mini-grids. There are also
cooperatives, in which rural community members have co-ownership of mini-grids.
Many of these community-based models rely on external funding to be financially
viable.
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NGOs such as ACRA and the Committee for Training and Agriculture (CEFA) are
looking to derive benefit from SPP regulations to scale up projects and sell surplus
electricity to TANESCO in order to bolster the financial independence of these
projects (Contejean & Verin, 2017).
Access to appropriate finance is a severe challenge for mini-grid deployment
in Tanzania (Contejean & Verin, 2017). When it comes to SMEs and potential
mini-entrepreneurs along renewable energy value chains, informal lenders play a
significant role. Micro-finance institutions and local banks often fail to adequately
service these kinds of clients owing to prohibitive transaction costs related to high
repayment risk. Saving and Credit Cooperative Societies (SACCOs) are stepping into
this gap, with 1 870 SACCOs across Tanzania offering share capital, loans and grants.
Additionally, the public sector and donors contribute targeted grant funding. For
example, Energising Development (EnDev) has a results-based financing programme
that provides cash incentives for businesses in the renewable energy mini-grid
supply chain, based on the performance of high-quality products, especially in rural
areas (Orlandi et al, 2018).

Case Study 5: Ruaha Energy
Founded in Dar es Salaam in 2013, Ruaha Energy Company Limited
(previously Ruaha River Power Company Limited) is a Tanzania-based
subsidiary of the Canadian Continental Energy Corporation. Ruaha develops,
builds, owns and operates small-scale mini-grids (World Bank, 2017). The
company has undertaken various projects, including a joint venture with Husk
Power, to produce a 300 kW solar biomass mini-grid. Ruaha operates in rural
as well as small urban markets. An example of off-grid electrification is the
Zombo project, Ruaha’s first off-grid, village-level electrification project, which
powers 1 500 households, small businesses and public organisations like
schools and local government offices (Ruaha, 2016). Zombo uses a hybrid
energy-generation model, which comprises solar PV, diesel/battery power
generation and storage. The company undertakes all maintenance activities,
and all matters related to Zombo’s operation are carried out by Ruaha staff,
many of whom are village residents.

Case Study 6: CEFA
The Committee for Training and Agriculture (CEFA) is an established Italian
NGO with a presence in Dar es Salaam, engaged in various rural development
and urban poverty alleviation initiatives. Its projects include rural electrification
work (Odarno et al, 2017; Contejean & Verin, 2017). CEFA, with private
partners, has created a community-based company to manage their mini-grid,
in addition to running other community development projects. The organisation
also supports local entrepreneurs, provides training and works to raise
awareness of financial management. CEFA has financed this organisation
using a revolving loan.
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PHOTO: RUAHAENERGY.COM

(Left and top right) Ruaha
Energy’s first off-grid, villagelevel electrification project was
built in Zombo, Tanzania. This
project will deliver renewable,
green energy to over 1 500
households, small businesses,
and community organisations.
(Bottom right) Ruaha Energy
constructed a fully operational
small-scale biomass power
plant delivering 23 kW as a pilot
project in Malolo. This helped
them to refine a long-term
regulated biofuel strategy for
rural electrification.

Local content and employment requirements
In 2018, the Tanzanian government embraced local content requirements for
domestic industries, but these do not yet specifically apply to renewable energy.
It has issued Local Content Regulations to prescribe localisation requirements
for the mining sector, including local ownership requirements (Clyde & Co, 2018).
A Local Content Benchmarking Study was undertaken for the oil and gas industry.
These domestic content requirements may signal an intention by the Tanzanian
government to promote localisation in other energy-related value chains. This would
make sense, as Tanzania’s SE4ALL Action Agenda also targets growth in domestic
manufacturing and assembly (SE4ALL – Tanzania, 2015).

Local manufacturing, assembly, distribution, installation,
operation and maintenance
There is no comprehensive database of local businesses involved in the value chains
associated with the deployment of decentralised, small-scale renewable energy
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technologies in Tanzania. Approximately seven private companies are active in the
development of mini-grids, namely REDAVIA, ENSOL Tanzania Ltd, JUMEME,
Power and PowerCorner, plus a further two, Powerhive and PowerGen, which are
based in Kenya (Nygaard et al, 2018a). A number of locally based companies are
also active in assembly, distribution, installation, operation and maintenance.
However, various problems are limiting the industry, including access to finance and
quality issues (IRENA, 2017). Many locally available renewable energy components
have been manufactured in Europe (e.g. Italy and Germany), India and China.

Box 2: Solar PV market information
Estimated number of households using SHS/pico PV
as of mid-2015

2 500 000

Number of active SHS/pico PV companies

67

Number of active mini-grid companies

36

Source: Power for All, 2017

Capacity building through skills development and training
There are formal tertiary education degree and diploma programmes in renewable
energy in Tanzania. The highest qualification is an MSc in Renewable Energy,
offered at the University of Dar es Salaam. Tanzania has 40 vocational training
institutions, with five of these offering courses related to renewable energy (IRENA,
2017). These courses cover various aspects of the value chain, including electrical
installation, managerial skills, finance and performance evaluation.
Numerous other capacity-building initiatives are implemented in Tanzania by
multiple organisations, including the Tanzania Solar Energy Association (TAREA)
and the Tanzania Traditional Energy Development Organization (TaTEDO). Despite
these initiatives, local skills and capacity are not seen as adequate to drive the
deployment of small-scale renewables (Odarno et al, 2017). Skills development
is a significant need, both regarding technical skills and business/finance
management skills.
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Table 9:

Examples of training and capacity building in Tanzania

Institution

Relevant activities

Tanzania Solar Energy
Association (TAREA)

 Offers capacity building and training to solar and other

renewable energy installers, developers and district
council staff.

