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Abstract 
 
Energy transition is considered integral in seeing countries reduce their emissions and thus reduce the 
effects of global warming. Understanding the energy, food, and climate change nexus is important for the 
achievement of a green economy. This paper examines how energy transition plays a key role in the shift 
to a low-carbon economy and address greenhouse emissions in the country. The research objectives that 
this paper seeks to answer are (1) how the existing energy- climate change policies and legal frameworks 
are influencing renewable energy technology adoption and (2) how the increase in renewable energy in the 
energy mix impacts carbon emission and achieving the national determined contribution goal.  Data were 
collected through interviews from identified key informants. The findings showed that government 
involvement through policies has significantly led to the increase in adoption of renewable energy 
technologies in the country. It was determined that clean energy technologies across the country has 
increased to 14% by 2016 after implementation of various energy policies. Additionally, the increase of 
renewable energy sources in the national generating mix is modeled to have a significant reduction in 
greenhouse emissions in the country. The low-carbon scenario model estimates that emissions would be 
reduced to 0.1 metric tonnes by 2040 based on the government’s energy target plans. It was concluded that 
clean and affordable energy is vital but there is a need for public consultations and awareness of new 
infrastructure that come with energy transition as this plays a key role in the achievement of sustainable 
development goals in Kenya. 
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Introduction
 
Green economic growth continues to be on the 
agenda of both developed and developing 
countries, as they aim at aligning and 
restructuring the countries growth models 
towards sustainable development (Ngoc & Anh, 
2016). The level of industrialization and economic 
development of any country relies heavily on the 
availability and reliability of energy. This is 
because energy is the driving force of all 

economies globally (Ngoc & Anh, 2016).  
Currently, most economies across the world rely 
heavily on fossil fuel as a source of energy which 
has led to an increase in the number of pollutants, 
greenhouses gases, and waste. 
Energy transition is considered as the 
transformation of the world's economies from 
fossil-based energy systems to low-carbon 
economies by the next half-century (IRENA, 
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2018). Flexibility in the energy systems is 
considered the most effective way of ensuring 
that energy transition is adopted across the globe 
(Taibi, 2018). This has led to the evolution of 
renewable energy generation, distribution, 
transmission, storage, and demand-side 
management. In the traditional conventional 
supply system, renewables such as hydropower 
have been easier to incorporate. However, 
flexibility in the energy systems has been seen to 
increase the use of renewable energy sources such 
as solar and wind, therefore, increasing the 
percentage of renewable energy into the grid. 
This, therefore means that the transition to 
renewable energy sources continues to play a 
vital role in promoting green economies. 

Despite the different theories surrounding the 
cause of climate change, the world continues to 
face devastating environmental impacts such as 
the change in rainfall patterns, rise in sea levels, 
melting of ice caps, and loss of fauna and flora. 
Historically, economies were designed to rely 
heavily on the production of raw materials. This 
continues to cause environmental degradation 
and depletion of resources. In the bid to reduce 
emissions such as greenhouse gases (GHGs) and 
implement actions that will promote sustainable 
development, the Paris agreement was signed in 
2016, which will see signatory parties voluntarily 
implement their Nationally Determined 
Contributions and mitigate their greenhouse gas 
emissions.  The transition and adoption of 
renewable energy sources are some of the 
mitigation measures adopted to reduce GHG'-s 
across the world. The transformation to zero 
carbon (IV) oxide economies is aimed at creating 
green economies that are more sustainable.  

African countries' economies have been affected 
greatly by climate change since they are highly 
dependent on their agricultural sector. To ensure 
that they do not lose a portion of their GDP, 
countries such as Ethiopia have set action plans 
that will see them transform their agricultural 
and energy sectors to green economies (Sida, 
2017).  Tanzania has rolled out the Southern 
Agriculture Growth Corridor of Tanzania 
(SAGCOT) initiative which is aimed at 
transforming the country’s agricultural sector by 
changing it to an “agricultural green growth 

industry” by ensuring smallholders gain benefit 
from the programme (Mihayo & Swai, 2019). 

