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Abstract: The need to enhance energy access has led to the growing recognition of renewable energy
sources in sustainable regional development. However, solar power, one of the less polluting re-
newable energy sources, continues to receive little attention in some developing countries seeking
balanced development. Through a review of the literature, this paper examines the need for regional
electrification by solar power and suggests measures to integrate regional energy policies and pro-
cesses for balanced development. The authors find that there are many social, economic, and envi-
ronmental benefits associated with using solar power. For instance, solar energy creates employ-
ment opportunities, reduces a country’s foreign dependence, improves freedom of choice, improves
a country’s gross domestic product (GDP) and human development index (HDI), and is associated
with improved environmental conservation. The region of East Africa is keen to reap these sustain-
able development gains through solar power electrification. The establishment of the East African
Centre for Renewable Energy and Energy Efficiency constitutes an important melting pot for di-
verse renewable energy policies, in addition to confirming a commitment to solar power deploy-
ment. Moreover, some East African Community (EAC) states appear to be progressing faster to-
wards regional solar power projects, while other states are lagging due to complex contextual chal-
lenges. However, the overall contribution of solar power to sustainable development remains low,
as individual states appear to be focused on developing their national solar power projects. None-
theless, there is great hope for regional development through shared solar power development if
EAC states implement a number of regulatory and voluntary interventions.

Keywords: solar power; sustainable development goals; feed-in-tariff; solar power associations; re-
gional grids

1. Introduction

Many developing countries are increasingly pursuing development toward greener
economies. In the energy sectors of most countries, electrification appears to be transition-
ing from the use of fossil fuels to greener renewable energy sources, especially solar
power. On the one hand, this green electrification trend is being shaped by the rising
awareness of the negative impacts of fossil-fuel-powered energy systems, such as climate
change and air pollution. On the other hand, the shift toward renewables is associated
with the growing desire for energy security amid growing urbanization and a burgeoning
energy demand, with its connection to competitiveness in the global community [1,2]. In
this paper, the authors observe that, albeit with differences in regional patterns of electri-
fication, from the perspective of sustainable development, growing solar electrification
has arisen largely due to the increasing awareness of the environmental and socio-eco-
nomic gains of renewable energy systems.
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On the contrary, in the East African region, renewable energy resources, especially
solar energy, remain under-exploited. There is a scarcity of information on how regional
solar energy policies could be improved for greater synergistic effects on balanced re-
gional development. Thus, this paper seeks to use literature review methods to compare
the current status of solar power electrification among six East African countries (Kenya,
Uganda, Tanzania, Rwanda, South Sudan, and Burundi) in order to provide suggestions
on how solar energy policies could be improved towards greater integration and balanced
development. The East African region was chosen for this study because it represents one
of the areas that has immense solar power potential, presented by its favorable geophysi-
cal position along the equatorial region, where solar insolation is quite high in comparison
with other regions such as European countries. Moreover, East Africa is a region that is
greatly constrained in terms of reliable energy access, especially for those residing in rural
areas, who constitute the largest proportion of the population. A report by the Interna-
tional Energy Agency (IEA) [2] showed that, in East Africa, for the fortunate people who
have energy access, the electricity connection experience is sporadic and costly. There is
thus an urgent need to alleviate these energy challenges in the region by harnessing inte-
gration through joint exploitation of renewable energy sources, especially solar energy
resources.

Solar Power Proliferation and Sustainable Development

Solar energy technologies, including active technologies such as photovoltaics, nano
grids, micro grids, and solar thermal technologies, have remarkable environmental, social,
and economic benefits for society [3]. Hence, investments in these technologies are in-
creasing. In 2007, US$ 148 billion was invested in renewable energy development, com-
pared to US$ 33 billion in 2004 [3]. Moreover, up to 9.8 million people in 2016 and 10.3
million people in 2017 were engaged in the solar energy value chain (sale of products,
assembly, and recycling) due to government policies supporting renewable sources, fall-
ing energy costs, and technological improvements [4]. Moreover, there are many health
benefits associated with the reduced solid waste accumulation and air pollution. Studies
show that 2.7 billion people globally still rely on wood biomass for energy, which signifi-
cantly pollutes the air, unlike renewable energy resources such as solar resources. It has
also been documented that solar power improves energy access, security, and resilience
[5]. Studies have also projected that improved energy access from renewable energy such
as solar power could improve the living conditions of more than 80% of households in the
rural areas of developing countries and in island states that lack access to reliable electri-
fication [5]. Sinha et al. [6] report that most solar products are made from materials that can
be economically recycled, thus reducing solid waste accumulation and creating more recy-
cling jobs.

Furthermore, solar products are technically secure and afford the user greater free-
dom to decide how to use the electricity to benefit themselves and the entire community
[7]. Solar power and other renewable sources are also linked to reduced foreign energy
dependence [8-10]. As a result, solar energy deployment has risen steadily from less than
9 gigawatts (GW) in 2007 to 290 GW in 2016, driven largely by favorable energy policies
linked to the adoption of robust feed-in-tariff (FIT) policies [11-13]. These FITs have been
linked to positive influences on the economic profitability of photovoltaic companies op-
erating in Europe and Japan in addition to promoting social well-being. Furthermore, a
Japanese study established that governmental renewable energy policies vary with a
country’s economic, social, and topographical conditions, but that the FIT system could
be reasonably be applied to all citizens. By applying a carbon tax of 20%, financial burdens
on customers could be decreased by 32-45%, with diminished expenditures on research
and development for renewable energy compared to spending on nuclear energy research
[14-16]. Other studies have also acknowledged that FIT policies are more efficient than
alternative schemes in promoting renewable energy in view of the long-term financial
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stability provided to investors in renewable energy [17]. Studies show that over 73 coun-
tries had adopted some form of FIT policy as of 2014, contributing to high renewable en-
ergy investment security and guarantees. Thus, the authors observe that FIT policies are
a key precondition for the successful proliferation of solar power. However, caution
should be exercised, because FIT policy implementation in some jurisdictions may raise
the system costs, cause tariffs to deviate from the prevailing market prices where tariffs
are high, or affect the price of electricity [17]. Most importantly, the success of a FIT policy
is dependent on the existence of a robust financial subsidy program, regional investments
in social and economic welfare, technology-specific and location-dependent differentia-
tion, and stable government regulations [17].