 Offers internships.
 Offers technology maintenance.

University of Dar es Salaam

 Offers an MSc in Renewable Energy.

Arusha Technical College,
 Offer vocational training, including courses in
Mafinga Lutheran Vocational
electronics and electrical installation.
Training Centre, Samanga
Catholic Vocational and Training
Center, Tanzania Institute of
Commerce and Industries,
Vocational Education and Training
Authority
University of Dar es Salaam’s
College of Engineering Technical
Hub

 Offers consultancy services and training in partnership

with the United Nations Industrial Development
Organization (UNIDO).

 Manufactures micro/mini hydropower turbines.
Source: IRENA, 2017

Industry support
Various actors are working to support renewable energy deployment in the private
sector and civil society. TAREA is an NGO that convenes stakeholders in the
renewable energy sector in Tanzania (WWF Africa Energy Hub, 2017). It has
a current membership of 650 organisations. WWF’s Tanzania country office has
established a Renewable Energy and Climate Change (RECC) forum, now the
Sustainable Energy Forum (SEF). The office works in partnership with various
organisations, including TaTEDO, to undertake capacity building, especially for
community and civil society groups active in the sector. Quality is one of the main
issues hampering local product supply in Tanzania. In response, the government has
issued draft technical standards for the development of solar energy technologies.

Table 10: Examples of solar off-grid industry support in Tanzania
Institution/Facility

Relevant activities

Mini-grids Information Portal

 The portal is a website with practical information

Tanzania Solar Energy Association
(TAREA)

 TAREA convenes actors to facilitate the market

Africa Mini-grid Developers
Association (AMDA)

 Founded in Kenya in 2018, AMDA is an industry

on mini-grids for mini-grid developers and policy
makers.
development of renewable energy technologies,
applications and services, local manufacturing,
networking, knowledge development and other
industry support.

body active in Tanzania. It promotes RE-based
mini-grids and is involved in advocacy and industry
coordination.

Source: Contejean & Verin, 2017
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Uganda’s population is estimated at 37 million
(8 million households), of which 80% resides in rural
areas. According to estimates, 73,3% of Uganda’s
population lacked formal electricity access in
2016. As in other cases in this report, the lack of
energy access is most pronounced in rural areas,
where only 18% of the population is connected to the
grid. However, energy access issues also affect the
country’s poor households in urban areas (ECAL,
2018; Sustainable Energy for All, 2018). Energy access
problems compound the effects of poverty – 34%
of the rural population and 11% of the population
in urban areas live below the international poverty
line. Unserved and underserved households rely on
technologies such as relatively costly kerosene lamps
and battery-powered torches to meet their lighting
needs. Access to clean energy for cooking is also a
significant challenge in rural as well as urban areas,
with health impacts often more pronounced in urban
areas owing to the enclosed nature of cooking areas
(Abbo, 2018).

UGANDA

Table 11:

73,3%

of Ugandans
have no access
to electricity

Ugandan electricity access based on the latest available data

Year

2014

2015

2016

Access to electricity
(% of total population)

20,4

18,5

26,7

Renewable electricity share of
total electricity output (%)

78,6

..

..

Access to electricity
(% of urban population with access)

51,4

51,9

57,5

Access to electricity
(% of rural population with access)

10,3

9

18

3 257,7

..

..

456 545,3

471 009

..

Total electricity output (GWh)
Renewable energy consumption (TJ)

26,7%

of Ugandans have
access to electricity

Access to clean fuels and technologies
for cooking (% of total population)

0,78

0,76

0,77

Source: World Bank – Databank, 2018
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Renewable energy investments for infrastructure at various scales are being used
to respond to the lack of energy to support developmental aims. Given recent
developments in the renewable energy landscape, WWF’s Uganda country office
has identified the potential to build local renewable energy deployment and to focus
on the relationship between renewable energy investments and gender and youth
empowerment, human rights and sustainable livelihoods (WWF Africa Energy
Hub, 2017).