Kenya through the Green Economy Strategy and 
Implementation Plan (GESIP 2016-2030) aims at 
achieving sustainable development by ensuring 
proper management of existing resources while 
building sustainable infrastructure that will 
transform the country into a low-carbon economy 
(Ministry of Environment and Natural resources, 
2016). The agriculture sector contributes 26 
percent of the country’s Gross Domestic Product 
(GDP) while providing employment both directly 
and indirectly to the population (FAO, 2020).  In 
2018, the agricultural sector grew by 6.6 percent, 
with the horticultural sector contributing 153 
million shillings of the 497 billion shillings of total 
income (KNBS, 2019). Horticultural production 
remains highly reliant on energy use during its 
various stages of production such as irrigation, 
harvesting, storage, transportation and there is a 
need to cooperate energy-efficient technologies in 
the sector (UNDP, 2009).  

The vital role that tracking of energy generation 
and consumption play in ensuring the transition 
to green economies cannot be understated.  
Musango et al. models how the different scenarios 
arise from the use of efficient technologies in the 
different sectors of the economy such as water, 
energy, and agriculture, and how it will impact 
green economy investment in South Africa 
(Musango, Brent, & Bassi, 2014). According to the 
KNBS report 2019, Kenya’s agricultural sector 
consumed 59 thousand tonnes of petroleum fuels 
in 2018; this was an increase from 57.4 tonnes in 
2017, exclusive of the energy consumed from the 
grid to facilitate other activities such as 
processing and storage of produce (KNBS, 2019).  

Reliable and affordable energy supply is key for 
the growth of agriculture and renewable energy 
seeks to provide a green energy alternative 
option.  It is for this reason that policymakers 
continue to push for energy transition as it is seen 
as a way to meet the increasing energy demand 
with the use of modern renewable energy 
technologies such as solar pumps, solar PV, and 
wind-related technologies while also advocating 
for the adoption of energy efficiency measures 
(Katikiro, 2016). The technological and economic 
change that arise from renewable energy 
technologies pose a great challenge to policy 
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makers. It is for this reason that it is vital to 
analyze policy impacts with the aim of 
determining how different policy instruments 
influence renewable energy transition adoption 
and pathways (Say & Rosano, 2019).  

This study, therefore, seeks to assess how existing 
energy and climate change policies are 
influencing renewable energy technology 
adoption in Kenya’s energy sector and model a 
low-carbon energy scenario for the country based 
on  the increase of renewable energy sources  in 
the energy mix and how this reflects on the 
achievement the national determined 
contribution goal. 

Biomass 
The most common form of biomass energy is 
fuelwood, charcoal, agricultural waste, and 
biogas which are largely uncommercialized, 
especially in rural areas. 

Kenya has a forest cover of 7% which includes 
both the indigenous and planted forests (Trading 
Economics, 2020).  The protected forests are 
closed and their use is usually restricted and 
controlled as they form the main water towers for 
Kenya.  Obtaining trees from these zones is 
usually supervised to ensure conservation while 
firewood is easily accessible in the arid zones 
which leads to unsustainable harvesting 
methods. Production of charcoal is done in 
inefficient kilns thus causing air pollution 
(Okutoyi, 2020). Due to the increased logging for 
timber use and charcoal production, most of the 
forest cover has significantly reduced thus efforts 
have been made to protect to restore the forest 
cover. 

Biogas 
The generation of biogas in Kenya remains 
completely untapped however, various projects 
have been up and running after successful 
installation. They include Naivasha gorge farm 
plant produces for its use while the surplus 
energy of 2MW is included in the national grid. 
Other biogas projects include the Dagoretti 
biogas plant that produces 30KW and the Kilifi 
sisal plantation(15KW). According to Eipa et.al, 
2019, he highlighted that the use of biogas has a 
positive contribution in the mitigation of climate 
change impacts due to the low level of methane 

emissions released during burning (Eipa, 
Nganga, & Muthama, 2019). 
 

Agricultural waste 
The use of sugar cane and coffee waste to produce 
energy is being exploited in the country. The use 
of bagasse in sugar cane companies to power 
boilers has been seen as a sustainable way to 
reduce electrical bills.  Sugar companies such as 
Mumias have been able to produce substantial 
energy from their sugar waste and add it to the 
national grid (United Nation Environment 
Programme, 2019). The field is also growing, 
attracting even private investors such as Lean 
Energy Solutions who use coffee waste to 
generate electricity, with the country economic 
backbone is dependent on agriculture; the 
availability of agricultural waste is easy. 
 