Nevertheless, there is growing cooperation between countries and regional trading
blocs in developing robust policies, laws, and regulations for harnessing renewable en-
ergy sources such as solar energy resources to promote sustainable development. Many
bilateral and multilateral cooperation instruments have been ratified between interna-
tional organizations and regional governments to achieve sustainable development. Ini-
tially, before the global endorsement of sustainable development goals, the Kyoto proto-
col supported the implementation of many renewable energy policies through regional
and country-specific clean development mechanism (CDM) projects, to address the then-
rising environmental challenges that were impeding sustainable regional development.
In the 21st century, many international and regional cooperation issues in renewable en-
ergy development have been explored under the Sustainable Development framework of
the Sustainable Development Goals (SDGs). The 17 interconnected SDGs seek to address
interconnected global challenges, including regional environmental degradation, poverty,
and inequity (United Nations Development Programme website 2020). SDG 13 explicitly
recognizes renewable energy as one of the climate actions for attaining global and regional
sustainability. However, SDG 17 seems bolder and more robust and gives heavy credence
to the topic of this paper by calling for partnerships aimed at achieving all 17 intercon-
nected goals, which may be extended to the sustainable development of solar power. In
fact, many countries and regions appear to be already exploring the SDG framework to
advance the use of solar energy. For instance, in Europe, plans for regional development
through solar energy appear to be more robust, deliberate, and urgent than in other re-
gions in the world. The obligatory requirement of 20% renewable energy production for
each state in the European Union, the National Renewable Energy plan of each state, and
the European Union Cohesion Policy appear to be in harmony with solar power develop-
ment and regional integration initiatives by enhancing social and territorial cohesion [18].
On the African continent, studies show that many countries are increasingly exploring
solar energy resources for diverse reasons, but mainly as a countermeasure against envi-
ronmental degradation and as a measure to improve socioeconomic conditions. Accord-
ing to the Oil Price website [19], Africa has become a hotspot for solar and other renewable
energy forms. In 2019, the installed capacity for renewable energy was 12.6 GW. It was
forecast to reach 16.8 GW by 2020, with solar and wind projects dominating energy gen-
eration in Egypt, Algeria, Tunisia, Morocco, and Ethiopia. South Africa leads the conti-
nent, with a total solar power installed capacity of 2.4 GW, followed by Egypt and Mo-
rocco at 1.6 GW and 0.8 GW, respectively. In addition, more than 40 out of 50 African
states have installed or are in the process of installing solar power projects or other forms
of renewable energy sources [19]. Studies reveal further that, in Africa, the promotion of
regional solar power and renewable energy objectives are explored under the broader ob-
jectives of regional trading blocs, such as the South African Development Community
(SADC) for south African states, the Economic Community for West African States (ECO-
WAS), and the East African Community (EAC) for East African states. This solar power
proliferation in Africa appears to be attributed to many factors. For instance, the Oil Price
website [19] reports that the cost of renewable energy is at an all-time low, and larger
markets such as China, Europe, and India are closing in on their production targets. Thus,
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solar energy and other renewables will be cheaper because solar components will be read-
ily available, thus creating a conducive environment for investments in regions such as
Africa. However, the development of solar energy and other renewables has been chal-
lenging. Research has shown there to be an unfavorable political environment (especially
in the case of political unrest after contested elections) as well as inadequate policy for-
mulation and implementation and insufficient infrastructure; however, as demand for en-
ergy grows with the increasing population, many countries are turning to solar power
[19].

In Asia, India’s Green Energy Corridors program seeks to promote regional renewa-
ble energy use by connecting India with Bangladesh, Bhutan, Nepal, Myanmar, and Sri
Lanka and is set to promote balanced regional development in that region [20] (ESI-Africa
website 2020). Other studies have revealed a shortage of land, low levels of awareness of
the efficacy of solar power (many people have the perception that solar plants are small
and cannot generate electricity on the scale of conventional fossil-fuel-powered systems),
and over-population are the major challenges affecting the advancement of solar power.
Moreover, integrating electricity generated from renewables such as solar power with
conventional power grids is technologically challenging in view of the weather depend-
ence of solar power [20]. However, the construction of large-scale cross-border regional and
international grids connecting several regions and solar power resources could be explored
as a measure to address the seasonal variability of weather conditions that affect solar power
[20]. Also, many multilateral organizations are supporting the establishment of cross-border
grids. However, their main obstacles include issues regarding international cooperation
(differing views on energy security), a lack of information and research on the costs and
benefits of regional power trade, inadequate infrastructure, harmonization issues, and lim-
ited financing [20]. Pilot projects and model regional grids could also promote the develop-
ment of regional energy sources [20]. Other studies suggest that public participation could
be explored as a way to raise public awareness and approval of renewable energy sources
such as solar power [21]. Regarding the low levels of awareness, e-learning approaches
could be explored, given the current digital revolution where a majority of the population
has access to smartphones [22]. However, it is important to bear in mind the different con-
texts by region, given the varying political, economic, and socio-cultural conditions in coun-
tries. The authors observe a high possibility for solar power exploitation as a propeller for
regional development if more robust strategies are implemented.

2. Materials and Methods

The study explores existing knowledge of solar electrification, its current status, and
the pattern of electrification in East African states directed toward sustainable develop-
ment. Suggestions are offered on how regional renewable energy policies could be inte-
grated for greater synergistic socioeconomic development. A literature review methodol-
ogy was most suitable for this study, as it can help identify what has already been written
on a topic, assist in determining the extent to which a research area reveals any interpret-
able patterns and trends, and help identify topics or questions that require further inves-
tigation [23]. Moreover, a literature review helps identify gaps in knowledge and provides
the theoretical foundation of an empirical study [24], which are matters this study sought
to address in exploring the status of solar power electrification in East Africa. There are
many types of literature review, each having different steps for the review process. In this
study, the authors applied the process and steps outlined by Templier and Paré [25]. In
general, the steps involved in review processes are as follows:

(1) Formulating the objectives of the study to justify the need for the review, and defin-
ing key concepts at the heart of the synthesis;

(2) Searching the extent of the literature to determine where to find suitable materials
for the review;
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(3) Screening the literature for inclusion, which involves considering the applicability of
gathered materials in order to determine their relevance, while taking measures to
prevent mistakes and biases, to enhance objectivity;

(4) Assessing the quality of primary studies, whereby the scientific quality of gathered
materials is further evaluated;

(5) Extracting data, which entails gathering applicable information and deciding what is
relevant to the problem of interest;

(6) Finally, analyzing data, where the information collected is collated, summarized,
and aggregated, and evidence is compared. The extraction should be organized in a
meaningful way that contributes to the existing literature on the topic.

In this study, the steps identified above were applied as shown in Figure 1.

could be integrated for greater development in East Africa

thﬂ * The objective of this study is to document the current status of electrification through solar towards sustainable development and to recommend how regional policies
ing

ing the| * Desktop searches, visits to official websites, and consultation of policy documents on solar energy exploitation was undertaken.
of
ture

* The most recent literature on the topic was explored in order to place the study into the wider context of electrification by solar from the perspective of sustainable

ing development. Empirical studies were also evaluated.
re for
lusion

N * The quality of literature to include in this study was ascertained by reviewing various aspects of the literature. For instance, the methods used and key assumptions of
ngthe  studies
of pri-|
studies

study.

