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Background and motivation

Kenya is seen as one of the handful countries on the
African continent expected to achieve universal
electricity access by 2030. However, despite continued
progress in electricity access, for most Kenyans
injustices and inequalities persist in relation to sustained
access and use of clean energy services to meet needs
and to enable quality of life improvements and general
well-being. This report reviews the current energy
and climate protection processes in Kenya. The goal
is to understand and highlight the challenges
and opportunities for moving Kenya to the next
level, namely: ensuring that investments, cnergy
development, and implementation processes provide
opportunities and capabilities that enable all Kenyans
to improve their quality of life; enhance their general
well-being on along- term basis; and in so doing achieve
national and international goals such as those of Kenya
Vision 2030, the United Nations 2030 Agenda on
Sustainable Development (SDGs), and the Paris
Agreement. The analysis also provides contextual
background on the social performance studies
conducted in partnership with local research
organisations, local and regional governments, and
civil society organisations (CSO).

The paper is developed by researchers from the
Institute for Advanced Sustainable Studies (IASS) in
Potsdam, Germany and Strathmore Energy Research
Centre (SERC) in Nairobi, Kenya, in the context of the
COBENEFITS project'. The COBENEFITS project
aims to quantify the social and economic opportunities
of climate action through decarbonising the power
sector, as the basis for enhanced NDCs with the
ambition to deliver on the Paris Agreement and the
2030 Agenda on Sustainable Development (SDGs).
Moreover, the COBENEFITS projects helps facilitate
knowledge co-creation, international mutual learning,
and capacity building among policymakers, expert
organisations, and multipliers through country-specific
co-benefits assessments, stakeholder dialogues, and an
international training programme. The COBENEFITS
project is led by IASS, Potsdam under Germany’s
International Climate Initiative (IKI) in a consortium
with the Renewables Academy (RENAC), the
Independent Institute for Environmental Issues
(UFU), and International Energy Transition GmbH
(IET). The paper also connects to ongoing research by
the IASS, Potsdam on the social sustainability and
social performance of the energy transition in Germany
and the Global South.

Twww.cobenefits.info
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Status and trends of energy development
and climate action in Kenya: key lessons

Kenya had one of the fastest growing
economies in Sub-Saharan Africa prior to
the COVID-19 pandemic.

Kenya experienced one of the fastest
increases in electrification rate within Sub-
Saharan Africa since 2013. As a result, it is
seen as one of the handful countries on
the African continent expected to achieve
universal electricity access by 2030.
However, inequalities in access to and
sustained use of clean energy services
remain a challenge for most Kenyans.

Access to clean, safe, reliable, and
affordable cooking energy services has
remained a persistent challenge for the
country, such that biomass remains one of
the most dominant sources of energy in
Kenyan households.

Surplus energy capacity is forecast to
become a very significant issue from 2020
onwards, as capacity expansion outpaces
projected demand growth, mainly due to
affordability. However, surplus capacity is
an opportunity for Kenyans to diversify
their uses of energy for productive uses,
especially in the agricultural sector, small
and medium-sized enterprises (SMEs), and
family-owned business sectors.

The low demand and use of energy at the
domestic level and for productive uses
demonstrates that, while Kenya is making
progress in access to electricity, available
energy is not being directed to enable
quality of life and general well-being
improvements, beyond access to lighting
services.

Moreover, the COVID-19 pandemic has
shed light on the needs and gaps in
Kenya’s energy development, especially
the availability and access to affordable,
secure, and reliable energy services for
the healthcare and household sectors.

B Kenya has the potential to be one of
Africa’s success stories, especially given
its dynamic young population, growing
private sector, innovative digital technolo-
gies, and its pioneering financial infra-
structure, as well as an enabling policy
environment.

B Kenya needs to address matters of
corruption and good governance,
especially in respect to energy develop-
ment and procurement processes, in order
to reap the enormous benefits for both
people and planet presented by its vast RE
resources.

B Last, but not least, while Kenya is hailed
for providing an environment that enables
energy development, it is lagging behind
in developing inclusive human capacity,
including providing all citizens with an
appropriate enabling environment to
access and use available energy services
to improve their quality of life and general
well-being. Such enabling conditions
would entail incorporating the social
performance of energy development and
access processes, such as social ownership
and acceptance, affordability and
willingness to pay, reliability and secure
services, and just and inclusive energy
development processes in the design,
development, and implementation of
energy systems.

The paperis organised as follows: the first chapter looks at
Kenya’s progress in sustainable development and climate
action, including the effects of the ongoing COVID-19
pandemic. Chapter two focuses on matters of sustainable
development and climate mitigation in the context of
energy development and uses in Kenya, while chapter
three addresses the prospects of renewable energy
development for the people and climate. Lastly, chapter
four concludes with an outlook for maximising the social
performance of renewable energy for all Kenyans.
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1. Progress in sustainable development
and climate action in Kenya

Despite its long struggles with poverty and inequality,
Kenya continues to enjoy significant progress in its
social, economic, governance, and political structures.
One of the most notable developments in Kenya during
the last ten years was the adoption of the new
constitution in 2010, which ushered in a new system of
governance  characterised  by:  devolved  county
governments, a bicameral legislature, and a tenured
judiciary and electoral body. Prior to the COVID-19
pandemic, Kenya had one of the fastest-growing
economies in Sub-Saharan Africa, which grew an
estimated 5.4-5.7% in 2019 (Government of Kenya
2020). This growth is propelled by its young, vibrant,
and innovative population and an active and growing
private sector, which accounts for almost 70% of total
employment (Kenya National Bureau of Statistics
2019). This has resulted in a significant reduction in the
numbers of people living in poverty. Notably, senior
citizens have seen improvements in their quality of life
as a result of the government-initiated scheme for
affordable health insurance and the ‘Older Persons
Casher Transfer’ (National Social Protection Secretariat
nd.)’ the social support system for senior citizens,
which covered 783,089 and 753,314 persons in the years
201718 and 2018/19, respectively (Government of
Kenya 2020). Moreover, the share of the population
living below the poverty line decreased from 44% to
37% between 2005 and 2015 (World Bank 2020).
However, Kenya, like many African countries, must
overcome challenges of poor governance and weak
institutions (‘Transparency International 2020) and
growing social and economic inequalities.