Bio-fuels 
Kenya has not tapped into biofuels for energy 
production, however, there have been prospects 
and pilot projects through research using 
jatropha plants and more recently hyacinth weed. 
Production of biodiesel and ethanol is done at a 
minimal level. the full exploitation of biofuels in 
Kenya remains relatively untapped. Investors in 
biofuels, such as KOKO networks who are at the 
deployment stage of development, continue to 
enjoy relative support from the government to 
penetrate the market and supply to the urban 
users (Biofuels International, 2019). Additionally, 
the government is supporting efforts and 
research towards its development of biofuels.  
 
Solar energy 
All parts of the country receive high solar 
insolation, with the average daily insolation in the 
country estimated to be 4-6kWh/m2. Recent 
studies show that around 700MW of solar 
potential in the country is viable. The government 
commissioned a solar power project in Garrisa 
that is estimated to generate 50MW from the 
200,000 solar panels installed. The project is to 
contribute 2% to the energy mix (REA, 2020). 
Additionally, the Rural Electrification and 
Renewable Energy Corporation has pioneered 
the installation of PV solar systems in off the grid 
households through the M-KOPA system 
comprises of the 8W solar panel, a USB charger, a 
rechargeable LED torch, a radio, and 2 LED bulbs.  
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Additionally, the government has put in effort in 
encouraging solar energy innovation by 
removing the Value Added Tax and ensuring 
zero-rated the import duty on the equipment and 
resources associated with renewable energy.  

Geothermal 
Kenya is currently the largest geothermal energy 
producer in Africa and produces about 828.4 MW 
from its five commissioned plants (Thairu, 2020). 
The potential from geothermal sources in the 
country is estimated to be 10GW. The 
government has set up plans for generating 
5000MW by 2030 to transform the country into a 
low carbon economy (Rosen, 2018). To attract 
investors, the government with the support of 
other financiers has de-risked geothermal 
exploitation by identifying potential geothermal 
well sights and sell the steam to independent 
power producers (IPP’s) (Johnson & Ogeya, 
2018). The Olkaria plant was first commissioned 
in 1981 that has a capacity of 15MW, with other 
similar units being commissioned in 1982 and 
1985 bring the total capacity to of Olkaria I to 45 
MW. Olkaria II which has a total capacity of 105 
MW was commissioned in 2003. The Ormat- 
Orpower is an IPP that was given Olkaria III with 
a capacity of 100MW, Olkaria IV which is under 
Ken Gen adds capacity of 280 MW (Campen & 
Rai, 2015). Olkaria V that has two units each with 
a net capacity of 82.7 MW, a total capacity of 165.4 
MW was commissioned in 2019 (GDC, 2020). 

 
Wind 
The country has a potential of 3000MW 
generation from wind energy potential of as high 
as 346W/m2. The wind speed in areas such as 
Marsabit, Kajiado, Laikipia Lamu, and Isiolo have 
speeds of over 6m/s (Ministry of Energy, 2018). 
Currently, the Lake Turkana Wind Power project 
located in Marsabit County was commissioned 
and is expected to supply 310MW of electricity 
into the national grid. The Ngong Hills wind farm 
produces 25.5 MW of electricity. 

Hydro-power energy 
Hydroelectric power accounts to close to 40% of 
the energy supply in Kenya producing 872MW 
(Ministry of Energy, 2018). The main hydropower 
production stations include; the Seven Forks Dam 
on Tana River, Sondu-Miriu in Western Kenya, 
Turkwel Gorge in North West. Kenya has been 

facing the climate change effects in the last two 
decades, which has contributed to the high level 
of drought and poor rains in the country and the 
low amount of water being feed into the dams 
channeled into the dams for HEP production.  

In the country, most of the potential for small 
hydro is located within the five main drainage 
basins. Currently, the government has projects 
that produce 11.7 MW while 5.81MW comes from 
a small hydro project run by private developers. 

