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ABSTRACT

The energy sector is one of the most important, requiring a substantive shift in energy
production from fossil fuels into renewable energy (RE). The increasing global and local
impact induced by fossil fuels has instigated policy and technical support towards the use
of RE technologies as an alternative to reduce the threats (IPCC, 2007). Drastic changes
are happening and the commercial viability of RE technologies is currently at a turning
point; they are fast becoming attractive due to various environmental, social and
economic reasons. Despite the importance of renewable energy there is dearth empirical
evidence on the factors that influence the implementation of renewable energy
development projects in Kenya. A descriptive survey research design was used to obtain
data. The target population of this study was the top, middle and lower management staff
of KenGen. Stratified random sampling was used to pick 30% of the target population.
The sample size for the study included 72 respondents. The researcher used primary and
secondary sources of data for this study. The primary data was obtained from the
respondents through a structured questionnaire comprising of closed and open-ended
questions. Descriptive statistics was used to analyze the data. The study concludes that
KenGen’s organization culture supports implementation of renewable energy
development projects. The study further concludes that KenGen is striving to bring about
change in its operations. It can further be concluded that KenGen finances renewable
projects by use of equity and debt. The Stakeholders involvement influences the
implementation of renewable energy development projects as depicted by the study. The
study further concluded that KenGen has innovative edge on renewable energy as it
allocates intensive resource on technology development. The study finally concludes that
the cost of renewable energy in KenGen has drastically reduced because of technological
advancement in efficiency under mass production. The study recommends timely release
of funds as a way to ensure completion of projects within the stipulated time. The study
further recommends use of asset backed securities to raise funds such as the use of steam
as collateral to raise capital from the market. The study further recommends use of high
level technological improvements in mega projects so as to make use of various sources
to generate electricity from hydro, geothermal and wind. This can be achieved by raising
financial resources from local and external sources geared towards geothermal, solar and
wind. Also implement projects that are geared towards renewable energy. Further
recommendation would be to invest in R&D for renewable energy studies by partnering
with global institutions that design, manufacture and trade in renewable energy plants
globally.
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CHAPTER ONE

INTRODUCTION

1. 1: Background of the Study

The world energy scenario was deeply changed in the last few years due to increasing
environmental concerns and the attention moved towards the environmental effects of the
energy generation. A connection was sought between energy, development and
sustainability (Leva and Zaninelli, 2006). There is a correlation between the quality of the
living environment and energy generation, meaning that the use of fossil fuels for
producing energy has generated environmental effects that negatively affect social
wellbeing beyond acceptable limits. Nowadays European energy markets are confronted
with the liberalization issue on one hand and the fulfillment of environmental targets on

the other hand.

The European Union's use of renewable energy should be 20 percent of its energy mix by
2020 (Commission of the European Communities, 2007). According to Zervos (2007),
this new target is challenging given that 6.5 percent of the European Union's energy is
currently generated from renewable sources. Meeting the target is vital if the necessary
reductions in import dependence and greenhouse gas emissions are to be made (Zervos,
2007). This ambitious objective cannot be met without a properly functioning energy
market that could ensure the development of an effectively functioning emission trading
mechanism and of a renewable energy industry (Commission of the European

Communities, 2007). A single European market for renewable energy will create a
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competitive environment in which renewable energy production will increase and

develop in an efficient manner.

Africa is endowed with vast renewable and non-renewable sources of energy. It is
estimated that the continent has 1,750TWh potential of hydropower and 14,000 MW of
geothermal potential. The continent receives abundant solar radiation through the year,
and recent studies have confirmed the availability of abundant wind energy resources
along some of the coastal and specific inland areas of Africa. With respect to non-
renewable energy, coal resources are available in abundance in Southern Africa. At the
end of 2007, the continent had over 117 billion barrels of oil of proven oil reserves and
over 14.6 trillion cubic meters of proven gas reserves. However, these energy

endowments remain largely underutilized.