 In addition to the screened literature in step 3, key policy documents on solar energy exploitation in East African states were explored in order to contextualize the study.
The key documents reviewed for each country are shown in Table 1. This study explored the country profiles, type of solar power technology deployment, the installed
ing capacity, the current investment achievements, the current solar power development policy objectives, issues, and challenges in order to respond to the aims of this

* The obtained secondary data was later organized into country-specific texts representing each country under study. In order to document the country profiles and the
status of solar energy policy, key renewable energy aspects related to solar power development were listed and summarized down in a tabular form. Later, the resultant

‘WS"S country-specific texts were analyzed by comparing the similarities and differences in country statuses in order to generate the policy implications of this study.

Figure 1. Steps in the literature review.

Table 1 shows a list of policy documents from six nations that were analyzed throught the
study.

Table 1. Review of key solar energy policy documents.

Document Name

Country Source Key Information Sought

National Energy Policy [26]

Contextual information on the use
. of solar power, such as solar power
Kenya Kenya Power website . P : >arp

installed capacity and existing solar

power technologies and challenges

Draft Energy (Solar PV Sys-

Contextual information on the use
Energy and Petroleum Regulation

tems) Regulations [27] Kenya Authority website of SOI?I‘ power, such as t.he objec-
tives of the regulations

Contextual information on the use

National Energy policy [28] Tanzania Ministry of Energy website of solar power, such as the energy

mix and strategies for solar power
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Draft Energy Policy [29]

Contextual information on the use
Uganda Ministry of Energy website  of solar power (technologies, strate-
gies, and challenges)

Energy Policy [30]

Contextual information on the use
. . of solar power, such as solar power
Rwanda Ministry of Energy website . P . . P

installed capacity and existing solar

power technologies and challenges

Solar Energy Regulations
[31]

Contextual information on the use
Rwanda Ministry of Energy website  of solar power (technologies, strate-
gies, challenges)

Contextual information on the use
of solar power (objectives of the

Energy law No. 1 [32] Burundi Ministry of Energy website law and opportunities for regional
electrification)

Contextual information on the use

National Electric sector pol- South Sudan Ministry of Energy website of solar power, such as solar power

icy [33]

installed capacity and existing solar
power technologies and challenges

3. The Development Context for Solar Power in East Africa

The East African Community (EAC), founded in 1967, is a regional intergovernmen-
tal organization comprising Kenya, Uganda, Tanzania, Rwanda, Burundi, and South Su-
dan (Figure 2). EAC was dissolved in 1977 due to differences in political and economic
interests but was revived in 1999 under the EAC Treaty. Its main objectives are to deepen
cooperation in the economic, political, and social spheres of development for mutual ben-
efits and improved competitiveness. Cumulatively, EAC has massive energy resources
that could be jointly harnessed for greater sustainable regional development. However,
unlike other regional bodies in Africa, such as ECOWAS and SADC, EAC states have no
specific protocol or policy regarding the exploitation of energy resources [34]. Neverthe-
less, the EAC Treaty recognizes the need for regional cooperation and development in the
energy sector through Article 10 of the treaty, which calls for joint research initiatives to
harness the use of energy resources [34].

Ethiopia /

‘?"IEWOS

UB8Q) UBIpY|

Mozambique

Figure 2. Map of East Africa showing the six member states of the East African Community (EAC)
[35].
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There are various initiatives aimed at harnessing renewable energy resources in the
region. Developments in the renewable energy sector include the establishment of the East
African Centre for Renewable Energy and Energy Efficiency (EAC REEE), whose aim is
to improve energy access and energy security and promote the mitigation of the impacts
of climate change. Exploring solar energy for regional development under this center rep-
resents an opportunity for enhancing regional competitiveness and energy security be-
cause, on average, the East African states have vast solar power resources; they receive
sunlight for more than 320 days per year with an irradiance of approximately 2000 kwh/m?
annually, which is greater than in other regions of the world. In attempts to promote en-
ergy-related investments, the EAC member states have signed various multilateral agree-
ments with many international foreign investment bodies, such as the Multilateral Invest-
ment Guarantee Agency (MIGA) and World Trade Organization (WTO), to improve in-
vestor confidence in the member states in line with the energy charter provisions.

Interestingly, studies report that, overall, energy demand is projected to triple in Af-
rica, including the EAC region, by the year 2030 [36]. If this holds true, it will be essential
for EAC member states to diversify their energy production systems by introducing more
renewable sources, such as solar power [36]. EAC governments appear to have recognized
this challenge and are seeking to enhance investments in renewable energy sources. It can
be seen that between 2010 and 2015, the region attracted approximately US$ 4 billion in
renewable energy investments, with US$ 139.8 million being raised by companies seeking
to expand off-grid electrification activities. In 2015, most projects were focused on solar
power [36].

Using the MARS [36] dataset above, the authors compared the regional investment
findings with individual states” GDP per capita in the same period, finding that the aver-
age GDP per capita for all EAC members combined appears to be rising together with the
total worth of solar power investments, as shown in Table 2. This finding is critical to this
topic, and the authors would have liked to explore it further, but due to the unavailability
of solar power investment data in the subsequent period up to the year 2020, future stud-
ies are recommended.

Table 2. Total solar power investments and gross domestic product (GDP) per capita for EAC states.

Country Parameter 2010 2011 2012 2013 2014 2015
Kenva Investment (US$ million) 1.177 - 256 494 1062 357
¥ GDP per capita (US$) 952 972 1137 1210 1316 1337
Investment (US$ million) - 92 6 36 24 -
Rwanda -
GDP per capita (US$) 583 646 704 705 723 728
. Investment (US$ million) - - - - 274 -
Burundi -
GDP per capita (US$) 234 250 252 257 275 306
] Investment (US$ million) 64 6 4 14 44 44
Tanzania -
GDP per capita (US$) 743 781 868 970 1030 948
Investment (US$ million) 50 - 34 - 3 134
Uganda ;
GDP per capita (US$) 623 603 669 689 739 709
Investment (US$ million) - - - - - -
South Sud
Ot SHEAN T GDP per capita (US$) 1536 1516 1180 1779 1323 1120
Total Investment(US$ million) 1291 98 300 544 1407 535
a
GDP per capita 4670 4767 4810 5611 5406 5147
Average GDP per capita 778.4 794.6 801.6 935.2 901.0 857.9

Source: Authors’ compilation.