Oil 
Kenya relies heavily on fossil fuel for its 
operations in the industrial and transport sector. 
The country has 10 operating thermal plants 
injecting 695.5 MW into the national grid 
(Kwame, 2020). The importation of oil in the 
country has however faced numerous challenges. 
These include sabotage of pipelines, oil spills, 
corruption of officials, oil refineries by-products 
and even shutting down of the oil refineries 
station. In 2012, oil reserves, that contain 300 and 
350 API gravity were discovered in the North-
Western part of the country, Ngamia 1 by Tullow 
Oil. Other wells have been drilled at like Etuko-1, 
Twiga-1, Ekales-1, Paipai-1, Amosing-1, Agete-1, 
and Awoi-six locations with six of them having 
oil (Ochanda, 2014). The reserves are estimated to 
be more than 1 billion barrels with new sites being 
explored.  The revenue from oil exploration is 
close to 9 billion a year and thus a significant 
boost to the economy. 

The biggest challenge yet for the oil sector in 
Kenya is that it lacks the infrastructure for oil 
production and exportation on a large-scale level. 
With the areas of discovery being remote and 
with poor infrastructure, the oil has to be 
transported through trucks to the nearest port 
which is 850km away. Also, there has been 
confusion and wrangles from the residents that 
the revenues from the oil should be shared and 
included in their regional budget to boost 
development in the area. Oil which has been 
predominantly debated as either a curse or a 
blessing in many nations has now a direct bearing 
on the development of the marginalized 
Northwest part of the country. However, 
according to Ang’u et al., 2019, the reduction in oil 
dependance for its intended use of energy 
generation will reduce the emergency of civil 
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unrest, therefore, reducing the global oil price 
shocks being experienced.  

Coal 
Coal reserves have been discovered in the 
Kwasasi area, Lamu County, and Mui Basin, Kitui 
County. In Lamu County, a coal-fired thermal 
plant that is estimated to produce 1050 MW is to 
be constructed.  The project site operator Amu 
Power plant; has estimated that close to 3 million 
tonnes of coal will be burned annually for the 
production of energy which will, in turn, be 
added to the national grid (Otieno, 2018).  Despite 
the great benefits that are to be derived from the 
exploration of coal in the country, 
environmentalists, both international and local, 
and the residents of the area have strongly raised 
their objections against the construction of the 
proposed project and the extraction and use of 
coal in the country. They argue that the impacts 
of the extraction of the coal in the country will be 
detrimental to the society’s health, and the 
environment. Their grievances are centered on 
the fact that these impacts will affect not only the 
current generation but also the next generation. 
This opposition has led to the stalling of the 2-
billion-dollar project to date as consultations 
about the project continue to wedge on. 

The case is also not different in Mui Basin, Kitui 
County where an estimated 400 million tonnes of 
coal reserves are yet to be exploited (Mutua, 
2018). The exploration of this site is set to 
contribute 1000 MW of energy into the national 
grid (Ochanda, 2014) but the matter is at an 
impasse with the locals exercising their public 
participation rights through the Environmental 
Impact Assessment (EIA) report process and 
refusing to accent to the project. The research did 
also emphasize the importance of carrying out 
further studies on the spatial distribution of air 
pollutants in the region. Muthama et.al, 2015, in 
their work gives a clear analysis of the wind 
patterns in the area, and of how a high level of 
high particulate matter being dispersed in the 
area will affect those living in the north and 
northwest part of the proposed coal mining 
project thus leading to direct health impacts 
especially respiratory-related diseases 
(Muthama, Kaume, Mutai, & Nganga, 2015). 

Nuclear energy 
Kenya continues to have an interest in nuclear 
energy which has led to the formation of the 
Kenya Nuclear Electricity Board. The country has 
expectations of producing energy from nuclear 
sources by the year 2030. An estimate of 1,000MW 
is expected to be generated by 2030 added to the 
national grid (Herbling, 2020). 

Materials and Methods 

The energy sector is highly influenced by the use 
of models that assist policy-makers to formulate 
favorable policies. This is because models are 
designed to forecast the effects of set policies on 
energy demand, energy generated, emissions, 
and relation to the economy (SEI, 2002).  This 
study used the Long-range Energy Alternative 
Planning System (LEAP) modeling tool to 
determine how the existing and new energy 
policies will affect the level of renewable energy 
technologies adoption into the country’s national 
grid and how this affects the level of greenhouse 
emission gases into the environment. LEAP is an 
integrated modeling tool used to track energy 
consumption and resource extraction, tracking 
GHGs in all sectors of the economy.  