Africa is among all developing areas of the world, the continent where needs are the most
urgent. In Africa, less than 7% of the hydropower potential has been developed while
more that 60% of its population does not have access to electricity. This highlights the
contrasts of a continent well endowed with energy resources and the deprivations of its
population, industries and businesses of the minimum energy services and products that
they require to face the challenges of modern lives and economic growth. Given the low
energy consumption in most of African countries and the huge needs in capital to develop
hydropower energy resources, ensuring the whole energy security is only possible by
scaling- up regional power supply and transmission networks (World Energy Council,

2003).



In Eastern African region, this is the main mandate of the Regional Power Pools to
facilitate regional energy planning and development of large energy projects on a
regional basis (All Africa Energy Week, 2012). In Kenya, the infrastructure development
sector is in the spotlight as the Government, companies and consumers grapple with
issues such as availability, condition, security of supply, environmental impact and
affordability. The sector is on a journey of major change, and holds the key to the

country’s economic growth as articulated in the Country’s Vision 2030.

Kenya’s National Energy Policy is designed “to facilitate provision of clean, sustainable,
affordable, reliable and secure energy services at least cost while protecting the
environment.” The efforts come alongside a critical time for Kenya — economic growth
and energy demand are higher than ever. The current supply, although increasing slowly,
cannot keep up with demand. In response, the Kenyan government is using three policy
tools to facilitate the adoption of renewable energy. The aim is to increase the country’s
energy supply, close the demand gap, and ultimately enable economic growth for Kenya.
Less than 20% of the total population estimated at 40 million and 5% of the rural
population in Kenya has access to electricity (World Bank, 2009). As mobile technology
becomes a part of Kenyan culture and Nairobi positions itself as the technology hub of
East Africa, demand is growing fast for electricity from both on- and off-grid consumers.
Evidence of this includes frequent rolling blackouts due to insufficient supply and the
growing popularity of off-grid solutions such as small-scale (<20 Watt panels) solar

home systems.



The government realizes that oil dependence is unsustainable. Therefore, its long-term
development strategy focuses increasing dependence through feed-in tariffs for
renewables such as solar, wind, and geothermal. Kenya has several national policy
documents, long-term plans, and strategic initiatives designed to promote and invest in
renewable energy for the country, including: Kenya’s Scaling Up Renewable Energy
Program (SREP) Investment Plan, Least Cost Power Development Plan (LCPDP), Rural
Electrification Master Plan, The Energy Act of 2006, The Feed-in Tariff (FiT) Policy,
The Kenya National Climate Change Response Strategy and Kenya Vision 2030. The
government is making a conscious effort to increase dependence on renewable energy

other than hydroelectric.

1.1.1: The Concept of Renewable Energy

Across the planet, different countries use different energy sources to meet consumption
demands, industry and support public infrastructure (i.e. public transport, public
buildings, etc.). As a result of the consequences created by the primary sources of energy
fossil fuels and in order to minimize present and future contributions to climate change,
there are a variety of recommendations coming from the scientific community, as well as
other significant actors, who call for the development of alternative solutions
(Commission Proposal COM (2000) 796 final; IPCC, 2007; Mallon, 2006). Amongst
these, one mechanism by which to reduce GHG emissions and especially that of carbon
dioxide is the diversification and utilization of alternative energy sources that release far
less (arguably even zero) GHGs. These energy sources primarily come from solar-direct

and solar-indirect (hydropower, wind and bioenergy), and non-solar power, such as tidal



and geothermal (Boyle, 2004). All of these have been exploited by humans, some for

thousands of years and others only for a few decades (ibid).

However, various obstacles exist in developing such RE sources depending on energy
source, implementation location, and technology available (Geller, 2003; Mendonga,
2007; McCormick, 2007). It is imperative to study how these can be overcome
efficiently, since many positive impacts that can be obtained from (local) RE sources.
Apart from dealing with GHG emissions, these also include improving energy supply and
security, motivating local development and creating direct and indirect employment

(Kelly, 2007).