Moreover, studies indicate that several companies have sought to exploit solar en-
ergy opportunities in the East Africa region. For instance, MaRS [36] reported that com-
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panies such as Off-Grid Electric and M-Kopa solar were rated as the top companies striv-
ing to promote solar energy in the region. Off-Grid Electric had over 100,000 customers in
Tanzania and Rwanda using the “pay-as-you-go “program. M-Kopa solar had over
400,000 customers in Kenya, Uganda, and Tanzania. Other foreign companies from Can-
ada have also invested in solar development in the region [36]. However, it will be inter-
esting to study the motivation and strategies deployed by these companies and how their
activities impact progress toward regional electrification using solar power resources.

In summary, the reviewed literature shows great potential for regional development
through solar power (microgrids, nano grids, small pico systems, PV systems), which is
already being explored. In addition to the development strides discussed above, a regional
handbook for solar power taxation has been developed to guide common trading in solar
power products [37].

However, in the authors’ considered opinion, even though the East African region
presents a diverse environment for the development of regional solar energy resources,
the potential for development is immense. Some areas have irradiation concentrations
reaching 2400 kilowatt-hours per square meter, representing some of the highest insola-
tion in the world [37]. Moreover, the population of the region is increasing, with an aver-
age annual population growth rate of 2.7%. Interestingly, the population is a relatively
young population, with a growing middle class that frequently uses the mobile telephone
infrastructure, which accelerates the demand for solar products. There are somewhat ro-
bust regional solar power governance and institutional arrangements. EAC, which is the
overall structure for implementing regional policies, is divided into several hierarchical
bodies: the Summit, Council of Ministers, and EAC Secretariat. The Secretariat is further
divided into three working groups, with one focused on renewable energy sources. This
working group is responsible for implementing programs on improving energy efficiency
and preparing the renewable energy master plan. The development of the EAC regional
power master plan for 2013-2038 is the most outstanding indication of the need for sus-
tainable regional development through energy projects. It has enabled EAC to prepare
standard contracts that promote cross-border electrification, focusing on establishing a
common electricity market for power trading in the region. However, the formation of the
East African Centre for Renewable Energy and Energy Efficiency (EA REEE) holds im-
mense potential for integrating solar energy issues in the region [37]. Its overall objective
is to work for energy security and access as well as the mitigation of the impacts of envi-
ronmental degradation. In order to achieve the specific objectives of the Centre, up to five
activities for promoting renewable energy have been specified, which include but are not
limited to joint policy formulation, mutual capacity building and research on renewable
energy issues, joint knowledge management, awareness creation, and joint business plan-
ning, investment, and promotion of the renewable energy sector by establishing renewa-
ble energy associations.

3.1. Kenya

Kenya is a member of the East African Community (EAC). According to Kenya Na-
tional Bureau of Statistics (KNBS) [38], the country has 47 million people, with the highest
GDP per capita, estimated at US$ 1710.5, and the highest Human Development Index
(0.579) in the EAC. Kenya has massive energy resources and is the largest producer of
renewable energy sources, such as geothermal. However, there is still a significant chal-
lenge regarding electrification, with biomass energy accounting for approximately 68% of
its energy mix. The general energy sector is liberalized and allows other actors to partici-
pate in producing and distributing electricity. The liberalization of the energy sector was
pursued to attract investments by reducing government bureaucracy and enhancing ne-
gotiations for incentives and other protections for foreign investments. The other key
study parameters of interest in this paper are as highlighted in Table 3.
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Table 3. The development context for solar power in the EAC region.
Parameter Kenya Tanzania Uganda Rwanda Burundi South Sudan
Population 47 million 56 million 42 million 12 million 11 million 10 million
Land area (km?) 580,367 945,087 241,037 26,338 27,834 619,745
GDP per capita 171051 1050.68 642.78 772.94 27175 1119.65
(US$)
Human develop- 0.579 0.538 0.528 0.536 0.423 0.388
ment index (HDI) ' ’ ' ' ) ’
Forest cover (%) 7.4 65.6 15.2 30 10.93 30
Biomass energ}.I (%) 68 90 93 g4 94 )
of energy mix
Price of 1 kwh of
electricity (house- 0.205 0.099 0.182 0.261 0.33 0.003
hold —US$ cents)
Price of 1 kwh of
electricity (indus- 0.163 0.102 0.155 0.097 0.33 0.03
trial —US$ cents)
Governance Sys- Devolved —two- Umt?ry PISI™ b esidential sys- Semi-presiden- Trz'msmf)nal Presidential
. dential demo- . presidential de-
tem tier government . tem tial system system
cratic state mocracy
Year of Independ- 1963 1961 1962 1962 1962 2011
ence
Refugee population 1.1 million 276,046 1.7 million 159,228 42,200 2.2 million

Source: Author’s compilation from multiple sources.

Kenya is considered a feasible site for the proliferation of solar energy technologies
(PV systems, micro grid, nano grids, and related technologies) [39]. Currently, the country
is in the process of developing regulations geared toward ensuring the sustainable utili-
zation of solar power resources through the Draft Energy Solar Photovoltaic Systems Reg-
ulation of 2020 [39]. In 2020, the country revised its Nationally Determined Contribution
(NDC), with commitments to cut greenhouse gas emissions from 30% to 32% by the year
2030. Thus, the country has prioritized increasing the share of renewables, including solar
power, in the electricity generation mix as a key activity for mitigation of and adaptation
to climate change. These efforts are increasingly seen as a move to favor clean energies
and reduce reliance on fossil-fueled energy systems, as the country gears toward imple-
menting a green economy strategy for achieving sustainable development. The regula-
tions set the requirements for the quality of solar products to be imported as well as the
licensing of contractors engaged in solar power distribution and the installation and
maintenance of photovoltaic systems [39]. The regulations that have been enacted man-
date the Energy and Petroleum Regulatory Authority (EPRA) to undertake occasional in-
spections to determine compliance with the rules and impose hefty fines on those who
contravene the regulations. There are already various solar technologies currently under
deployment in the country, including but not limited to photovoltaics that generate ther-
mal energy and concentrate solar energy. As of 2017, there were several proposals for
solar energy projects in different parts of the country. However, notably, Kenya has 56.25
MW of installed solar capacity. In addition, the country owns the largest solar generation
plant, worth Kenyan shilling (Kshs.) 13 billion, in Garissa County. The solar plant has
more than 200,000 PV panels and produces 50 MW. The project is owned by the govern-
ment and is anticipated to generate up to 2% of the country’s energy mix [40].

Nevertheless, there are growing initiatives to expand the use of solar power in the
country. Over 250 households in 14 devolved units around the country are to be connected
to solar power through a partnership between the government and the World Bank in the
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amount of US$ 150 million. In addition, parties importing solar products enjoy tax exemp-
tions and incentives that make their products affordable in the market. It is hoped that
these solar power gains will be sustained through the Kenya Renewable Energy Associa-
tion (KEREA). Furthermore, the tariff paid for the Garissa plant is cheaper than the tariff
for solar energy under the feed-in-tariff policy, currently at US$ 0.075 per kilowatt-hour.
The feed-in-tariff has been employed largely to attract private-sector efforts to promote
the development of solar energy resources for the national grid. While there are variations
in FIT rates and durations for power purchase agreements for small and large renewable
energy projects, in general, the FIT policy prescribes 20 years from the date of first com-
missioning. Solar energy resources are also to be used for off-grid supply to displace fossil
fuels based on thermal generation of electricity for household supply, especially in rural
areas [41].