The field of energy, environment, and climate 
change in Kenya has a diverse set of policies that 
are used to govern the sectors and identifying 
problems which usually requires a high 
investment of time and resources. The study 
analyzed policies from the three sectors, of 
energy, environment, and climate change that are 
aimed at contributing towards the adoption of 
renewable energy technologies in the country to 
identify barriers and gaps existing. The policies 
were derived from the institutional website 
where they had been made publicly available. 
The reviewed policies included; The Energy Act 
2006, revised 2019, The Energy (Solar 
Photovoltaic Systems) Regulations 2012, 
Geothermal Resource Act, (1982) Revised 2012, 
Climate Change Act, 2016, Forest Conservation 
and Management Act 2016, National policy on 
climate finance 2016, East Africa Community 
Climate Change Policy (EACCP), Environment 
Management Coordination Act (EMCA) Cap 387, 
Air quality 2014,   Additionally, seven key 
informants from various energy and 
environmental institutions were interviewed and 
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engaged to help gather purposive data to help 
identify the existing gaps in the policies. The 
informants were picked from; The National 
Environment Management Authority (NEMA)- 
climate change department, Environmental 
Impact Assessment department, National 
Implementing Entity/ adaptation fund 
department, The Green Growth Employment 
Programme- Danida initiative, Rural 
Electrification and Renewable Energy 
Cooperation (REREC).   

To carry out the a low-carbon energy generation 
scenario using the LEAP software credible and 
reliable data was obtained from the Kenya 
National Bureau of Statistics (KNBS), CEIC 
platform: https://www.ceicdata.com/en and en
ergy resource data from energy institutions such 
as Rural Electrification and Renewable Energy 
Cooperation (REREC). The data consists of 
electricity generation capacity by source, 
electricity installed capacity by source, energy 
generation from different energy sources, 
electricity consumption, electricity 
transmission, and distribution.  

Results  

This section discusses the results obtained during 
the research process. The results answered the 
question of how existing energy and climate 
change policies are influencing renewable energy 
technology adoption in Kenya’s energy sector. 
The research went ahead to model a low-carbon 
emission scenario for the energy generation 
sector in Kenya as new renewable energy sources 
are included in the energy mix. 

Policies influencing renewable energy 
technology adoption 

The Energy Act 2006, revised 2019 
The policy promotes the use of renewable energy 
technologies in the country in various areas such 
as biomass, biodiesel, bioethanol, charcoal, 
fuelwood, solar, wind, tidal waves, hydropower, 
biogas, and municipal waste. The policy has been 
promoting clean development mechanism in all 
renewable energy sources (Ministry of Energy, 
2006). To encourage renewable energy, use the 
government has introduced zero-rated import 
duty and removed VAT on renewable energy 
equipment and accessories.    

The Energy (Solar Photovoltaic Systems) 
Regulations 2012 
The policy gives guidelines on the licensing of 
solar PV technicians, manufacturers, vendors, 
contractors, and importers. Each of the 
shareholders on the listed above should be 
licensed by the energy commission.  

 Geothermal Resource Act, (1982) Revised 2012 
The Geothermal sector is governed by the 
Geothermal Resource Act of 1982, which 
stipulates that all geothermal resources that are 
unextracted are all vested in the Government of 
Kenya. Any unauthorized use of geothermal 
resources without proper licensing is prohibited. 
All licenses will be obtained from the Ministry of 
Energy, allowing the investor to explore the 
resources for a period not exceeding five years 
and later subjected under review if all conditions 
are fulfilled (Laws of Kenya, 2012). 

Forest Conservation and Management Act 2016 
The policy aims at protecting conserving forests 
irrespective of if it’s as public, community, or 
private forest. It stipulates that that incentives 
such as exemption of land rates once the piece of 
land has been established as a private forest and 
a penalty that might either include imprisonment 
or be fine (Forest, 2016). Currently, the country 
has achieved a 7.4% forest cover which is below 
the required 10% global minimum requirement. 
Biomass is the main source of energy for both 
urban and rural households in Kenya which is 
putting a strain on the existing forest reserves.  
Wood and charcoal are used mostly for cooking 
in many households in the country. This has led 
to large scale illegal logging and encroachment of 
public and community forests.  