Moreover, despite abundant renewable energy (RE)
resources and continued progress in electricity access,
most Kenyans still face access inequalities and
challenges in the sustained use of clean energy services

to meet needs and to enable improvement of quality of
life and general well-being. Universal access to
affordable, reliable, sustainable, and modern energy for
all is one of the prerequisites for social and economic
development and the well-being of humanity and the
planet. This realisation is also underscored in the
country’s development blueprint, the Vision 2030,
where the social and economic development and well-
being of Kenyans is said to depend on a resilient and
sustainable  planet. According to the Kenyan
government, “[1Jealising the Vision 2030 objectives is
feasible only if all sectors of the economy—from
manufacturing, services, mining, agriculture and agro-
based industry for food security to households—have
quality energy services provided in a sustainable, cost
effective, and affordable manner” (Ministry of Energy
2018b: 12). Furthermore, in its Intended Nationally
Determined Contribution (INDC) report of 2015, the
Kenyan government emphasises its commitments to
adopt low-carbon energy development pathways to
mitigate climate change and its social and economic
effects on Kenyans (Ministry of Environment 2015).

Against this background, this paper secks to review the
current energy and climate protection processes in
Kenya, with the goal of understanding and highlighting
the challenges and opportunities available to move
Kenya to the next level—ensuring that energy-related
investments, development, and implementation
processes seize the opportunities presented by its vast
RE resources in order to protect the environment and
guarantee quality-of-life improvements and the general
well-being of all Kenyans by 2030. The analysis is based
onavailable literature from academia, local, and national
governments, regional and (inter-)national policies as
well as other national and international institutional
reports.

2The Older Persons Cash Transfer (OPCT) is a national safety net programme, funded by the Kenyan government,
that provides cash payments to support Kenyans aged 65 and older.
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1.1 Kenya and the COVID-19 pandemic

In response to the COVID-19 pandemic Kenya faced a
rigid lockdown from March 2020, with major
implications for social and economic progress. Despite
the government’s efforts to shicld Kenyans from the
negative impacts of the pandemic, such as the KES 40
billion allocated for health and social protection, and
tax exemptions (Akrofi & Antwi 2020), Kenya, like
many countries around the world, is experiencing
economic contraction and social pressure as a result of
the pandemic. Among the major fundamental
economic and social sectors affected by the pandemic
are education and the tourism sector. There were also
observable impacts on the energy sector, especially
with regard to energy demand and prices (IRENA
2020; UN 2020). More specifically, the lockdown
measures resulted in a drop in peak power, compared to
two months prior to the COVID-19 outbreak (January
and February 2020), of approximately 6.5% (ie., 117
MW) and approximately 11% drop in energy demand
(3,009 MWh). This was attributed to slow growth in
clectricity sales for the commercial sector as a result of
reduced economic activity (Hassan 2020; Invhestia
2020) and inability to pay due to loss of income at the
houschold level. With RE accounting for more than
90% of the national grid energy mix (The Kenya Power
and Lighting Company 2021), the ongoing COVID-19
outbreak is expected to continue having direct or
indirect impacts on renewable energy development in
Kenya. A survey of businesses and project developers
supported by GET.invest’s Finance Catalyst service
identified current and expected challenges, which
include a decrease in revenue, shortage of working
capital, and supply chain suspension (GET.invest
2020). The pandemic also shed light on the needs and
gaps in energy development in Kenya, especially the
availability and access to affordable, secure, and reliable
energy for the healthcare sector. For example,
RES4Africa, through its Renew-ABLE against COVID
initiative, identified 12 centres in Kenya whose ordinary
activities were hindered by multiple energy disruptions

2.000
1.500

1.000

500

New cases

due to the absence or unreliability of national grids
(RES4Africa Foundation 2020). While COVID-19
cases have remained relatively low in Kenya compared
to other parts of the world, the lack of affordable,
reliable quality energy services poses a threat to
healthcare services and the well-being of Kenyans.
More immediately, the lack of affordable and reliable
quality energy services could pose a threat to the
management of the COVID-19 pandemic, especially
the rollout of vaccination programmes in rural and
remote areas of the country.

However, despite such disruptions, the renewable
energy sector was thought to be more resilient than the
fossil fuel sector. An ongoing study by GOGLA, on
consumer insights with regard to off-grid energy
products during COVID-19, shows that the utilisation
of such products increased slightly as a result of the
pandemic (GOGLA 2020). These preliminary results
underscore the increasing importance of renewable
energy sources in Kenya. Moreover, while the important
role of renewable energy in reaching national and
international development and climate mitigation goals
is well known, the pandemic has highlighted its
increasing role in addressing the needs of those who
lack energy access. This is especially important in light
of the energy needs of rural and marginalised
populations and those disproportionately affected by
the COVID-19 pandemic (Africa Clean Energy
Technical Assistance Facility 2020). In recognition of
the important role played by RE in addressing these
gaps, the Kenyan government approved a request by
SE4AIl and its partners to consider decentralised
renewable energy (DRE) as an essential service (Brent
2020). Other efforts, such as the African Enterprise
Challenge Fund (AECF), launched the REACT Kenya
Relief Fund, a USD 2 million fund intended to provide
emergency grants to distributed energy service
companies facing liquidity challenges due to COVID-19
(AECF 2020); these efforts are also a step towards
addressing the disruption caused by the COVID-19
pandemic.

— 7-day average

Figure 1:
Reported COVID-19 Cases
Kenya as of April 2021

Source: Johns Hopkins
University 2021



Status and trends of energy development and climate action in Kenya ])
J—f

S

1.2 Kenya’s sustainable development goals

Kenya’s overall development agenda is anchored in its
Vision 2030 agenda, which came into force in 2007
(Ministry of Planning and Devolution 2007). The main
goal of Vision 2030 is to ensure that Kenya is a middle-
income country that enables a high quality of life and a
clean and secure environment for all its citizens by
2030. Moreover, Kenya is determined to meet its UN
Sustainable Development Goals. Kenya completed its
2020 Voluntary National Reviews (VNRs)? in June
(Government of Kenya 2020). The first VNRs were
conducted in 2017 (Government of Kenya 2017). While
the Kenyan government acknowledges progress,
especially in the areas of poverty reduction (SDG 1),
health (SDG 3), education (SDG 4), provision of clean
water (SDG 6), and ensuring sustainable cities (SDG
11), much work still remains to be done to meet all the
targets by the year 2030. To ensure that these goals are
met, the government has designated the Ministry of
Devolution and Planning as the main institution
responsible for the coordination, implementation, and
monitoring of Kenya’s development agenda, including
the Sustainable Development Goals’. The SDGs and
the Agenda 2030 development pillars are closely
intertwined, with numerous intersections; however, for
the purposes of this paper, which aims to highlight the
energy development and climate protection processes
and their effects on the improvement of quality of life
and general well-being for all Kenyans, we focus
exclusively on SDG 7 (ie, ensure access to affordable,
reliable, sustainable and modern energy for all) and
SDG13 (ie, immediate action to combat climate change
and its impacts).