Relevant policy, regulations and institutional arrangements
Uganda has been described as having a ‘friendly environment for investors’
in renewable energy infrastructure (Budzianowski et al, 2018). The Ugandan
Ministry of Energy and Mineral Development (UMEMD) manages a Promotion
of Renewable Energy and Energy Efficiency Programme, which is shaped by
a renewable energy policy, first published in 2007. The policy’s vision is to
use modern renewable energy to transform national energy access and
consumption, especially electricity provision through feed-in tariffs, and
to provide fiscal and financial incentives for renewable energy investment.
Additional relevant policies include the SE4ALL Action Agenda and Investment
Prospectus (2015), Rural Electrification Strategy Plan (RESP) 2013–2022 (2012),
Uganda Vision 2040 (2013) and the National Development Plan II (2015).
The government has used a combination of donor and public funds, together
with private investment, to enable the development of renewable energy
infrastructure. Regarding public investment, the Uganda Electricity Generation
Company Limited (UEGCL), a state-owned entity that has large-scale power plants
in its portfolio (e.g. the 600 MW Karuma Hydro Power Project), also owns renewable
energy (predominantly hydro) power plants, some as small as 1 MW. Under
government programmes, small-scale renewable energy can include projects as
large as 20 MW as well as much smaller mini-grids well below 1 MW in capacity
(GETFit Uganda, 2017a).
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REFiT and GETFiT
Uganda has developed various policies and programmes to attract private investment
to help meet its energy, and especially electricity access, needs. The Electricity
Regulatory Authority (ERA) has a Renewable Energy Feed-in Tariff (REFiT)
policy in place, designed to allow for private sector-led investment in grid-tied
energy infrastructure above 500 kW (ERA, 2018). The policy initially struggled to
gain traction because it was unable to offer tariffs that allowed for bankable projects.
To drive ‘small-scale’ renewable energy investment under REFiT, the ERA partnered
with the German development bank, KfW, to launch the successful GETFiT (Global
Energy Transfer Feed-in Tariff) Uganda, a public-private partnership (PPP)
programme, in 2013 (GETFit Uganda, 2017b). GETFiT was established with financial
support from the government of Norway, the United Kingdom, the government of
Germany and the European Union (EU), through the EU Africa Infrastructure Fund.

Table 12:

Summary of relevant Ugandan institutions for decentralised,
small-scale renewables

Institution

Role

Electricity Regulatory
Authority (ERA)

 A body corporate established by the Electricity Act, 1999.
 Regulates the generation, transmission, distribution, sale,

export and import of electricity in Uganda.

 Publishes REFiT tariff levels.

Rural Electrification Agency
(REA)

 Established in accordance with section 62 of the Electricity

Act.

 Operationalises the government’s rural electrification

function under a PPP.

GETFiT

 A PPP established by the ERA and KfW with additional

Uganda National Bureau of
Standards (UNBS)

 Develops and enforces the use of standards to protect the

Uganda Energy Credit
Capitalisation Company
(UECCC)

 A government agency.

international donor support to fast-track implementation
of REFiT.
public’s health and safety.

 Provides financing options with the aim of facilitating

investment in renewable energy projects, primarily by the
private sector.

GETFiT has targeted private sector-led small to medium renewable energy
investment between 1 MW and 20 MW, through competitive bidding processes.
It has used the GETFiT Premium Payment Mechanism to make renewable energy
projects financially viable by disbursing payments per kilowatt to successful bidders
as a supplement to the fixed REFiT payment. GETFit has also worked with the World
Bank to implement a Partial Risk Guarantee to enable short-term liquidity support
for developers. As the programme draws to a close, it has produced 17 successful
(eight already commissioned) projects falling between 5 MW and 20 MW in
scale. All projects have power purchase agreements in place to allow for energy to
be exported to the grid. There are two solar PV plants and one bagasse plant, but the
majority are hydro-energy plants (Castalia, 2017).

Small-scale renewable energy technologies in East Africa: An overview | Page 43

Uganda

GETFiT’s success has generated a range of valuable lessons that can be applied
not only to Uganda’s renewable energy development but also to other countries
(the model is now being applied in Zambia). These lessons will inform the second
phase of implementation for REFiT, which will expand the range of renewable
energy technologies to include hydro, bagasse, landfill gas, biogas, wind, biomass or
municipal solid waste.
Support for grid-tied and off-grid solar PV mini-grids, home systems and
cookstoves
Uganda has a regulatory framework for mini-grids, but these regulations have
significant gaps: project developers are complaining that the institutional
framework around mini-grids is unclear and the development process difficult
to navigate (Nygaard et al, 2018b). The most significant gaps include steps to be
taken when the national grid reaches off-grid installations and differentiated
treatment in terms of licensing requirements for systems of different scales
(World Bank – Uganda, 2017). While licences and concession agreements provide
mini-grid developers with exclusive rights for a specified period, there has been no
agreement on whether these rights will continue after grid connection. In addition,
although tariffs for mini-grids are supposed to be cost reflective, they tend to follow
the national grid tariff (Nygaard et al, 2018b).
Alongside the ERA and GETFiT, the REA works on behalf of the Minister of Energy
and Mineral Development to manage rural electrification through grid extension,
facilitate private grid-tied and off-grid solutions and enable solar PV systems and
other renewable energy projects (hydropower sources, biomass, geothermal, solar
and wind) (REA, 2018). Under the 10-year Rural Electrification Strategy and
Plan (RESP) 2013–2022, the REA has a particular focus to enable electricity
access to marginalised rural communities through smaller-scale mini-grids
and individual solar home systems. Private company, local community and
government-led projects are supported. A significant programme under the REA is
to subside new grid connections through the Grid-Based Output-Based Aid (OBA)
Fund, a partnership between Global Partnership on Output-Based Aid (GPOBA) and
the government of Uganda (GPOBA, 2016).

Uganda has been
supporting solar
PV uptake in
rural areas for
more than
a decade.