Climate Change Act, 2016 
The Act is aimed at developing, managing, 
implementing, and regulating mechanisms that 
are advocating for climate change resilience and 
low carbon development. A National Climate 
Change Action Plan that has been formulated is 
aimed at ensuring that mainstreaming, adaption, 
mitigating efforts that will reduce the risk of 
climate change in the country are enforced 
(Ministry of Environment, 2016). 

National policy on climate finance 2016 
The policy is aimed at giving guidelines, legal and 
institutional framework that will ensure 

https://www.ceicdata.com/en
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betteraccess to climate finance. The policy which 
is in line with the Paris Agreement by all parties 
will guide the country in mobilizing finances that 
will help tackle climate change goals set under the 
National Determined Contribution (NDC) 
(Ministry of Environment, 2016). The UNFCCC 
gives guidelines that inform this policy on how 
reporting of financial resources will be done in 
the member countries.   

The country has been using different market-
based approaches under the Paris Agreement to 
reduce the GHG emissions in the country. The 
country has a Clean Development Mechanism 
(CDM) projects ongoing and various voluntary 
carbon market projects.  Table 1 outlines the 
different energy projects currently running the 
country that are under the Clean Development 
Mechanism and what amount of CO2 metric 
tonnes each project reduces annually.  

Table 1. The current energy-related CDM projects running in the country 

Program/ Project Sectoral scope The estimated amount of CO2 
reduction metric tons annually 

Kenya improved woodstoves project Energy 42,257 

KOKO Kenya- Ethanol cookstoves Renewable energy 
industry 

1 

Geothermal Project -Olkaria IV Renewable energy 651,349 

Geothermal project – Olkaria III Renewable energy 177600 

Aberdare range Afforestation and 
reforestation 

8542 

Karan biofuel – bio residues briquettes 
supply for industrial steam production 

Renewable energy 
43,699 

Efficient cookstove program Energy 50, 761 

Kenya solar lighting Renewable energy and 
energy distribution 

 

Kenya Ecoeye Renewable 21,491 
Restoration of degraded lands through Afforestation and 

reforestation 
18,571 

Geothermal Olkaria 11 Energy 149,632 

60MW Kinangop Wind Park Project Energy renewables 121,036 

James Finlay Improved cookstoves Renewables 81,975 

ACES- Biogas KENFAP Renewables 63,934 

Greenlight for Africa  31,099 

Lake Turkana 310 MW wind project Energy renewables 736,615 

Efficient cookstove program Eldoret East 
and Keiyo district 

Renewables 
50,761 

Ngong hills wind electricity Energy 9,941 

Kenya Samsung Mombasa project Renewables 107,457 

Bio-Lite Improved cookstoves program Energy demand 49,023 

Re-development of Tana Hydropower Energy (renewables) 25,680 

Source: UNFCCC: https://unfccc.int/gcse?q=kenya, 2020 

 

https://unfccc.int/gcse?q=kenya
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East Africa Community Climate Change Policy 
(EACCP) 
The EACCP policy which includes Kenya, 
Burundi, Uganda, Rwanda, and the United 
Republic of Tanzania as partner states is aimed at 
ensuring that the region develops and engages a 
more inclusive and strategic approach in 
responding to climate change impacts. The policy 
prioritizes climate change adaptation, mitigation, 
and research that will reduce the vulnerability of 
the region. The policy covers several sectors such 
as energy, agriculture, livestock, forestry, water 
land, and health. In the bid of reducing GHG 
gases emission in the energy sector, the policy 
advocates for use of the vast renewable energy 
resources in the region that are less susceptible 
and vulnerable to climate change. This 
encourages the diversification of energy sources 
into the energy grid while changing energy policy 
sectors through financial incentives and 
promotion of research. Additionally, 
afforestation and re-afforestation measures are 
being advocated which will contribute to carbon 
sequestration; with energy efficiency measures 
being in-cooperated in the national programs. 