GDP ($2018 billion, PPP) 76 177
Population (million) 31 51
with electricity access 8% 75%
with access to clean cooking 3% 15%
CO, emissions (Mt CO,) 8 16

!

1.3 Implementation of the Paris Agreement

In its Intended Nationally Determined Contribution
(INDCs) report of 2015, the Kenyan government makes
clear its commitments to adopt a low-carbon energy
development pathway to mitigate climate change and
its social and economic effects on Kenyans (Ministry of
Environment 2015). However, Kenya continues to
struggle with impacts induced by climate change. The
government acknowledged in its 2020 VCRs report
that climate change had a direct effect on many of its
social and economic sectors, including the agricultural
and tourism sectors, which together are the main
sources of revenue and livelihoods for most Kenyans
(Government of Kenya 2020). This reality was evident
in events such as droughts, locust invasions, and
flooding in parts of Kenya, including in the years 2019
and 2020 (FOA 2020). These climate-change-induced
impacts are especially acute in Kenya’s vast arid and
semi-arid areas, where livelihoods and well-being
depend on stable climatic conditions and weather
patterns. Moreover, while Kenya is responsible for low
greenhouse gas (GHG) emissions compared to most
developed countries, its CO, emissions doubled
between 2000 and 2018, from 8 to 16 (Mt CO,) as
shown in Table 1.

Stated Policies Africa Case CAAGR 2018-40

20002018 2030 2040 2030 2040 Steps  _AC _

358 627 453 1.176 5.9% 9.0%
66 79 66 79 2.0% 2.0%
100% 100% 100% 100% 1.3% 1.3%
46% 70% 100% 100% 7.2% 9.0%
27 40 33 60 4.3% 6.2%

3For more information about the VNRs see: https://sustainabledevelopment.un.org/hlpf/2019#vnrs

4 A list of the sustainable development goals is available at: https://sustainabledevelopment.un.org/topics/

sustainabledevelopmentgoals

Table 1:

Development of CO,
Emissions in Kenya

Source: |[EA 2019
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To address these ongoing climate-related risks, and in
line with Kenya’s determination to mitigate climate
change and its negative effects on the lives and
livelihoods of Kenyans, the government has developed
several climate change action plans and strategics,
including the 2010 National Climate Change Response
Strategy (NCCRS), the 2015-2030 Kenya National
Adaptation Plan, the 2016 Climate Change Act and the
2018-2022 National Climate Change Action Plan
(NCCAP), which provide for low-carbon, climate-
resilient development. Moreover, Kenya has developed
and implemented other programmes to mitigate
climate change, such as the Scaling Up Renewable
Energy Program (SREP), which began in 2011. The
SREP Kenya's initiative  to

supports achieve

transformational change towards lowering greenhouse
gas emissions (Republic of Kenya 2011). Additionally,
several strategies are proposed in the 2020 VCR report,
which include: mainstreaming climate change into a

planning framework and the development of policies
and regulations, the integration of climate finance in the
Kenya School of Government (KSG) at the national
and county levels, and the establishment of climate
change units to support coordination of climate change
adaptation and mitigation interventions (Government
of Kenya 2020:68). The Kenya Ministry of Environment
and Natural Resources coordinates all national and
international climate change efforts through its
National Climate Change Secretariat (NCCS). The
NCCS also acts as the National Focal Point for the
UNFCCC. In addition, disaster risk-management
planning has been mainstreamed to all county
governments  through the County Integrated
Development Plans (CIDP) (Government of Kenya
2020). Inview of facilitating the achievement of Kenya’s
development and climate protection goals, the next
chapters examine Kenya’s development
processes, outcomes, gaps, and opportunities.

energy

Access to clean and
affordable cooking
energy services
remains a challenge
for Kenya, where
biomass is one of the
most dominant
sources of energy for
cooking.

© Grace Mbungu
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2. Status & trends of Kenya’s power sector
and energy policy development

Kenya has an abundance of stable renewable energy
sources, including solar, wind, and geothermal (IASS
2016). The installed electricity capacity in Kenya by end
of December 2019 was estimated at 2819 MW while
total effective capacity was 2736 MW (EPRA 2020)

The share of renewables in the national grid in was
estimated to be at 90% in 2019 (The Kenya Power and
Lighting Company 2021). The installed renewable
power capacity in Kenya is summarised in Table 2.

Hydropower
Thermal generators
Geothermal
Wind
Solar PV
Thermal (gas turbine)
Off-grid and temporary thermal
Biomass
Total

Kenya’s speed and scope of RE development is partly
attributed to its enabling environment, especially its
energy policies and regulatory frameworks (IEA 2019).
The government has made concerted efforts in the
development of appropriate policy, legal, regulatory,
and institutional frameworks to provide an enabling
environment for the development and utilisation of
these resources to meet the country’s energy needs.
Some of the major energy policies and frameworks are
summarised in the Annex. With these policies, Kenya
recognises that climate and environmental protection
can be a strategic path towards economic and social
prosperity and a sustainable future for all Kenyans, as
envisioned in Kenya’s Vision 2030. However, as the
government acknowledged in its 2020 VCR report,
challenges remain, especially for populations in Kenya’s
vast arid and semi-arid areas, where livelihoods and
well-being depend on stable climatic conditions and
weather patterns.

820
716
877
336
54
60
57
30
2,950

2.1 The state of access to energy services

In line with Sustainable Development Goal 7 (SDG 7),
Kenya aims to achieve universal access to electricity
and modern cooking solutions by 2030. SDG 7 includes
several targets: Target 7.1 focuses on universal access to
affordable, reliable, sustainable, and modern energy
services. This is further specified in target 7.1.1, which
concentrates on access to electricity; and target 7.1.2, on
clean cooking solutions. Kenya experienced one of the
fastest increases in clectrification within Sub-Saharan
Africa since 2013, increasing from 20% in 2013 to almost
75% in 2019 (IEA 2020). This demonstrates that Kenya
is well on its way to achieving universal access to
electricity much earlier than expected (Dubey et al.
2019). According to the IEA (International Energy
Agency), grid and solar constitute the majority of
connections, with more than 504% of households
connected to the national grid and more than 19.3%
connected to solar systems and/or off-grid solutions in
2019 (Ministry of Energy 2020; Dubey et al. 2019).