Uganda has been supporting solar PV uptake in rural areas for more than a decade,
notably through a partnership with the World Bank comprising the first phase
of the Energy for Rural Transformation (ERT I) and its successors, ERT II and
ERT III. Through ERT II, applying the Photovoltaic Target Market Approach, the
REA provided consumer subsidies and micro-credit (supplied through partner
institutions) to lower the financial threshold for investments in rural electrification
projects (ECAL, 2018). More recently, pro-solar PV policy has shifted away from
consumer subsidies towards innovative finance options for renewable energy
businesses through the UECCC.
The UMEMD has also signed up to the SE4ALL (SE4ALL – Uganda, 2016).
Uganda’s SE4ALL Action Agenda and Investment Prospectus (2015) aims to work
towards universal energy access and increased renewable energy generation. While
appreciating the need to extend the grid, the Action Agenda plans for off-grid
solutions to play a significant role in increasing electricity access, aiming
for an additional 3,17 million households with off-grid solutions. These
solutions include solar home systems (marketed explicitly to poor households) and
mini-grids tied to rural productive energy uses for agriculture, water supply and
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telecommunications. To increase the uptake of clean, modern cooking technologies
(from a 2012 baseline of 7%), the Action Agenda supports efforts by the Uganda
National Alliance on Clean Cooking (UNACC) to provide access to clean and
efficient cookstoves to 5 million new households by 2020. However, the development
of a standard for clean cookstoves is still under way. Until that has been finalised
there is little consumer protection against the proliferation of poor quality
cookstoves (Abbo, 2018). The Action Agenda suggests an additional 60 000 domestic
biogas plants for rural households, LPG stoves for 1 million urban households, and
improved wood and charcoal stoves for approximately 5,4 million households
by 2030.

Box 3: WWF’s findings on challenges in Uganda
The WWF Africa Energy Hub has identified the following policy and practice
gaps in Uganda (WWF Africa Energy Hub, 2017):


delay in developing the Off-grid Master Plan for the whole country



limited institutional coordination



onerous licensing requirements



inadequate funding for off-grid renewable energy development and
utilisation



limited awareness of the availability and benefits of renewable energy
technologies



high upfront cost of solar PV systems and cookstoves and the lack of
affordability of energy generated by mini-grids in some areas



market saturation with poor quality renewable energy technologies.

Finance, ownership and operation models

6

solar
mini-grids

2

biomass
mini-grids

5

hydro
mini-grids

After Kenya, Uganda (as well as Rwanda) is widely recognised as the next most
developed market for mini-grids (Ngoepe et al, 2016). Uganda’s policy framework
allows for a diversity of ownership and operation models, with private sector
participation in energy generation and distribution (World Bank – Uganda, 2017). To
date there are 13 registered mini-grids, six of which are solar, five hydro and
two biomass. Over and above the registered mini-grids there are a number of other
grids in operation or being planned (Nygaard et al, 2018b). The various investments
include, for example, six mini-grid projects in the Kasese district in Western Uganda
co-financed by the EU through WWF, with active support from the REA. These
projects are in development and expected to be commissioned by the end of 2018.
Other examples include 25 mini-grids in Lamwo (Northern Uganda) co-financed
by the European Commission and GIZ, a 300 KW PV plant on Kimi Island in Lake
Victoria funded partly by a 70% grant from the World Bank, and a 100 kW solar
system on Bukasa Island in the Kalangala district (Nygaard et al, 2018b).
Energy generated by mini-grids may be distributed via the national grid and
sold at nationally set energy tariffs (including a lifeline tariff targeting poor
households). Solar home systems and mini-grids may also make use of direct
cash sales, PAYG systems and credit schemes. Different estimates propose
that 20 000–50 000 solar home system units are sold annually (ECAL, 2018;
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Orlandi et al, 2018). More than 200 companies are operating in the solar PV market
in Kampala. Uganda has been successful in leveraging donor funds to mobilise public
funds and resources (through subsidies, tax exemptions and other industry support)
to attract mostly international private investment. For example, while financing
for GETFiT’s projects has been dominated by public funds (65%), the programme
managed to unlock 35% of its financial requirements from private investors where
REFiT was failing to draw interest before.
For mini-grids, there is a mix of public and private sector participation. The REA
has programmes in place to finance electricity distribution and grid connection
costs. Additionally, the UECCC provides the following finance options:
 the Solar Loan Facility (in partnership with private finance institutions),
providing credit for households and commercial enterprises to acquire solar
systems
 solar lighting finance through SACCOs and micro-finance facilities (currently
being piloted)
 a power connection loan to allow households and businesses to cover the cost
of accessing the national power grid
 working capital provision to participating financial institutions
 pilot finance (in partnership with EBO SACCO Ltd) to households and
commercial enterprises for the acquisition of biogas systems
 the Orio Mini Hydro Power Project, financing small-scale hydro power
(0,5–1,5 MW).

Case Study 7: The Orio Mini Hydro Power Project
The UECCC’s Orio Mini Hydro Project has funded nine rural small-scale hydro
projects ranging from 0,5 to 1,5 MW, treating the investments as a single
project (UECCC, 2018). Because the sites are small, they are not seen as
attractive for conventional private sector development. Once constructed, the
plan is to offer concessions for the operation and maintenance of the sites to
private companies.
The project aims to generate a collective 41,8 GWh of electricity per annum,
enabling an estimated 71 081 connections, of which 1 318 are set to be new
small businesses. Schools and healthcare facilities are also included in the
project’s electrification plan. The project is funded by the ORIO Infrastructure
Fund of the Dutch government to the amount of €13,1 million.