 Environment Management Coordination Act 
(EMCA) Cap 387 
The Act entitles every person in Kenya to a clean 
and healthy environment to safeguard the 
environment. The Act gives guidelines on issues 
of environment stipulating which offenses and 
penalties are to be charged in the case of 
contravening the Act. The Act also gives 
guidelines on how a proponent should conduct 
an Environmental Impact Assessment (EIA) 

which will analyze the project’s impact on a 
social, economic, and environmental scope before 
the commencement of any project. The EIA 
license is a requirement when carrying out all 
energy projects in the country to ensure that all 
projects benefit out-weigh the cost of 
implementing the project.  The act also focuses on 
how to control emissions by providing emission 
standards and ways to reduce emissions from 
sources. Control of CO2 emission from motor 
vehicles and industries has been one of the key 
areas of focus. 

Determining policies influence in the adoption of 
renewable energy technologies 
Financial incentives 
The Energy Act 2006, and The Energy (Solar 
Photovoltaic Systems) Regulations 2012 use price 
driven incentives such as zero-rated import duty 
and no VAT on renewable energy equipment as a 
way of encouraging customers to purchase 
renewable energy technologies especially solar 
based technologies.  

Figure 1 shows that the percentage of clean 
technologies has been on the rise in the country 
from 2% in 2000 to 13% in 2016. This is especially 
so in the use of efficient lighting appliances, 
promotion in use of solar based technologies and 
improved cooking stoves in the country. 
Financial incentives are considered one of the key 
drivers to the customers preference in adopting 
clean technologies in the country with many of 
the users preferring technologies that will reduce 
their energy cost. 
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Figure 1. Percentage change in clean fuels and technology Data source: World Bank, 2020 

Role of institutional framework 
Different institutions have been tasked with the 
responsibility of carrying out different mandates 
in the energy sector as outlined in the Energy Act 
2006. Rural Electrification and Renewable Energy 
Cooperation, REREC, is tasked with the 
responsibility of spearheading the 
implementation of rural electrification projects 
across the country to drive social-economic 
transformation and drive the adoption of green 
energy across the country. The Geothermal 
Development Cooperation (GDC), is the 
institution tasked with the responsibility of 
developing steam filed and then selling 
geothermal steam to private investors and the 
Kenya Electricity Generation Company 
(KenGen). 

Institutional unbundling of the energy and 
environmental sector has led to formation of 
independent utility organizations. The REREC, 
has been implementing projects such as the 
school solar installation program. By 2018 the 
project implementation has seen an increase in 
the number of solar PV installations in primary 
schools and installation of mini-grids across the 
counties to increase access to electricity among 

the rural areas. Reform in the geothermal sector 
has led to the entry of Independent Power 
Producers that have seen an increase in electricity 
production from geothermal sources into the 
energy mix. 

To ensure effective enforcement of environmental 
matters the National Environmental 
Management Authority (NEMA), has the task of 
monitoring, investigating, and reporting 
companies that are compliant with their climate 
change duties. This has led to the country 
addressing environmental issues efficiently. 

Stakeholder involvement 
Entry of Independent Power Producers in the 
energy sector has seen to the increase of 
geothermal energy sources into the energy mix. 
This has been greatly influenced by the revision 
of the Geothermal Resource Act, (1982). The chart 
below, figure 2, shows how the production of 
electricity has been increasing over the years that 
is from 2006 to 2019. By November 2019 the 
electricity production from geothermal sources 
was 5234.65 GW/year which compared to 
January 2006 was 1045.69GW/year.  
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Figure 2. Geothermal electricity production time-series data source: KNBS 2020 

 
Financial mobilization 
The importance of financial resources in the 
adoption of green technologies is greatly being 
advocated in the Climate Change Act, 2016 and 
East Africa Community Climate Change Policy 
(EACCP).  The involvement of different 
stakeholders such as international bodies, Non- 
Governmental Organizations such as CAFOD, 
Community based organizations, and 
governmental organizations such as NETFUND 
have been financially supporting efforts, projects, 
and research that will improve clean energy 
technologies in the country. Table 1, clearly 
outlines ongoing energy projects in the country 
that receive financial support from different 
stakeholders during their research, 
implementation and deployment stage. 
The Forest Conservation and Management Act 
2016 policy is set in line with the Reducing 
Emissions from Deforestation and Forest 
Degradation (REDD+) initiative which is 
designed to create financial value for the carbon 
stored in forests by granting developing countries 
incentives to reduce emissions. 