Table 2:
Electricity generation
capacity in Kenya 2019

Source: Ministry of
Energy 2019
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Access to electricity

Kenya’s success in increasing access to electricity is
driven by its development of renewable energy, and by
innovative and strategic policies and integrated
implementation strategies that incorporate both grid
and off-grid solutions (IEA 2020). Off-grid solutions,
especially the pay-as-you-go solar home systems,
enabled by the mobile money revolution in Kenya, have
been a key boost to electrification in rural and remote
communities. Moreover, despite a slight decrease in
2019 from the 2018 baseline, Kenya also made progress
with its 7.2.1 targets: The share of renewable energy in
total energy consumption. According to the 2020
VNRSs, the share of renewable energy in the total energy
consumption declined from 26.1 in 2018 to 25.5 watts
per capita in 2019 (Government of Kenya 2020).
However, this decrease is expected to be offset by the
now on-line Lake Turkana Wind Power Project, the
commissioning of the 100 MW Kipeto wind power, and
the geothermal development efforts currently
underway. Access to clean, safe, reliable, and affordable
cooking energy services, however, remains a persistent
challenge for the country, with only 10% of the
population thought to have access to clean cooking-
€nergy services.

2.2 Renewable energy resources and trends

‘While hydropower remains Kenya’s main source of RE,
other renewables are gaining prominence. For example,
geothermal was identified by the government as the
least cost-effective power generation option to meet
the energy growing demand in Kenya’'s Least Cost
Power Development Plan (LCPDP), which came into
force in 2011 (Republic of Kenya 2018). The overall
geothermal potential is estimated to be at 10,000 MW,

10

Access to clean cooking

Share of Renewable Energy

with the Rift Valley alone accounting for a geothermal
potential of 2,000 MW (GET.invest 2020). Kenya is the
seventh-largest user of geothermal energy worldwide
(IEA 2020) and it is estimated that geothermal will
account for almost 50% of power generation in Kenya
by 2040 (IEA 2019). Moreover, Kenya has promising
potential for wind generation, especially in the
northwest part of the country, home to the largest wind
power project in Africa—the Lake Turkana Wind
Power Project (LTWP). The LTWP went on-line in
2018 and comprises 365 wind turbines capable of
producing an estimated 310 MW, with the potential for
2,000 GW of new capacity by 2030 (Africa
Sustainability Hub 2020). Kenya also enjoys on average
5 to 7 hours of sunshine daily, providing the country
with the potential for photovoltaic installations capable
of producing an estimated 23,046 TWh/year (GET.
invest n.d.). However, compared with this potential, the
percentage of solar energy currently harnessed for
commercial and domestic use is insignificant (Ministry
of Energy 2018a). The government has utilised policies
to spur the uptake and use of solar in the domestic,
institutional, and small commercial sectors (Solar
Water Heating Regulation 2012). Moreover, through its
Oft-grid Solar Access Project-KOSAP the government
aims to invest heavily in mini-grids for community
facilities, enterprises, and stand-alone solar systems,
clean cooking solutions for housecholds, and solar water
pumps for communities (Ministry of Energy 2020).
Overall, the objective is to distribute 250,000 solar
home systems by 2030 to power houscholds, schools,
health facilities, and agriculture (IEA 2019). Current
estimates show that solar PV will represent 40% of all
new capacity additions in Kenya over the time period
2019-2040 (IEA 2019).

Figure 2:

Access to electricity and
clean cooking and share
of renewables in Kenya
2018

Source: [EA 2020
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Moreover, captive PV generation is gaining momentum
in the commercial and industrial (C&I) sector,
especially as a backup to alleviate grid unreliability and
blackouts (Gregersen & Bhamidipati 2020). Last but
not least, Kenya’s energy mix is strongly dominated by

Kenya aims to
distribute 250,000
solar home systems
by 2030 to power
households, schools,
health facilities, and
agriculture.

© Strathmore
University training

traditional biomass, which accounts for 68% of the
country’s final energy consumption (see Figure 3), the
majority of which is used for domestic purposes such as
cooking (Mbungu 2020).

Figure 3:
Energy consumption by
source in Kenya in 2017

Source: Ministry of
Energy 2020

. Biofuels and waste . Electricity . Coal . Oil

n
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2.3 Fossil fuel resources and trends

While Kenya’s grid energy mix is dominated by
renewable energy, with fossil fuels only used to stabilise
the grid, discoveries of oil and coal have been hailed as
an opportunity to diversify energy supply and ensure
security of supply. In that respect, the Ministry of Energy
has made concerted efforts to develop an appropriate
legal, regulatory, and institutional framework for the
utilisation of these resources to meet growing energy
needs (Ministry of Energy 2018b: 8). A case in point is
the proposed Lamu coal power plant. The Kenyan
government awarded Amu Power Company (a joint
venture between Gulf Energy, a petroleum company,
and Centum), a contract to construct a 1050 MW coal
plant in Lamu. While the project is currently suspended
on the grounds of its environmental and social impacts,
the government position has remained that building a
coal power plant in Lamu will serve to stabilise the grid
in the region and drive economic growth. However, the
development of coal power in Lamu is likely to increase
the country’s greenhouse emissions and thereby detract
from its INDC commitments as well as risk
compromising the health and well-being of citizens
through air pollution (Kurdziel et al. 2020)

2.4 Current challenges in energy
development

Despite the noteworthy progress realised over the years
in developing the RE energy sector, affordable and
reliable access, as well as consumption at the household
level and for productive uses remains low in Kenya
(Mbaka et al. 2019). The low access and consumption
rates as a result of the poor affordability and reliability
of energy services pose several challenges for
sustainable development and climate change mitigation
goals, to which Kenya is committed. Firstly, while the
proportion of households using solar as the main
source of lighting increased significantly from 1.6% in
2009 t019.3 % in 2019 (KNBS 2020; Ministry of Energy
2020), primary clean energy consumption is low and
often limited to lighting. Lighting services, while
important, cannot guarantee the kinds of social and
economic improvements in livelihoods and quality of
life envisioned for all Kenyans in its Vision 2030 and in
other regional and global goals such as the Agenda 2063

and the SDGs. Moreover, access to clean, safe, reliable,
and affordable cooking energy services remains a
persistent challenge for the country, with only 10% of
the population thought to have access to clean cooking
energy services. This leaves almost 90% of the Kenyan
population without access to clean cooking energy
services. The unsustainable use of biomass poses social,
economic, health, and environmental risks and burdens
to all Kenyans and beyond (Mbungu 2020).