Solar power projects have positively impacted the general well-being of residents.
For example, investments by M-Kopa Solar, a local solar power company operating in
Kenya’s rural areas, has reported financial inclusion for solar power customers of up to
US$ 365 million by unlocking loan opportunities for over 1.5 million clients, improving
energy access, and saving up to US$ 428 million for customers while avoiding over 1.8
million metric tons of carbon dioxide and black carbon emissions; up to 50% of the 1 mil-
lion clients use M-Kopa Solar products to raise their incomes. Solar products have en-
hanced the digital inclusion of over 150,000 customers connected to the internet with M-
Kopa-funded smartphones [42].

However, in general, Kenya has been castigated for not devoting sufficient attention
to solar energy, largely due to the lukewarm approach amongst public institutions man-
dated to execute power purchase agreements and the growing recognition that geother-
mal development could be cheaper. There are also problems related to technologies for
the storage of solar energy and concerns that the Draft Solar power regulations of 2020 are
punitive, biased against solar power to slow its uptake in order to save Kenya’'s power
from imminent collapse. Kenya Power is a state-owned monopoly mandated to distribute
grid electricity to consumers and, in the process, generate revenue for the government.
However, it has been reported that Kenya Power, which relies largely on the sale of ther-
mally generated power, has faced competition from the recent aggressive uptake of solar
power by many industrial-scale consumers, who account for 54.8% of electricity sales for
Kenya Power, depriving it of much-needed revenue. In addition, over 2.3 million house-
holds are using solar lighting systems. EPRA’s press release of 2020 contested these
“Kenya Power saving allegations”, insisting that the regulations are in the interest of the
Kenyan people, and has called for public participation and submission of comments [43].

3.2. Rwanda

In terms of general energy issues, Rwanda’s total energy consumption is dominated
by biomass (84%), and energy access is a major problem [44]. The general energy sector is
liberalized and allows other actors to produce and distribute electricity within and outside
Rwanda’s territory. The electricity law protects investors’ entitlements and prescribes
compensation to be paid to property owners before property expropriation.

The country has vast solar power resources, with a potential of 4.5 kWh/m? per day
and an estimated five peak hours of sun. The country’s solar installed capacity is 12.23
MW, currently derived from four solar power plants: Jali, Rwamagana, Ndera, and Nasho
[45,46]. There are plans to accelerate the current solar power program in the country to
reduce the costs of production and leverage available energy resources, which have
roused interest in the private sector despite the limited technical capacity. For instance, in
2014, the government established somewhat tough and punitive regulations for dealers in
solar products to protect consumers against unscrupulous businesses [47]. In 2018, the
government signed a memorandum of understanding with Mara Corporation and SB En-
ergy Corp from Mauritius to develop a 30 MW plant with a storage facility. Other gov-
ernment efforts to promote solar power users are focused on the Rural Electrification
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Strategy of Rwanda of 2016, where stand-alone photovoltaics are advocated for use in
rural areas. This strategy appears to be in line with the country’s energy sector strategy,
where universal access to electricity is anticipated by 2024, with over 48% of households
connected to off-grid systems in the country. The energy sector plan sets ambitious targets
for solar energy. Perhaps more importantly, the plan outlines the implementation of EAC
energy sector priorities as one of its targets, which could be relevant for regional develop-
ment. There is also an action plan to promote regional integration opportunities through
electricity import and export to villages in Uganda that border Rwanda [48]. The country
is also home to the Africa Solar Industry Association [49].

3.3. South Sudan

South Sudan has massive energy resources but has the lowest electrification rates per
capita in sub-Saharan Africa [50,51]. This is largely attributed to the underdevelopment
of the energy infrastructure in the country, owing to the fact that the country gained in-
dependence on 9 July 2011, after a long period of civil war. Therefore, more time and re-
sources will be required to establish a reliable energy infrastructure.

South Sudan has immense potential for economic development through solar power,
with donors and the private sector taking a leading role [52]. On average, the country has
up to 9 h of sunshine per day, but its exploitation remains lacking. As of September 2019,
the Government of South Sudan had announced its intentions to tap the immense renew-
able energy sources of the country by launching a plan aimed at defining the country’s
renewable energy course of development, and there are plans to secure US$ 990,000 for a
renewable energy program [53]. It is anticipated that the development of solar power
would decouple economic growth from the geopolitics of oil and gas [54]. Nonetheless,
the literature indicates that photovoltaics are the main technological means for tapping
solar power in the country, with a total installed capacity of 2 MW. Most of this installed
capacity is utilized in the telecommunication industry [55]. Even though there is a short-
age of literature on solar energy development in South Sudan, studies such as Omer [55]
indicate that renewable energy resources are clearly integrated into the national energy
policy. Moreover, while there appear to be no efforts aimed at enhancing regional inte-
gration through solar power, there is growing investment in solar energy resources.

3.4. Tanzania

Tanzania is the largest country in EAC in land area as well as the most populous
country in the region, with 56 million people. Tanzania has the highest forest cover, esti-
mated at 37.7%, and has the second-lowest household electricity tariff, at US$ 0.099 per
kilowatt-hour. The other contextual parameters of interest to this paper are shown in Ta-
ble 3. The country has massive energy resources. However, there is still a significant chal-
lenge for electrification, with biomass energy accounting for approximately 90% of its en-
ergy mix [56,57]. Solar power development in Tanzania has been dominated by photovol-
taics used for electrification in home-based systems and small-scale commercial systems,
which make up about 70% of the country’s installed solar capacity [58]. The general en-
ergy sector is liberalized and allows other actors to participate in producing and distrib-
uting electricity. The liberalization of the energy sector was pursued to attract investment
by reducing government bureaucracy and enhancing the environment for negotiations for
incentives and other protections for foreign investments.

Tanzania has vast solar resources, exceeding 5 kwh/m?2 per day [59]. Solar power ap-
pears to be the dominant power source for rural electrification, providing energy to 64.8%
of the rural population. This development of solar power has been propelled largely by
NGOs and the Tanzania Solar Energy Association. The solar energy sector, especially the
photovoltaic market segment, has grown significantly due to increasing environmental
awareness and government recognition of the potential for solar power in grid develop-
ment and the growing purchasing power of the people [60]. However, no large-scale in-
vestments in solar power infrastructure have occurred in the country. Still, institutional
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arrangements for its development appear to be robust, gauging from the litany of existing
enabling legislation and policies. The country has a FIT policy to promote the use of re-
newable energy sources, including solar power, by promoting investor confidence [60,61].