Local content and employment requirements
Uganda has not applied formal or informal local content requirements in its
renewable energy investment programmes. While GETFiT tracks the creation
of local employment (6 800, mostly associated with project construction), no
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Ugandan companies have successfully bid for renewable energy licences under the
programme. Among reasons cited by local interviewees for this situation were a lack
of local capacity and insufficient access to finance.

Local manufacturing, assembly, distribution, installation,
operation and maintenance
The primary emphasis concerning renewable energy deployment has been on rapid
project development and costs, with no official engagement with localisation of
operations. Under the GETFiT programme, for example, operation and maintenance
are carried out by Ugandan employees of the international companies that own the
renewable energy infrastructure (GETFit Uganda 2017a, 2017c). The scope for local
companies to be involved in renewable energy value chains appears to be greater
with smaller-scale projects.
The Ugandan government has undertaken various efforts (noted above) to support
the local renewable energy industry, and it partners with locally based companies
to deliver its programme. The UECCC, for example, works with a number or
preapproved solar PV installation companies to implement its Solar Loan Facility.
Approved vendors include the well-documented enterprise, M-KOPA, and Eco
International Solutions Ltd, which was selected for entrepreneurial support through
the GrowthAfrica Acceleration Programme in 2017 (Lorenzen, 2017).
In addition, private sector players in the market also provide training in
maintenance. Kirchner Solar, for example, provided training to local specialists to
ensure that the solar PV mini-grid installed in 2014 in the village of Kabunyata can
be maintained and serviced by people from the village (Nygaard et al, 2018b).

Table 13:

Examples of locally based businesses in the solar PV industry

Business categories

Examples of relevant locally based businesses

Solar lanterns / Pico SHSs

 Access to Solar Technologies

Installed SHS with applications

 SunTap Uganda Ltd

Special systems (water pumps,
health stations, street lights, etc)

 Sostap Ltd

Mini-grid

 Kenninvest Uganda Limited

Wholesaler

 Solantis Solar Ltd
 Sostap Ltd

Assembly manufacturing

 Innovex Uganda Ltd

End-user finance (PAYG)

 All In Trade Limited
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PHOTO: FRES.NL

Students in a Ugandan
classroom benefitting from
the lighting supplied by their
solar system.

Case Study 8: Foundation Rural Energy Services
Foundation Rural Energy Services (FRES) is an organisation based in the
Netherlands that has been operating in Uganda since 2010 (FRES, 2017).
FRES (also operational in Mali, South Africa, Burkina Faso and Guinea
Bissau) provides the skills and investments needed to set up local small-scale
commercial electricity companies. These companies, including FRES Uganda
Limited, are incubated to the point where they can function independently.
FRES Uganda serves 3 482 customers with fee-for-service solar home
systems (a solar panel and compatible appliances). The company, which has
53 employees, owns, installs and maintains the systems. Over time, income
from the sale of electricity is intended to cover the operational expenses;
however, business expansion costs are covered by FRES Netherlands (with
possible national subsidisation). FRES remains the 100% owner of all these
companies.

Capacity building through skills development and training
There are various formal capacity-building initiatives in Uganda. CREEC is a nonprofit company working closely with Makerere University in Kampala to carry out
research, training and advisory services (CREEC, 2017) and is also the sister centre
to SERC, which is affiliated to the University of Strathmore, Nairobi (see under
Kenya on page 31). The training offered ranges from cookstove design to more
complex pico/mini hydropower design and installation. The target market ranges
from SMEs in the energy sector and entrepreneurs with little renewable energy
knowledge, to students from Makerere University who are doing their industry
training. However, the environment is challenging, largely owing to inadequate
funding to develop extensive support for incubatees and provide ongoing
support for entrepreneurs. This puts a great deal of pressure on CREEC to raise
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funds in addition to its other activities, such as applied research, technology testing
(cookstoves and solar lamps) and generally raising awareness of the benefits and
potential of small-scale renewable energy technology (Abbo, 2018).
There are various other organisations active in this area, as illustrated in Table 14.

Table 14: Examples of training and capacity building in Uganda
Institution

Relevant activities

EU

 The EU has supported training for community-based

Renewable Energy
Business Incubator

 This private non-profit company offers business development

Sida civil society
capacity strengthening

 Sida has supported renewable energy work and key

The World Bank Uganda
Energy for Rural
Transformation III

 ERT III has focused its capacity-building activities on off-grid

CREEC

 CREEC provides training and capacity building of SMEs in the

organisations (CBOs) to increase solar PV uptake for schools,
clinics and businesses.
services for start-ups and SMEs, as well as skills development
programmes, and pilot projects to enable technology transfer.
stakeholder engagements in Kasese, Masindi and Aru.
energy access in rural areas.

energy sector, entrepreneurial support, incubator facilities and
industry training to university students.