Lastly, surplus capacity is forecast to become a
significant issue in Kenya, as capacity expansion
outpaces projected demand growth (Kahlen et al. 2018).
For example, in December 2019, the country had
installed and effective capacities of 2,819 MW and 2,736
MW respectively, against a peak demand of 1,912 MW
(EPRA 2019; KNBS 2020). Surplus capacity still incurs
costs for the continued maintenance and partial
operation of the energy system, resulting in consumer
cost burdens in the form of higher energy tariffs
(Nicholas 2020). Therefore, if surplus capacity remains
the norm in Kenya, the proposed addition of 981.5 MW
by the Lamu coal plant in 2024 would aggravate the
projected supply-demand imbalance as the surplus
margin would surpass 1,500 MW, being 43% above the
sum of peak and required reserve, with 32% excess
energy (LCDPDP 2018). This issue of overcapacity is
not only a potential problem with fossil fuel
development. The lack of proper energy planning and
independent implementation of the procurement
framework could also result in surplus capacity in the
RE sector. For instance, the power purchase agreement
(PPA) for the privately-owned Lake Turkana Wind
Plant includes a take-or-pay clause that compels Kenya
Power to buy wind power at any given time, with failure
to do so obliging it to then pay compensation for
deemed energy. Full construction of the 310 MW
capacity wind farm was completed by mid-July 2017,
however, the company had been unable to generate and
evacuate power due to delays in the construction of a
428 km transmission line connecting the project to the
grid (Resource Global Network n.d). This led to EUR 46
million (USD 56 million®) being paid by the Government
of Kenya (GOK) to LT'WP for Transition Interconnector
Delay Deemed Generated Energy Payments in 2017 and
a corresponding 0.00845 curos (USD 0.010) per kWh
being added on to consumer power bills for the next six
years to cover the cost (LTWP 2018).

5|n this paper, a household is defined as a small group of persons who share the same accommodation, who pool
some or all of their income and wealth, and who consume certain types of goods and services collectively, mainly
housing and food. According to the National Energy Efficiency and Conservation Strategy (NEECS), Kenya’s
population in 2019 was 47.6 million, comprising 12,143,913 households, meaning that a household consists of an

average of 4 persons.

¢ Exchange rate on 09.06.2021.
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3. Prospects of renewable energy development
for people and economy in Kenya

Improved quality of life for all Kenyans is at the core of
Vision 2030, the country’s development blueprint. The
ultimate objective of mobilising RE is based on its
potential to protect the climate and the physical
environment, to trigger sustainable social and economic
development co-benefits (IASS 2017; Helgenberger et
al. 2019; Mbungu & Helgenberger 2021), as well as to
contribute to secure livelihoods and the general well-
being of humanity. These objectives are therefore in
line with the government’s main development
objectives underlined in Vision 2030. However, despite
Kenya’s economic and social progress, poverty and
inequalities persist and, as a result, many Kenyans have
been left behind. This section highlights the potential
benefits of accelerating RE development in Kenya,
especially in the interest of achieving national goals,
such as those outlined in the Vision 2030, regional goals
such as Agenda 2063, the African continent’s
development framework, and other internationally
agreed goals—mainly the United Nations Sustainable
Development Goals and the Paris Agreement.

3.1 Employment opportunities

According to the IRENA renewable energy and jobs
report, distributed renewable energy (DRE) solutions
have the potential to create a substantial number of
much-needed employment opportunities, including in
Kenya (IRENA 2020). Overall, the IEA’s sustainable
recovery plan notes that rooftop solar has the greatest
job creation potential among all clean energy
technologies (IEA 2020). Kenya’s abundant solar
energy resource capacity, along with proper planning
andimplementation processes, presents an opportunity
to create additional direct and indirect jobs, as well as
the provision of energy services for both domestic,
small-scale productive, and commercial uses, especially
in poor and marginalised communities. A recent
analysis of the role of renewable energy mini-grids in
Kenya’s electricity sector found that, for every 1 MW of
solar mini-grid capacity installed, more than 8oo full-
time-equivalent job-years would be created for Kenyan
workers (Barasa et al. 2019).

. Productive use jobs

. Direct, informal jobs

. Direct, formal jobs

Figure 4:
Estimated formal,

informal and productive

use employment
(in thousands),
2017-2018, Kenya

Source: IRENA 2020
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3.2 Sustained access and effective use of
affordable, reliable, sustainable
energy services

Despite progress in RE development, Kenya, like many
other African countries, faces an ongoing challenge to
meet the energy demands and needs of its growing
population. However, while work is underway to
clectrify marginalised and vulnerable communities in
Kenya, through the implementation of the Kenya Off-
grid Solar Access Project (KOSAP) (KPLC & REA
2017), the goal for Kenya should not only be to reach
everyone. In addition to universal access, intentional
effort needs to be incorporated within the planning and
implementation phases to guarantee affordability,
reliably, safety, and productive uses of energy services
for all, when desired. The issue of surplus capacity also
presents Kenya with an opportunity to address the
challenge of providing access to clean cooking solutions
in a sustainable way. Idle capacity can be used to power
cooking technologies and other domestic services
thorough innovations that speak to the diverse cooking
energy needs of Kenyans, taking into account
affordability, health, and safety concerns; and the social
and cultural values of the dynamic and growing
population; as well as the nature of changing living
environments, as the country becomes increasingly
urbanised (Mbungu 2020).