3.5. Uganda

Uganda is the third most populous country in the EAC region and has the fourth
largest inland area. The country has 15.2% forest cover. The other contextual variables of
relevance to this paper are highlighted in Table 3. The country has massive energy re-
sources. However, there is still a significant challenge for electrification, with biomass en-
ergy accounting for approximately 93% of its energy mix [62,63]. The general energy sec-
tor is liberalized and allows other actors to participate in the production and distribution
of electricity. The liberalization of the energy sector was pursued to attract investments
by reducing government bureaucracy, enhancing decentralization, improving efficiency,
and enhancing the environment for negotiations for incentives and other protections for
foreign investments.

Solar energy is the most promising source of renewable energy in Uganda. The coun-
try is located along the equator and has high levels of solar insolation, which is compatible
with a variety of solar technologies. The solar irradiation for Uganda ranges between 1825
and 2500 kwh/m? per year [62,63]. Even though solar development in the country began
as early as the 1980s and has been promoted by the government and development part-
ners, the current use is relatively low. However, it has been improving since the introduc-
tion of new solar products from Asia, government support through FIT regulations, and
the introduction of the Rural Electrification Strategy Plan in 2001. In general, the prolifer-
ation of solar energy appears to be on the rise, with the Uganda Solar Energy Association
seeking to become a vibrant institution, providing solar energy solutions that match na-
tional, regional, and international standards [64].

3.6. Burundi

Burundi is an equatorial country with vast solar energy resources. The average an-
nual sunshine fraction is 2000 kWh/m? per year. However, there is still a significant chal-
lenge for electrification, with biomass energy accounting for approximately 94% of its en-
ergy mix [65]. Following policy and legislative reforms in the country, liberalization led
to the introduction of public-private partnerships in power generation and distribution.
The country has an investment code that sets incentives for the energy sector by reducing
taxes on goods used to establish new businesses. However, there are few direct fiscal in-
centives in the energy sector [66].

Photovoltaics dominate solar energy deployment in Burundi, with applications in
rural electrification, solar pumps, stand-alone photovoltaic generators, grid-connected
photovoltaics, and hybrid photovoltaics in remote areas. The liberalization of the energy
sector also provides immense opportunities for developing renewable energy resources
in the country integrated with the development aspirations of East Africa [67]. In the long-
and medium-term, existing policy seeks to connect Burundi’s electrical grid with solar
power stations [68]. There are growing efforts to promote investment in solar energy de-
velopment, but as of 2014, the country had not established structures to implement FIT
policies. However, it is hoped that issues of regional solar power development can be
championed through the Burundi Renewable Energy Association [69].

The country-specific development attributes indicated in Table 3, especially popula-
tion, HDI, GDP, and forest cover (environment), are important in analyzing and under-
standing a country’s energy status in terms of the quality and volume of consumption.
Yumashev et al. [70] evaluated the influence of HDI on energy consumption in selected
countries and found that the size and rating of HDI influence economic growth variables
such as urbanization, GDP, the share of clean energy consumption in the population, the
level of socioeconomic transformation, and the share of research and development ex-
penses. Moreover, the volume of energy consumed affects HDI and is an important factor
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for sustainable development. As seen in Table 3, Kenya has the highest HDI and the high-
est GDP per capita, while Burundi has the second lowest HDI and the lowest GDP per
capita. Moreover, Kenya has the lowest forest cover and lowest biomass index, with fairly
high household and industrial electricity prices. South Sudan has the lowest household
and industrial electricity prices, with a fairly high forest cover of 30% and high GDP per
capita, but it appears to have the lowest HDI. From these observations, it will be interest-
ing in the future to conduct correlation analyses with these variables in the case of the six
East African countries and share the policy implications.

4. Discussion

Electrification by solar energy is gaining momentum in many developing countries
seeking to transition toward green economies and sustainable regional development. This
trend is attributed to many contextual factors, such as the growing consciousness of the
negative impacts of fossil fuels; increased awareness of the benefits of solar technologies,
which can contribute to community development in many respects; the increasingly pos-
itive attitude toward solar power; the favorable policy environment provided by govern-
ments; and the quest for energy security by countries, regions, and trading blocs [2,4].
Consequently, there have been massive investments and formulation of policies that sup-
port renewable energy sources [3-5,11,71]. Policy enhancements have largely involved
reviewing obligatory and voluntary fiscal and non-fiscal incentives across regions, lead-
ing to increased integration and regional development. For instance, the European Union
is more specific and uses absolute targets and regulatory obligations for member states
[3]. These diverse policy approaches represent a great opportunity to transition to greener
economies and sustainable regional development.

Furthermore, the literature shows that there are different patterns in strategies for
regional electrification by solar power. The provision of incentives, tax exemptions, low-
interest loans for solar power investors, innovative product purchase agreements such as
“pay-as-you-go”, capital investment subsidies, and government goodwill are the most
overt indications of the inclination toward solar power in countries seeking to rely on
renewable energy for sustainable regional integration and development. Interestingly, the
feed-in-tariff policy appears to be the most important policy factor in promoting sustain-
able regional development through electrification by solar power [11,14-16,64,71].

Furthermore, depending on the strategies applied in a particular country (whether
regulatory or voluntary), solar energy deployment appears to be yielding many environ-
mental, social, and economic benefits to the global community through reduced carbon
emissions, reduced pollution, reduced accumulation of solid waste, improved employ-
ment opportunities, improved local incomes and livelihoods, improved freedom of choice
in electricity alternatives, reduced energy costs, improved energy access for rural commu-
nities, reduced dependence on foreign energy resources, and improved cooperation be-
tween countries [2-9,71]. Thus, many countries are coalescing into regions and regional
trading blocs to sustainably explore these under-exploited renewable energy resources. For
example, in Africa, solar power resources are harnessed under the auspices of trading blocs
such as SADC in southern Africa, ECOWAS in West Africa, and EAC in the East African
region [34]. In Asia, there are plans underway for the implementation of India’s Green En-
ergy Corridor program, which includes solar power development and seeks to connect and
integrate India with the economies of five countries (Bangladesh, Bhutan, Nepal, Myanmar,
and Sri Lanka) [20]. In the European continent, the European Union (EU) seeks to enforce
a regulation that stipulates that at least 20% of final energy consumption should be based
on renewable energy among member states [2,4,12,71]. These examples demonstrate a fu-
ture of solar power electrification as a strategy for sustainable regional integration, coop-
eration, and development.