Source: World Bank, 2016; ECAL, 2018

PHOTO: SOLARSISTER.ORG

Case Study 9: Solar Sister
Solar Sister is a social enterprise that has created womento-women entrepreneurial networks to distribute solar
energy products in Uganda, Tanzania and Nigeria (Heuër,
2017). Registered in the USA, the company’s Ugandan
country headquarters are in Kampala. The head office
has relationships with locally based organisations with
access to social networks and the necessary personnel,
as well as locally active, recognised international product
manufacturers such as d.light, Greenlight Planet and
Barefoot Power. These suppliers provide a range of
energy products, including solar lighting, mobile phone
charging products, pico and mini solar systems, and clean
cookstoves. Solar Sister’s women entrepreneurs distribute
these products through a direct sales network. Clients
include households, businesses, schools and health clinics.
Although Solar Sister does generate revenue, it has also
received donor assistance in the form of seed funding and
finance to expand its operations. Across all three countries
of operation, Solar Sister has created 2 500 entrepreneurs
and 700 000 beneficiaries (Solar Sister, 2018).
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Industry support
The UECCC provides technical assistance to participating financial institutions
and independent power producers to develop sound investment and financial
management plans. Civil society organisations are also engaged in the power sector
in different ways. WWF has been working at the district level to develop local
capacity on how to assess gaps and needs and build power-access strategies, like the
Renewable Energy Strategy 2013–2020 for Kasese. The Ugandan government has
also been engaged in imposing industry standards for quality control through, for
example, the World Bank Group’s Lighting Global Quality Assurance Programme
(Orlandi et al, 2018).

Table 15:

Examples of solar off-grid industry support in Uganda

Institution

Relevant activities

USAID: Scaling Off-grid Energy
Enterprise Awards

 Provides seed funding to solar companies to scale up

World Bank: Energy for Rural
Transformation, ERT I–III

 Provides financial support through ERT III.

DFID: Energy Africa campaign

 Has worked on policy, regulatory and donor

USAID: Power Africa Uganda
Electricity Supply Accelerator
(PAUESA)

 Has provided grants, transaction advisory support,

the use of SHS through innovation.

engagement.

short-term grants and technical assistance.
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Zambia, with its population of 16 211 767, faces
significant constraints regarding electricity
generation and distribution (World Bank – Zambia,
2017). Biofuels (mainly wood) are still the most
significant energy source for most residents. As
with the three other cases, this is particularly the case
for Zambia’s rural population, which has exceptionally
shallow electricity penetration of less than 5%, based
on 2016 World Bank data (World Bank – Databank,
2018). However, local demand for electricity has led to
investments in hydropower, which was the focus of the
national energy policy of 2008 (Haselip et al, 2013).
More than half the electricity generated is consumed by
the mining industry, followed in terms of consumption
levels by urban residential consumers (World Bank –
Zambia Electricity, 2017). Electricity access rates in
urban areas stand at 62% (also based on 2016 data).
Most of Zambia’s population does not have access to
the national grid.

ZAMBIA

There is significant potential for the deployment of offgrid renewable energy infrastructure and equipment
to meet the needs of unserved and underserved
households. The country’s reliance on hydro-electricity
also creates a degree of vulnerability in the electricity
supply system, given recent experiences of drought.
This could be mitigated by the integration of other
renewable energy sources (McPherson et al, 2018).

72,8%

of Zambians
have no access
to electricity

Table 16:

Zambian electricity access based on the latest available data

Year

2014

of Zambians
have access
to electricity

2016

Access to electricity
(% of total population)

27,9

31,1

27,2

Renewable electricity share of
total electricity output (%)

97,16

..

..

Access to electricity
(% of urban population with access)

61,5

67,7

62,0

Access to electricity
(% of rural population with access)

3,8

3,7

2,7

..

..

Total electricity output (GWh)

27,2%

2015

Renewable energy consumption (TJ)
Access to clean fuels and technologies
for cooking (% of total population)