3.3 Gender inclusivity and equity

Access to both electricity and clean cooking energy
services plays a central role in easing the burdens and
risks associated with gender inequalities in Kenya
(Mbungu 2020). Moreover, there is overwhelming
evidence showing a positive relationship between
access and productive uses of energy and women’s
cconomic empowerment and general well-being
(Farioli & Dafrallah 2012; Foster 2011; IEA 2020; IRENA
2019; UNDP 2011). Therefore, RE provides an
opportunity to not only increase access to secure
energy services, but to boost gender equality through
employment opportunities for women and the use of
energy services presented by RE development and
implementation process (IRENA 2020). Kenya's RE
sector is a leading player in supporting women’s
employment, with 25% of all RE jobs thought to be
taken by women (IRENA 2019). However, this lags
behind the current estimate of 32% female employees
within the global renewable energy industry, and in
access to credit for women-owned businesses.
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Estimates show that 48% of business owners in Kenya
are women, but only 7% have access to a formal credit
(IRENA 2019: 71). Some of the most commonly cited
barriers to the participation of women in RE and other
secure income-generating activities relate to: “broader
sociocultural challenges involving gender stereotypes,
recruitment biases, discriminatory business cultures,
perceptions of gender roles and women’s
representation in STEM education” (IRENA 2020: 19).
This is an indication that, for the full potential of RE
energy to be realised, Kenya would also need to actively
invest in the development of women’s abilities and
opportunities (Mbungu 2020), to both access the kinds
of energy services they need to thrive and improve
quality of life, but also to participate in employment
opportunities created by the development of RE.

3.4 Climate and environmental
protection

Kenya is one of the continent’s success stories in
respect of RE development. In addition to its global
commitments to combat climate change, the
government has developed several national climate
change action plans and strategics, including the 2010
National Climate Change Response Strategy (NCCRS),
the 2015-2030 Kenya National Adaptation Plan, the
2016 Climate Change Act, and the 2018-2022 National
Climate Change Action Plan (NCCAP) to mitigate the
negative effects of climate change on the livelihoods
and well-being of Kenyans. However, gaps persist,
causing divesting effects such as floods and droughts
which threaten the well-being and livelihoods of
Kenyans, as most of the population depends on climate-
sensitive sectors and resources to meet their basic
needs. One area in which Kenya lags behind is the
sustainable use of biomass resources. Unsustainable
use of biomass resources for commercial and domestic
uses has been shown to have divesting effects on forest,
natural environments, and landscapes, resulting in
negative effects on the agriculture sector; access to
basic needs such as food, fresh water, clean air, and safe
living environments; and the general well-being of
Kenyans (Mbungu 2020). The demand and the gaps in
access to clean and environmentally friendly cooking
energy services present an opportunity for Kenya to
address climate change, by developing pathways to use
currently available surplus RE in developing an inclusive
energy system that addresses the energy needs of all its
sectors in a clean, environmentally friendly, and just
way.
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3.5 Local value creation and
community development

Most industrial activity is concentrated in major cities,
and therefore well connected to the national grid.
However, Kenyas livelihood activities are in the
agriculture sector and in informal small- and medium-
scale businesses. This is where DRE can contribute to
Kenya’s socio-economic development at limited cost
and investment. In 2017, the 1EA, through its Energy
Access Outlook, stated that systems such as mini-grids
and solar home systems were the most economical
means of providing electricity access to 70% of the rural
population in Sub-Saharan Africa that currently lacks
electricity access (IEA 2017). Value creation and
community development through RE is especially
important if Kenya aims to achieve its national, regional,
and international goals, especially given its dependence
on agriculture as the main source of income and
livelihoods. DRE can be especially useful in supporting
farming and food-processing activities to add value to
final products. Moreover, access to and use of energy
services can play an essential role in the education and
skills development sector, in developing and enhancing
local human capacity.

!

3.6 Health, air quality, and well-being

Universal health care services for all Kenyans is one of the
four medium-term 2018-2022 goals for Vision 2030 and
is therefore of high priority for the Kenyan government.
Vision 2030’s overall objective is to ensure that Kenya
becomes a newly industrialised middle-income country,
providing a high quality of life to all its citizens by 2030.
Secure, reliable, clean, and affordable energy services are
a prerequisite for good health and general well-being. As
the COVID-19 pandemic has highlighted, well-
functioning and equipped health facilities, with reliable
and secure energy supply, can save lives. Moreover, the
long-term containment of the virus, mainly through
universal vaccination, could also depend on access to
secure and reliable energy services. Even in normal times,
basic lifesaving health services such as medical equipment
sterilisation, child vaccinations, blood storage, supply of
oxygen, and basic lighting for medical care services and
procedures all depend on reliable and secure energy
services. The new constitution devolves health care
services to the county governments, which presents an
opportunity for more localised and context-specific
healthcare services on a small scale and in an efficient
manner, for example through the development of
functional and sufficiently equipped hospitals and health
care centres and mobile clinics in remote and isolated
communities with secure, reliable, and affordable RE
services. More urgent for Kenya is the need to minimise
and eventually eliminate the health risks and burdens
associated with the lack of clean cooking energy services,
especially for women and children.

Value creation

and community
development
through renewable
energy deployment
can help Kenya to
achieve its national,
regional, and inter-
national goals.

© Strathmore
University training
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4. Maximising the social performance of
renewable energy for all Kenyans

Kenya must overcome many challenges, such as social
and economic injustices, limited opportunities for its
growing population, and lack of access to secure,
reliable, and affordable energy services. Nevertheless,
through its current RE energy development, Kenya has
shown the world that it is willing and able to change the
lives of all Kenyans, as underscored by its Vision 2030
blueprint for development. Kenya has both the
potential and opportunity to develop an RE system that
benefits allits citizens and protects the planet onalong-
term basis. The political will and commitment
expressed and shown by the government through the
development of policy guidelines, creating an enabling
environment to attract private and public investments
and partnerships, as well as the active government
involvement in RE development especially (in wind
and geothermal), provides hope and an assurance that
Kenya is on a path to achieve its energy access goals (at
least in respect of eclectricity access and RE
development). With this commitment, and by ensuring
that no one is left behind, Kenya can also move with the
kind of speed and commitment needed to close the
90% gap in access to clean, reliable, sustainable cooking
energy services to guarantee secure livelihoods and
general well-being for all its citizens. Achieving
universal access to energy services through just and
sustainable RE development processes will not only
ensure that Kenya meets all its national, regional, and
international development goals but will secure a safe
and sustainable living environment for all Kenyans.