Equally, there are several challenges in achieving regional development through so-
lar power [20]. However, the greatest challenge for countries and regions seeking to jointly
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explore resources, such as solar power, was found to be the exploration of the many di-
verse regional development processes to maximize available resources, without compro-
mising sustainable regional development. However, the authors consider that the Energy
Charter Treaty framework and the 17 sustainable development goals could provide a flex-
ible window of opportunity within which countries and regions can conduct such an ex-
ploration in the quest for regional development. SDG 17 on the need to increase energy
access could provide a policy platform for partnerships that seek to enhance the use of
solar power resources across regions.

The six East African countries under the umbrella of the East Africa Community
(EAC) exemplify the above findings and demonstrate the potential for universal energy
access through electrification with solar energy sources for greater integration and sus-
tainable regional development. Some significant similarities and differences favor electri-
fication by solar power resources for regional integration and development. However,
solar power uptake appears to vary greatly despite the many biophysical, socioeconomic,
political, and cultural similarities highlighted in Table 3. Notably, the six EAC member
states are located in favorable geographical locations along the equator. The almost year-
round solar insolation is greater than in other regions such as Europe, where solar insola-
tion varies greatly or may be absent in some seasons [34]. As specified in Table 3, the
region has one of the biggest combined refugee populations in various UN or other aided
camps, which could be engaged in the solar power value chain to contribute to economic
growth and cooperation in the region. Such engagements with refugee populations could
stimulate the morale of the displaced persons and help in a positive environmental cause,
leading to nation-building. The reviewed literature shows that the solar power value
chain is operated by many actors, thereby creating employment opportunities that con-
tribute to improved quality of life and a peaceful coexistence amongst communities.

Nevertheless, there have been some significant investments in solar power projects
by private local and international companies across the region, following individual coun-
try-specific energy policy improvements and general goodwill on the part of EAC gov-
ernments. The data in Table 2 suggest strongly that solar investments are bound to im-
prove economic development in the region, as have such groups as MaRS [36] and EAC
[34]. The results also show that all EAC member states have policies and plans that favor
the development and exploitation of on- and off-grid solar energy resources, with a grow-
ing tendency to install off-grid solar systems in rural areas (Table 3).

Moreover, there are efforts to establish various politico-administrative structures to
promote the use of renewable energy resources for cross-border electrification, exempli-
fied by the development of the EAC Regional Power Master Plan 2013-2038. Moreover,
the East African Secretariat on Energy and the accompanying institutions appear to guide
establishing regional power pools to increase cross-border electrification in line with the
East African strategy of scaling access to modern energy services (2006). However, the
authors believe that the boldest and most deliberate attempt at promoting regional devel-
opment through renewable energy sources, including solar power, is the establishment of
the East African Centre for Renewable Energy and Energy Efficiency, whose objective is
to improve energy access and security and promote the mitigation of the negative impacts
of climate change among EAC member states. The activities of the East African Centre for
Renewable Energy and Energy Efficiency are likely to be sustained through solar power
development in the future, because they appear to be in line with the renewable energy
objectives of many environmental multilateral agreements that are central to the activities
of many international foreign investment bodies, such as the Multilateral Investment
Guarantee Agency (MIGA) and World Trade Organization (WTO). Furthermore, publica-
tion of the Solar Power Taxation handbook will serve to enhance interstate trade in solar
products. This harmony in activities, objectives, and actions is meant to promote regional
competitiveness, thus providing solar power investors with confidence in the region.
Hence the approximately US$ 4 billion in renewable energy that the region has attracted,
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with US$ 139.8 million being raised by companies expanding off-grid activities in 2015,
with solar power dominating, as shown in Table 2.

However, some EAC member states appear to be progressing faster with in-country
solar power investment development than others. Kenya and Rwanda appear to be the
front runners, while South Sudan and Burundi had the lowest levels of solar power in-
vestment as of 2015 [36]. Kenya's increased proliferation of solar power may be attributed
to the following: the vast solar energy potential, especially in the drier northeastern parts
of the country having high insolation; liberalization of the energy sector and existence of
robust solar power development policies, such as the Draft Energy (Solar Photovoltaic
Systems) Regulation of 2020, which seeks to protect consumers from unscrupulous busi-
ness firms; the provision of incentives in the national energy policy, such as friendly FIT
opportunities for investors in renewable energy resources; the need to reduce the use of
biomass energy resources; somewhat aggressive government investment and leadership
in solar power development (such as the investment in Garissa County); somewhat ag-
gressive marketing campaigns by consumer organizations such as the Kenya Renewable
Energy Association (KEREA), promotion by local and international private companies
such as M-Kopa Solar, and renewed commitment to NDC; and growing dissatisfaction
with grid reliability due to management inefficiencies at Kenya Power. These precondi-
tions are similar to the findings of Ayoub and Yuji [15], who argued that similar factors
could explain the success of many solar power development policies. Despite the good
progress toward solar power development, Kenya still has higher energy prices for indus-
trial and household consumers than fellow EAC member states. Whereas the authors can-
not accurately point to the exact cause of the high energy prices, the authors speculate that
this may be attributed to management inefficiencies at the state-owned power distributor
(Kenya Power) and the lukewarm adoption of alternative energy sources such as solar
power. In addition, despite the scarcity of comprehensive studies on cost-benefit analyses
for FIT policies, Kenya’s high energy costs could also be attributed to the challenges of
implementing FIT policies. In other jurisdictions, FIT policies have been found to distort
system costs or increase electricity costs [16,17].

Nonetheless, there is progress toward regional development, given the country’s ac-
tive involvement in the EAC Secretariat and the robust National Energy Policy of 2018,
which seeks regional cooperation through options such as direct sale and net metering for
solar power (see Table 3). Similarly, Uganda has a somewhat robust regional cooperation
strategy for solar power exploitation in view of the provisions of the Draft Energy Policy,
2019. The country seeks to develop a framework for exporting surplus solar power
through direct sales and net metering approaches, as indicated in Table 4. Moreover, the
FIT policy, government involvement, and the Uganda Solar Energy Association’s activi-
ties and investments by development partners have been key in promoting solar power
development.

Approaches similar to those of Kenya and Uganda are being pursued by Rwanda,
which is seemingly making bolder efforts toward solar power development and prolifer-
ation using the FIT policy arrangement, as is shown in Table 4. The country appears to
have a more robust plan, which is likely to hasten the promotion of regional integration
and development with solar power in the EAC region through plans to export solar power
to villages in Uganda along the border, as outlined in ESSPR 2013-2018. This cross-border
solar power distribution plan represents a major opportunity to establish cross-border so-
lar power grids and increase regional solar power investments [20]. Moreover, this re-
gional integration opportunity appears to be in line with SDG 17, the aspirations of EAC
cooperation on energy issues, the desires of many private local and international solar
power development partners, and the mandate of the existing East African Centre for Re-
newable Energy and Energy Efficiency on joint exploitation of renewable energy sources,
including solar power, for balanced regional development. Furthermore, Rwanda exempli-
fies the opportunities for promoting regional integration and development beyond the EAC
region, through the activities of the Africa Solar Industry Association (ASIA). Similar solar-
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power-specific associations could be established in Kenya to promote the interests of solar
power consumers.