14 452
292 681,4
16,23

301 679,8
16,31

..
16,43

Source: World Bank – Databank, 2018
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Relevant policy, regulations and institutional arrangements
Zambia is at an earlier stage of renewable energy policy development (and broader
sector reform) than Kenya, Tanzania and Uganda. Building on the 2008 national
energy policy, Zambia’s energy sector is now undergoing several changes, with
international organisations and donors playing a prominent role in making space for
diversification of energy sources and increasing private investment and ownership
(World Bank – Zambia Electricity, 2017). The country’s electricity sector, which is
overseen by the Ministry of Energy and Water Development (now the Ministry of
Energy) has a history of centralising generation, transmission, distribution and
supply under the vertically integrated national utility, ZESCO. ZESCO is wholly
owned by the Zambian government. Because of the sector’s centrality within national
development agendas, the Ministry of Development Planning also oversees a number
of important projects.
Although Zambia has not committed to an action agenda with targets, it did join
Sustainable Energy for All in May of 2016 (SE4ALL – Zambia, 2018). The expansion
of hydropower remains a focus for Zambia, but other energy sources like solar PV
are also included in the country’s current energy project pipeline. Zambia has also
opened energy generation to allow for independent power producers to sell energy
into the national grid.
Zambia has developed two plans that govern electricity access expansion, namely
the Rural Electrification Master Plan (REMP) and the Power Systems Development
Master Plan (PSDMP) (Zambia, 2017). The plans have taken stock of the country’s
energy assets, as well as future potential for the development of renewable energy (in
addition to hydro energy). Zambia’s solar and wind energy potential has been mapped
by the World Bank and Energy Sector Management Assistance Program (ESMAP).
Under the Scaling-up Solar Programme, large-scale solar projects (two of 50 MW
peak capacity) have been initiated with tenders awarded to European developers.
The World Bank also finalised a $2,8 million guarantee that will support the further
private sector-led development of large-scale solar.
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REFiT and GETFiT
According to the Zambian government’s assessment, until 2017, energy policy
had neglected the potential of small- and medium-scale renewable energy
generation (Zambia, 2017; GETFit Zambia, 2018). The years 2017–2018 have
been a period of significant change for renewable energy, broadly, and small-scale
renewable energy generation, specifically. The country has implemented a Renewable
Energy Feed-in Tariff (REFiT), which was finalised at the end of 2017, specifically to
address the deficit in smaller energy infrastructure (Zambia, 2017; GETFit Zambia,
2018). USAID and the Southern Africa Trade Hub (SATH) provided technical and
financial assistance for the development of REFiT. This policy was necessary to allow
for the private sector investment targeted by the Zambian government, to increase
energy generation.
To operationalise REFiT, there has been extensive knowledge sharing with Uganda
on its experience with GETFiT. Zambia has launched its own GETFiT project to
promote small- and medium-scale renewable energy up to 20 MW with the support
of international donors and KfW. The programme aims to secure 200 MW of
renewable energy capacity and is being funded through the Green Climate Fund.
The first phase will be limited to 100 MW of solar capacity, with micro hydro
energy pursued next. Both rounds will be managed through competitive tendering
processes. The Zambian government is also investigating the potential for wind,
geothermal and biomass investment (Zambia, 2017).
Part of GETFiT’s mandate is to develop the policy and regulatory environment to
support private investment in renewable energy generation (GETFit Zambia, 2018).
GETFiT Zambia will be working closely with the government and ZESCO to enable
grid integration of the new energy-generation assets. The regulatory environment
for GETFiT, and for the energy sector more generally, is structured by the Energy
Regulatory Board (ERB). As Uganda’s GETFiT, the entity will interface between
private sector investors and ZESCO. Part of the intention of the organisation will also
be to facilitate rural energy investment in particular (Zambia, 2017).
Mini-grids deployed without a unified policy framework
There is no legal framework for the operation of mini-grids in Zambia.
However, public, public-private and private mini-grids have been established. The
deployment of solar equipment such as solar water heaters has similarly proceeded
without regulatory clarity. Under the REFiT policy, a 5 MW allocation is reserved
for micro-generation projects, but no definition of these projects is provided
(Zambia, 2017).
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Table 17:

Summary of relevant Zambian institutions for decentralised,
small-scale renewables

Institution

Role

Ministry of Energy

 National ministry responsible for policy formulation and

Energy Regulatory Board
(ERB)

 Regulates the generation, transmission, distribution,

implementation for energy.

sale, export and import of electricity in Uganda.

 Responsible for developing the forthcoming mini-grid

regulations.

Rural Electrification Agency
(REA)

 Statutory body established by the Zambian parliament in

2003 to drive electrification in rural areas.

 Primary provider of rural energy infrastructure.

ZESCO

 Zambia’s vertically integrated, national utility.

GETFiT Zambia

 A public-private partnership based on the Ugandan

implementation to fast-track implementation of REFiT,
drawing on government and donor resources.

Finance, ownership and operation models
While Zambia’s small-scale renewable energy sector is still in development, the
country has allowed for private and public-private investment and ownership of
off-grid mini-grids as well as stand-alone solar home systems and solar equipment.
Mini-grid operators may also charge different rates to ZESCO in order to
cover their operational costs (World Bank – Zambia, 2017). There are subsidies
and tax exemptions in place for various aspects of mini-grid investment, for example
exempted duties on solar modules and batteries. The accessibility of these subsidies
and exemptions have been identified as a challenge because processes have been
perceived as opaque and difficult to navigate (World Bank – Zambia Electricity,
2017). There are no government-led financing facilities for mini-grid providers.
One of the main challenges for local energy businesses identified by the World
Bank is the difficulties that companies have in accessing local finance (World
Bank – Zambia Electricity, 2017). Requirements for risk assessment and collateral
requirements make it difficult or sometimes impossible for prospective investors
to access finance. Additionally, mini-grids in Zambia are most often not financially
viable without public subsidies because the power so generated is not affordable to
consumers.
Concerning financial arrangements to enable private sector participation, in addition
to the framework provided by REFiT, there are also active programmes run by
foreign governments, donors and non-governmental organisations. For example, the
Power Africa: Beyond the Grid Fund for Zambia (BGFZ) was launched in 2016 and
will run until 2020 to further incentivise private participation in off-grid mini-grid
and solar home system solutions. It is run by the Renewable Energy and Efficiency
Partnership (REEEP) on behalf of the Swedish government. The World Bank will
also include a Smart Grant Subsidy Facility and Loan Facility in its country support
to enable private sector-led solar solutions for both mini-grids and solar home
systems (World Bank – Zambia Electricity, 2017).
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Emerging Cooking Solutions is
poised to sell 50 000 units of
its comprehensive home energy
systems (lights, mobile charging,
stoves and fuel).