However, RE in and of itself does not guarantee the
kind of success sought by the Kenyan government. In
addition to energy systems development, Kenya needs
to provide an environment that enables access to and
use of energy services, in order to support
improvements in quality of life and well-being on a
long-term basis. This calls for the incorporation of the
social dimensions in the energy planning, development,
and implementation processes. Incorporating these
dimensions helps in understanding whether energy
systems and technologies are designed and im-
plemented to meet users’ needs in a just manner;
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whether governance structures are in place to manage
and govern the energy systems and market dynamics;
whether the use of energy services is contributing to
improving quality of life and well-being; and whether
there is societal support and ownership. Such a
comprehensive approach to energy development goes
beyond standard metrics of energy development
success based on the share of renewables in total energy
consumption, the number of technologies developed
and implemented, or the share of CO, emissions, and
instead also focuses on the long-term performance of
energy development and investments in well-being,
taking into account:

1. Individual- and community-level needs and
aspirations;

2. Social performance of energy investments,
and progress in supporting the livelihoods
and well-being of all Kenyans; and

3. The social sustainability of energy develop-
ment processes and projects, incorporating
issues of acceptance and ownership,
justice, access and energy use conditions,
environmental compatibility, and
governance.

Indeed, while Kenya is in a strong position compared to
most other countries in Sub-Saharan Africa, with
respect to electricity access and RE development,
Kenya should not rest on its prior achievements but
should aim bigger by secking to identify new and
emerging patterns of development where RE can be
used to support the well-being of individuals and
communities. The COVID-19 pandemic, and the
ongoing risks and burdens imposed on Kenyans by
climate-change, underscore the importance of aiming
for an effective, resilient, sustainable, and just energy
system where no one is left behind.
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Recovering from the economic shocks of the pandemic, and avoiding severe future shocks
triggered through the climate crisis, do not represent conflicting interests but rather a mutually
reinforcing coping strategy. The Paris Climate Agreement and the 2030 Agenda offer important,
internationally agreed frameworks for a green recovery: to ensure economic recovery in the
shorter term, and to build resilient economies and health systems in the long run.

IASS (2020). Reviving national economies and health systems following the COVID-19 pandemic

Kenya should therefore focus on taking its RE success  inclusive, just,and enhance the well-being of individuals
story to the next level, by ensuring that future energy  and local communities in a sustainable way.
developments and implementation processes are

S )

>
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Abbreviations
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cal Commercial and industrial sector
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DRE Decentralised renewable energy

GOK Government of Kenya
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IKI International Climate Initiative
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Annex

Table A. 1:
Main objectives of the policy or framework Enforcing institution(s) Kenya Energy Policies

Feed-In-Tariffs | 2010 | ® First revised version of the FiT policy guideline that Ministry of Energy 2010-2019

Policy on was introduced in 2008; (MoE 2010)
Generated Source: author’s
Electricity B Seeks more realistic tariffs, since power generation Fau

compilation based on
Kenyan policy, projects
and activities review

tariffs submitted by investors in the initial scheme
were significantly higher than the feed-in-tariffs;

B Revised tariffs for wind and biomass;

B Inclusion of new tariffs for geothermal, biogas, and
solar resources.

The tariffs for small-scale hydropower remained
unchanged.

Updated Least | 2011 | ® The LCPDP is Kenya’s power industry generation and | Ministry of Energy

Cost Power transmission system. It plans and forecasts future (MoE 2011)
Development demands and costs;
Plan (LCPDP)
2011-2031 B This LCPDP updates the version prepared in
2009/2010;

B Forecasts in the reference case range from 1,227 MW
in 2010 to 3,751 MW in 2018; 15,026 MW in 2030; and
16,905 MW in 2031;

B Candidate generation resources considered in the
system plan include geothermal, hydro, wind, coal,
oil-fired fuels, and nuclear;

B The optimum solution indicates that geothermal
should be increased from 198 MW to 5,530 MW in the
next planning period.

The transmission plan indicates the need to develop
approximately 10,345 km of new lines at an estimated
cost of USD 4.48 billion.

Solar 2012 | m Includes rules and standards for installation, and Ministry of Energy/
Regulations requires the Energy Regulatory Commission (now Energy and Petroleum
2012 EPRA) to maintain a register of all licensed solar Regulatory Authority

water-heating systems, technicians, and contractors; | (MoE/EPRA 2012)

B Requires all premises with hot water requirements
(>100 I/day) to install and use solar heating systems
for at least 60% of their annual hot water demand;

B Requires all existing premises to comply within a
period of five years from the date of the regulation’s
enforcement.

Feed in Tariff 2012 | ®m Second revision of the feed-in tariffs in Kenya; Ministry of Energy
Policy 2012 (MoE 2012)
B Introduced new feed-in tariff levels, guidelines for
connecting small-scale renewables to the grid,
guidelines for a standardised monitoring framework,
and a standardised power purchase agreement (PPA)
template for capacities up to 10 MW;

B Introduced improvements to the FiT calculation
model, to include a linear interpolation method;

B Accepts non-solicited renewable projects larger than
10 MW if they pass load-flow and system stability tests.
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Main objectives of the policy or framework Enforcing institution(s)

Energy (Local 2014
Content)

Regulations

2014

Value Added 2013
Tax Act 2013

National 2018
Energy Policy

Requires licensees/contractors/sub-contractors or any Energy and Petroleum
other entities carrying out operations in the energy Regulatory Authority
sector to: (EPRA 2014)

m Ensure that local content is a component of their
operational energy activities;

B Give Kenyan citizens first consideration for employ-
ment and training in any operation executed;

® Submit a Local Content Plan to the Commission,
demonstrating compliance with the Kenyan local
content requirements in the application for any li-
cense, permit, or interest, and before carrying out any
energy activity in Kenya.

® Includes tax exemption for supplies imported or Republic of Kenya
purchased for the construction of renewable energy, (Republic of Kenya
such as wind turbines, solar cells, modules, and solar = 2013)
water heaters;

B Hydraulic turbines and water wheels are free from
import duties but subject to 16 % VAT;

B PV semi-conductor devices—including PV cells and
LEDs, together with wind-powered generating sets
that have already been assembled —are subject to 5%
import duty and 16% VAT.