Electricity generation low-carbon emission 
scenario 
Figure 3 modeled through the LEAP software, 
illustrates how energy generation in the country 
will change from 2020 to 2040 based on the 
existing and planned energy projects injected into 
the national grid.   Energy policies such as the 
Energy Act and the Geothermal energy resource 
act, are aimed at deploying clean energy 
technologies in the country and ensuring a 
smooth green economy transition. The 
decommissioning of all diesel thermal power 
plants by the year 2034, and setting up of new 
geothermal, wind, solar power plants is aimed at 
increasing electricity production from renewable 
sources. The government has laid down plans 
that will see to the commissioning of various 
energy projects into the national power grid to 
supply the ever-increasing demand. 
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Figure 3.  Energy generation forecasting 

By the year 2040, the government has outlined the 
commissioning of new geothermal power plants, 
a total capacity of 2400 MW, nuclear power plant 
1000MW, solar 40 MW with wind and hydro 
increasing their capacity by 738MW each. 

According to Figure 4, the results of how the 
increase in renewable energy sources into the 
generation grid will affect CO2 and other 
greenhouse gas emissions from point of 

generation. The chart forecasts that as renewable 
sources increase and thermal sources are 
decommissioned, the level of emission decrease 
from 0.4 metric tonnes of CO2 equivalent from 
point of emission to 0.1 metric tonnes of CO2 
equivalent if other thermal plant and coal sources 
are not commissioned. 

 

 

 

Figure 4. Emissions forecast from all generation source. Data source: Author, 2020 
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Discussion 

The results show how government involvement 
in the energy and environmental sector has 
influenced formulation of policies that encourage 
the use renewable energy technologies in the 
country. Price driven incentives such as tax relief 
and tax exemption for solar based technologies 
have been considered effective ways to encourage 
consumers to adopt renewables. Establishing 
institutional frameworks that have eased the 
process and procedures of acquiring has been 
made possible due to the unbundling of 
institutions in the energy and environmental 
sector.  

Kenya, which is part of the Paris agreement 
signed in 2016, has been setting down efforts with 
the aim of affirming its commitment to action by 
availing its National Determined Contribution 
(NDC) targets. The dependency and use of 
geothermal energy sources for electricity 
generation have been steadily increasing in the 
country due to the vulnerability of hydropower 
caused by effects of global warming. The increase 
of renewable energy sources into the energy 
generation mix is one of the governments 
initiatives in reducing its emissions as energy is 
considered one of the target sources. The 
reduction of emissions from energy generating 
sources in the country by 2040 to 0.1 metric tonnes 
as predicted in the low carbon emission scenario 
modeled will see to the country making strides in 
achieving it National Determined Contribution 
(NDC) target. 

Conclusion  

The agriculture sector continues to play a major 
role when it comes to energy demand and 
greenhouse emission. Energy transition in the 

irrigation, processing, and storage sector of the 
horticulture industry will help drive the sector to 
a green industry.  The country has implemented 
various policies in both energy and climate 
change disciplines. It was noted that the existing 
policies such as The Energy Act, The Energy 
(Solar Photovoltaic Systems) Regulations 2012, 
which has encouraged the installation of solar 
appliances used in the horticulture for purpose of 
irrigation and refrigeration storage are 
encouraging energy transition. The increase of 
renewable sources into the generation mix is 
forecasted to drive the country to a low carbon 
economy and this will have a direct impact on 
reducing the carbon footprint. Despite all these 
efforts there is a need for reforms that will 
address the institutional, and enforcement 
barriers identified in the policies. 

  
Recommendations 

The goal of transforming Kenya into a green 
economy requires stringent and strict measures 
that will encourage the transition to renewables 
in the generation mix. It is also vital to enforcing 
energy policies that will increase energy 
efficiency and the adoption of renewable energy 
technologies in all sectors. To achieve this we 
suggest that there is a need for public 
sensitization and awareness on matters of 
renewable energy technologies and energy 
efficiency measures to encourage households to 
adopt and integrate them into their day-to-day 
energy use. In addition, there should be public 
involvement and consultation when setting up 
renewable projects to encourage project 
ownership. Institutions should be equipped with 
well-trained staff to ensure that the mandates of 
the energy and climate change organizations are 
achieved. 
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