Case Study 10: Zambia’s first public-private mini-grid
Zambia’s first mini-grid enabled through a public-private partnership was
established in 2017, co-funded by the Unites States African Development
Foundation, in collaboration with the Power Africa Programme and General
Electric (USADF, 2017). The coalition of organisations organised an Off-Grid
Energy Challenge through which a $100 000 grant was awarded to Muhanya
Solar, established in 2005. The company will build a 30 kW mini-grid in Sinda
to provide electricity access to an off-grid community. Power Africa is very
active in Zambia, aiming to install 900 MW of generation capacity to serve
Zambia’s rural and remote communities. Muhanya will use equipment provided
by African Energy, an American solar company.

Case Study 11: Emerging Cooking Solutions
Emerging Cooking Solutions is a Swedish company, active in Zambia, that
sells cookstoves and pellet systems. The company works with employers to
facilitate financial agreements that allow people to pay for the stoves through
payroll deductions (Westphal et al, 2017).
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Local content and employment requirements
The REFiT strategy document calls for the stimulation of local entrepreneurship
through energy investments (Zambia, 2017). It also states that the government will
apply a preferential procurement strategy, favouring those bidders that include local
community equity, profit sharing and local economic development components.
Other considerations also include integration with rural industry, primarily
agriculture.

Local manufacturing, assembly, distribution, installation,
operation and maintenance
Unlike Kenya and Tanzania, the renewable energy landscape in Zambia is not well
documented. A lack of available documentation and research makes an adequate
overview of the sector, particularly for smaller-scale infrastructure and equipment,
difficult. However, various local businesses exist that are active in the installation,
operation and maintenance of small-scale renewable energy.
Zambia was one of the focus countries in a UNEP study on the potential of energyrelated SMEs in 2013. At the time that this research was undertaken, the identified
SMEs produced efficient cookstoves, efficient biofuels for cookstoves, and some solar
equipment and solar home systems (Haselip et al, 2013). This analysis suggested
that high failure rates among businesses were related to challenges in scaling
operations, a lack of government support and poor business skills/preparation.
A more recent assessment of challenges by McKinsey suggests that the general
business operating environment and the logistics network are barriers to
the local market, for solar home systems in particular (Kendall & Pais, 2018). As
noted above, access to finance is an additional major hurdle for energy businesses.
However, to gain an accurate sense of resources that are currently accessible and of
which resources are needed, the kind of sectoral assessment suggested for Tanzania
(Odarno et al, 2017) would be useful for Zambia.

Case Study 12: Vitalite
PHOTO: VITALITEGROUP.COM

Vitalite is a Zambian company targeting lowincome households with affordable solar
solutions, as well as mobile-enabled financing
solutions (Vitalite Group, 2018). Vitalite was the
first company to implement a mobile-integrated
PAYG system. Products include solar home
systems, clean cookstoves and agricultural
equipment such as solar-powered water pumps.

A solar home system can include a 50 W solar panel, solar
lamps, battery pack, a solar-charged radio, a phonecharging cable set and a 6-inch television. It also comes
with a three-year warranty and after-sales service.
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Capacity building through skills development and training
Zambia’s renewable energy training opportunities are not well documented
and appear to have been limited. The World Bank’s planning documentation
for upcoming work in Zambia notes the need for skills development and transfer,
particularly regarding managerial, business and finance skills (World Bank –
Zambia Electricity, 2017).
While information is scarce, the change in Zambia’s national energy landscape
has brought with it the development of new training initiatives, especially through
partnerships. For example, the Copperbelt Energy Corporation (CEC), Copperbelt
University and GIZ are developing a solar energy curriculum and renewable energy
development training (CEC, 2017). The curriculum will be available to students
taking the Master’s degree in Electrical Engineering. CEC has also invested in a
1 MW solar mini-grid in Kitwe.

Industry support
Until recently, Zambia offered little support for companies that were navigating the
country’s policy, regulatory and practical renewable energy landscape (Haselip et al,
2013; World Bank – Zambia Energy, 2017). However, the Zambia Renewable Energy
Agency (ZARENA) has stepped into this role, providing much-needed support for
businesses and supporting policy development (ZARENA, 2018). Additionally,
the Alliance for Rural Electrification (ARE) and the Global Off-Grid Lighting
Association (GOGLA), supported by Zambia’s Rural Electrification Authority, the
Africa-EU Renewable Energy Cooperation Programme (RECP), and the EU-funded
Increased Access to Electricity and Renewable Energy Production (IAEREP) project
have organised the Zambia Off-Grid Investor Forum (June 2018) (GOGLA, 2018b).
The conference will share information on the latest developments and opportunities
in Zambia’s off-grid market and introduce various upcoming international support
programmes.

Table 18:

Examples of solar off-grid industry support in Zambia

Institution

Relevant activities

Zambia Renewable Energy
Agency (ZARENA)

 A membership-based industry organisation for the various

parts of the renewable energy value chain (generation,
storage and distribution).

 Activities encompass policy advocacy, technology transfer,

skills development, research, finance and other sector
development issues.
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70%
of pico PV and home
solar system kits are sold
in East Africa

BARRIER TO
PROGRESS
The absence of enabling
governance frameworks,
government policy and
incentives

BARRIERS TO
PRIVATE SECTOR
INVESTMENT
BARRIER TO
LOCAL DEPLOYMENT
OF MINI-GRIDS

Onerous and complicated
licensing and registration
requirements for mini-grids

Energy entrepreneurs lack access to
seed and working capital
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