1.1.2: The Concept of Infrastructure

Infrastructure refers to economic services from utilities such as electricity, gas,
telecommunications and water and transport works such as roads, bridges urban transit
systems, seaports and airports which are central in promoting economic activities in the
country. Good infrastructure helps in providing economic services efficiently, promoting
economic competitiveness and supports high productivity. Poor infrastructure impedes
economic growth and can be seriously detrimental to the efficient use of scarce resources

(African Energy Policy Research Network, 2000).

The role of infrastructure in the economy, the essential nature of its services, the size of
individual projects, and its important social dimensions call for government role in
planning, promoting and ensuring independent regulation that provide a level playing

field for both public and private sector enterprises. When projects are operational, the



role of the government can be determined by the ownership and the operational structure
of the concerned project. Traditionally, infrastructure projects in Kenya were owned and
managed by the government or a government undertaking. Given the massive
investments required in infrastructure, which plays an important role in economic
development, there is now broad consensus that private sector participation in this

activity must be encouraged, hence, the development of Public-Private Partnerships.

Private initiative in infrastructure projects can take many forms, ranging from contracted
operation of public utilities to full ownership, operation and maintenance of these
facilities. Some of the principal objectives of promoting private investment in the
development and operation of infrastructure projects are ensuring greater economic
efficiency and better availability of the facility itself. Infrastructure projects are either
more or less suitable for private participation and the level of such participation can be
varied to reflect the same. Projects that are designed to provide significant social benefits
such as low cost urban transportation systems may be more suited to traditional
government ownership, whereas projects that have strong commercial attraction, like

telecommunication, are more suited for private sector involvement.

Sustainable Infrastructure Development (SID) is making infrastructure decisions that
make sense for today and tomorrow. The concept embraces using cost/benefit analysis as
part of every decision, using life cycle costing, managing the use of existing resources,
making appropriate finance decisions, and making intelligent product selection,

embracing the use of technology and new products, supporting infrastructure technology



research and application, and creating opportunities from our investments (Khennas,

2000).
1.1.3: Kenya Electricity Generating Company Profile

Kenya Electricity Generating Company (KenGen) is a limited liability company,
registered under the Company Act .The Company was incorporated in 1954 as Kenya
Power Company Limited (KPC) renamed KenGen in 1997 following implementation of
the reforms in the energy sector. Its core business is to develop, manage and operate
power generation plants to supply electric power to the Kenyan market, and in future,
they also plan to supply power to the Eastern Africa region. KenGen is the leading
electric power producer in Kenya accounting for over 80% of the total electric power
consumed in the Country with the Independent Power Producers accounting for 20%.

Until 17th May 2006, the Company was 100% owned by the government.

Through the Sessional Paper number 4 of 2004 on Energy, the Government of Kenya
(GoK) resolved to undertake the first phase of divestiture from KenGen through an Initial
Public Offering (IPO) on the Nairobi Stock Exchange (NSE). As at 30™ June 2006, the
Company had a total installed capacity of 946 MW comprising of hydropower 677.28
MW (71.28%), geothermal 115MW (12%), thermal 147 MW (16%), Isolated Power

Station (IPS) 5.2 MW (1%) and Wind 0.35MW.

KenGen has a formal Interim Power Purchase Agreement (IPPA) in place with KPLC
that specifies the tariff and trading arrangements under the regulation of the Electricity

Regulatory Board (ERB). The preliminary tariff study report recommends a plant specific
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two-tier tariff structure comprising of capacity and energy charge for KenGen plants. The
capacity charge will recover all capital related costs (repayment of foreign and local
loans, return on equity, taxes and duties) based on target availability and a contracted
capacity of the plant. The capacity charge will also recover all fixed operation and
maintenance costs. The energy charge will recover the variable operation and

maintenance cost based on the energy delivered by the plant to the delivery point.

The isolated Power Stations have been faced with resource constraints coupled with high
operational costs due to their locations, which have greatly limited generation capacity
and network expansion at a pace consistent with growth in demand. To redress this
situation, in October 2004, the Ministry of Energy (MOE) outlined the National Energy

Policy in the Sessional Paper No. 4 of 2004 on Energy.