In Tanzania, solar power proliferation appears to have been promoted to a moderate
degree largely through energy sector liberalization, a seemingly robust FIT policy, and
activities of NGOs and the Tanzania Solar Energy Association. In Burundi, the liberaliza-
tion of the energy sector appears to have afforded opportunities for regional development
through solar power. However, large-scale proliferation appears to be low due to the ab-
sence of a FIT policy. The FIT policy has been identified as the most important precondi-
tion for promoting solar power in many regions across the world [13,14,16]. Similar con-
ditions may also explain the case of electrification by solar power in South Sudan. How-
ever, the authors note that as this country only attained independence in 2011, it is perhaps
in the process of establishing institutions to facilitate the formulation of appropriate re-
newable energy policies, thus exemplifying the impact that political instability and war
could have on developing regional infrastructure, including solar power development.
Therefore, it would be unfair to compare South Sudan with the rest of the EAC states, who
attained independence in the 1960s. However, South Sudan appears to be making pro-
gress toward opening up its solar power resources.

Overall, the solar power contribution to regional development is still small. Moreo-
ver, all EAC member states appear to face common challenges in solar power electrifica-
tion, especially a persistent lack of adequate financing; lack of a common binding energy
protocol or strategy for renewable energy, including solar power, similar to the absolute
obligations set by other regional bodies such as the European Union; and limited aware-
ness of solar technologies, limited technical expertise in solar technologies, and inconsist-
encies in the Least Cost Development Plans, which appear to exclude solar power and
confine it to use in rural areas alone, as is summarized in Table 4. However, generally, the
future of regional integration and cooperation for development through electrification
projects by solar power looks promising, given the many similarities in renewable energy
policy objectives (see Table 4).

Table 4. Summary of solar energy issues in EAC states.
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solar energy to work for the use . .

Non-existent Non-existent

operation on solar energy from

ener national and iso- of renewable en- self-soneratin lar power
8y lated grids ~ ergy resources sour(is througi through FIT pol-
th h direct i
FOugt Clrec direct sales and 1y
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tering net metering
FIT Guidelines for
the solar energy Yes Yes Yes Yes No No
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National level le-
gal and regulatory Yes Yes Yes Yes No No
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Instituti l ar-
netittonat ar Yes Yes Yes Yes No No
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Integrated energy

. Yes Yes Yes Yes No No
planning
Public Part1c1pa- Yes Yes yes Yes No No
tion
In-country solar
energy data man- Yes Yes Yes Yes No No
agement
Multilateral link-
ages for solar Yes Yes Yes Yes Yes Yes

power develop-
ment

Least Cost De- Least Cost De- Least Cost De- Least Cost De-

velopment Plan velopment Plan velopment Plan velopment Plan
excludes solar  excludes solar  excludes solar  excludes solar

and limits its us- and limits its us- and limits its us- and limits its us-
age to off-grid  age to off-grid age to off-grid  age to off-grid

use in rural ar- use in rural ar- usein rural ar- use in rural ar-

Main Challenges eas eas eas eas
facing solar power Limited aware- Limited aware- Limited aware- Limited aware- Limited aware-Limited aware-

development ness ness ness ness ness ness
Limited tech-  Limited tech-  Limited tech-  Limited tech- Limited tech- Limited tech-
nical expertise nical expertise nical expertise  nical expertise nical expertise nical expertise

Lack of ade-  Lack of ade-

quate financ- quate financ-

Lack of adequateLack of adequateLack of adequateLack of adequate

financing of so- financing of so- financing of so- financing of so- . .. .
ing of solar in- ing of solar in-

vestments vestments

lar investments lar investments lar investments lar investments

Source: Author’s compilation.

5. Conclusions

Electrification by solar power has positive socioeconomic and environmental im-
pacts, and it is increasingly pursued globally to achieve balanced regional development.
Consequently, many countries are reviewing their energy policies to jointly incorporate
regulatory and voluntary incentive mechanisms to harness the exploitation and develop-
ment of solar power resources. Feed-in-tariff policy incentives have been the most im-
portant and promising policy approach for promoting regional solar power development
projects. Other preconditions necessary for regional solar power development include
goodwill from the government, capital financing opportunities for investors, the presence
of local and international private solar companies, and a common binding protocol for
regional development. The six East African countries exemplify these preconditions,
showing that the region is poised to enjoy solar power proliferation benefits as it transi-
tions toward an integrated greener economy, following the development of policies and
establishment of institutions that favor the development of solar power resources. The
development of a power master plan for the period 2013 to 2038 and the establishment of
the EAC Secretariat on Energy and the East African Centre for Renewable Energy and
Energy Efficiency are some of the overt indicators promoting regional development
through solar power.

In addition, four (Kenya, Uganda, Tanzania, and Rwanda) of the six EAC countries
have adopted FIT policies to enhance regional solar power development. Interestingly,
this study also identified the formation and operation of in-country renewable energy as-
sociations targeting solar power development to be a key factor driving solar power pro-
liferation in the region. Five countries (Kenya, Rwanda, Tanzania, Uganda, and Burundi)
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have solar power associations or associations related to promoting renewable energy re-
sources. However, some EAC member states appear to be progressing faster toward re-
gional integration through solar electrification than others. Rwanda is more robust in its
quest to promote regional development through solar electrification, targeting villages in
Uganda on its border. It presents many opportunities for piloting the development of re-
gional solar power grids under the EAC framework. However, other countries like Kenya
have been accused of being lukewarm toward solar power development. Nonetheless, we
observe that the country appears to be more committed to in-country solar power invest-
ments, as demonstrated by government goodwill and policy orientation. In general, the
contribution of solar power to regional development is still small. Still, the establishment
of the East African Centre for Renewable Energy and Energy Efficiency (EAC REEE) will
determine the future efforts aimed at promoting electrification by solar power in the re-
gion. Unfortunately, all states appear to be experiencing similar socioeconomic, policies
and technological challenges to regional electrification by solar power. Thus, this paper
recommends the following measures:

e  Establish a common binding protocol for promoting cooperation and joint imple-
mentation of regional solar power investments under the East African Centre for
Renewable Energy and Energy Efficiency;

o  Pilot the establishment of regional solar power grids under the East African Centre
for Renewable Energy and Energy Efficiency framework;

e  Conduct more studies on the correlation between selected economic growth indica-
tors and the proliferation of solar technologies;

e Improve public awareness of the socioeconomic benefits of regional solar power
investments; and

e  Promote the activities of solar power and renewable energy associations as forums
for hastening regional development.
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