B Aligns energy policy and development activities with Ministry of Energy
the objectives of Vision 2030 and the provisions of (MoE 2018b)
the 2010 constitution;

B The overall objective is to ensure sustainable, ad-
equate, affordable, competitive, secure, and reliable
supply of energy at least cost;

B In summary, the policy seeks, among other things, to:

Use energy for economic empowerment
and urban and rural development;
Ensure that environmental, social, health
and safety considerations, as well as
issues of climate change, are considered
in energy and petroleum sector develop-
ments;

Promote diversification of energy supply;
Enhance electricity generation from
renewable resources;

Promote capacity building in the energy
sector.
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Main objectives of the policy or framework Enforcing institution(s)

The Kenya 2018 | ® The KNES provides a roadmap to reach universal, Ministry of Energy in
National adequate, quality, reliable, and affordable energy collaboration with the
Electrifica- access to enable economic growth; World Bank, African
tion Strategy Development Bank,
(KNES) H |ts principal objective is to achieve electricity access the EU, European

for all households and businesses by 2022; Investment Bank, and

Power Africa (MoE
m Key principles are the integration of planning pro- 2018a)

cesses, balancing out consumer intensification with
service beyond the grid, the development of a geo-
spatial platform to focus investments on equitable
expansion of access and scaling up off-grid services;

The electrification planning determines the potential
for:

269,000 connections to the grid through
grid expansion;

2.77 million connections to the grid through
grid intensification and densification;
35,000 connections through 121 new mini-
grids, which serve housing clusters that are
too distant from the network or too small to
be connected to the national grid;

1.96 million connections through stand-
alone solar home systems.

To achieve universal access to electricity by 2022,
USD 2.3 billion of public investment in grid and mini-
grid expansion and USD 458 million of private invest-
ment in solar home systems are required.

The Energy 2019 | = The Act was developed in 2019 to consolidate energy- | The Government of
Act 2019 related laws, including the distribution of responsi- Kenya (Government
bilities between the national and county governments | of Kenya 2019)
and other energy-sector entities;

B Mandates the Cabinet Secretary (CS), in consultation
with relevant stakeholders, to develop and publish a
national energy policy, which shall be reviewed every
five years;

Mandates each county government to develop and
submit a county energy plan to the CS in respect of
its energy requirements;

Mandates national energy service providers to
develop and submit plans for the provision of energy
services in accordance with its mandate to the CS;

Mandates the CS to consolidate the mentioned plans
into an integrated national energy plan, which shall
be reviewed every three years;

Establishes national entities, including the Energy
and Petroleum Regulatory Authority (EPRA), the En-
ergy and Petroleum Tribunal, the Rural Electrification
and Renewable Energy Corporation, and the Nuclear
Power and Energy Agency;

B Recognises/allows energy production from coal to
licensees;
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Main objectives of the policy or framework Enforcing institution(s)

The Energy 2019 | m Mandates the EPRA to coordinate the development The Government of
Act 2019 and implementation of a prudent national energy ef- Kenya (Government
ficiency and conservation programme; of Kenya 2019)

® Opened up the market by authorising the EPRA to
issue licenses to other distributors, generators,
transmitters, and retailers in the electricity sectors.
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Table A. 2:
Project and Main objectives Geographical cover Enforcing The Last Mile
timelines institution Connectivity Project
of the Rural
The Last Mile Electricity | m Affordable connection of | Slums and rural Government of Electrification
Connectivity access Kenyan households to the = areas in Kenya Kenya through Authority
Project national network grid and Kenya Power,
geared universal access to Rural Electrifi- Source: author’s
(Oct 2016—-June electricity; cation Authority compilation based on
2021) (Government of Kenyan policy, projects
® Phase I: Financed jointly Kenya 2020) and activities review

by the GoK with a USD 150
million loan from the AfDB:
Connecting households
located within 600 metres
of an existing transformer;

B Phase lI: Financed by the
GoK with a USD 150 million
loan from the World Bank:
involved transformers
and the extension of the
low-voltage network on
the outskirts of cities and
towns;

B Phase lll: Financed by the
GoK with a USD 150 mil-
lion loan from the African
development Bank (AfDB).
Involved new transformers
and the extension of the
low-voltage network;

B Phase IV: Financed by the
GoK with a EUR 90 million
(USD 110 million) loan from
the French Development
Agency (Agence Francaise
de Développement, AFD),
EUR 30 million (USD 37
million) grant from the
European Union (EU),
and EUR 60 million (USD
73 million) loan from the
European Investment Bank
(EIB). Involved increasing
connections to trans-
formers and distribution
transformers.
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Project and

timelines

Kenya Off-Grid
Solar Access
Project (KOSAP)
(2017-2023

Ethiopia—Kenya
interconnector
(2013-ongoing)

Electrification of
Public Facilities

Turkwel
Lokichar
Powerline

Access to
electricity
and clean
cooking

Access to
electricity
by 2022
for all
public
facilities

Grid
extension

Transmis-
sion line,
integration
of power
systems

Main objectives

Supports the use of solar
and clean cooking technol-
ogy to drive the electri-
fication of households,
enterprises, community fa-
cilities, and water pumps,
together with capacity
building;

Implemented in four
components over a 5-year
period (2018-2023) using
USD 150 million of financ-
ing from the World Bank.

To connect public second-
ary and primary schools,
trading centres and health
centres, polytechnics,
administrative buildings
and offices;

Implemented through grid
extension for public fa-
cilities within grid network
and installation of solar
PVs for facilities in off-grid
areas.

Implemented as a special
project to open up the
second development cor-
ridor in the country from
Turkwel to Lokichar in
Turkana County;

The project involved con-
structing 120 km of 66 kV
Line and the establishment
of two sub-stations at Lok-
ichar and Kalimungorok.

Construction of 1045 km
of 500 kV high-voltage
direct current (HVDC)
transmission line and 2000
MW HVDC converter sub-
stations at both ends

of the line;

Designated for the de-
velopment of the Eastern
African power market.

Geographical cover

Targets 14 coun-
ties in Kenya
that have been
defined as ‘mar-
ginalised areas’

Public facilities
throughout the
country

Turkwel to Lok-
ichar in Turkana
County

Ethiopia and Ken-
ya (Also Rwanda,

Tanzania, and
Uganda)

Enforcing
institution

MoE, Kenya
Power, and the
Rural Electrifi-
cation Author-
ity (REA) (MoE
2020)

Rural Electrifi-
cation &
Renewable
Energy
Corporation
(REREC n.d.)

Rural Electrifi-
cation &
Renewable
Energy
Corporation
(REREC n.d.)

KETRACO and
Ethiopia Electric
Power Company
(EEP) (KET-
RACO n.d.)
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