1.2: Statement of the Problem

Drastic changes are happening and the commercial viability of RE technologies is
currently at a turning point; they are fast becoming attractive due to various
environmental, social and economic reasons. However, even though technologies to
exploit RE are becoming more available, affordable and accepted, the overall process of
developing them encompasses a series of challenges of which have to be addressed in
order to overcome potential obstacles that might hinder their wide dispersion and
implementation of renewable energy development projects (Geller, 2003; Mendonga,

2007; McCormick, 2007).



There are significant factors that determine the process of achieving renewable energy
infrastructure projects. These factors revolve around the current institutional framework,
modern economic reality, political circumstances and the lack of awareness from a large
percentage population in developing countries (McCormick kes 2007). Stakeholders’
involvement and participation, the technological aspect of innovation and financial
resource availability are key determinant factors. Large, long-term energy infrastructure
investments in resource dependent African countries with high levels of economic
uncertainty and without a significant revenue collection base to cover expenses pose a
real challenge. If not handled with care, using public resources (including equity
investments, loans, and guarantees by MDBs) to leverage private investment could create
an enormous additional debt burden in these countries (Saliem Fakir, 2012). Previous
studies done local and internationally do not show factors that influence the

implementation of infrastructure development projects in renewable energy sector.

Despite the importance of renewable energy there is dearth empirical evidence on the
factors that influence the implementation of renewable energy development projects in
Kenya. It is against this background that the researcher seeks to establish the factors
influence the implementation of infrastructure development projects in renewable energy

sector specifically in KenGen.

1.3: Purpose of the Study
The purpose is to examine the important factors that influence the implementation of

infrastructure development projects in Renewable Energy Sector specifically in KenGen



and resolve the energy question in Kenya by creating and sustaining alternative sources

of power production.

1.4: Objective of the Study

The objectives are as follows;

1l

1il.

1v.

1.5

11.

111

1v.

To determine how organizational strategy influence the implementation of
renewable energy development projects in Kenya.

To establish how financial resources shape implementation of renewable energy
development projects in Kenya.

To assess how stakeholders’ involvement influences the implementation of
renewable energy development projects in Kenya

To determine how technology influence the implementation of renewable energy

development projects in Kenya

: Research Questions

To what extent does organizational strategy influence implementation of
renewable energy development projects in Kenya?

How do financial resources influence the implementation of renewable energy
development projects in Kenya?

How does stakeholders’ involvement influence the implementation of renewable
energy development projects in Kenya?

To what extent does innovation/technology influence the implementation of

renewable energy development projects in Kenya?
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1.6: Significance of the Study

This study can be useful for any organization intending to implement renewable
infrastructure projects. Implementation of RE project brings in more positive effects as
they can be in a position to bridge the gap between sustainable projects and non-
sustainable one that contribute to overall well-being of the economy and society in
general. The highlighted issues can be used to define way forward that would enhance
adopting of good project implementation strategies enhanced by the consideration of

various contributing variable mentioned in this study.

Since this case study features a Government Corporation, it can enable the government to
position itself and establish ways in which it can effectively implement and develop
projects that are geared towards provision of power in the country and meet the current
demand and plan for future growth. This can only be achieved if the government is in a
position to adopt various recommendations that would be put across as contributors to
implementation of RE infrastructure development projects. This study can be relevant to
other organizations or government institutions in the sense that they can be in a position

to use this study to come up with better approaches of implementing projects.

1.7: Limitation of the Study

This study focused on RE projects undertaken in KenGen while numerous other projects
have been undertaken by other organizations. Also numerous other new technologies fall
within the category of renewable energy such as energy efficiency, geothermal energy,

biomass energy, wind energy, solar energy, hydrogen and carbon dioxide capture and

11



storage. This study focuses on wind energy, geothermal energy, hydropower energy and
solar energy. Particularly it addresses such RE projects such as Ngong Wind Power
Station, Olkaria Power Stations, Seven Forks Hydro Power Stations and Solar Power

Project in Garissa.

Economic particulars pertaining RE technologies and costs are not included. The carbon
credits are not discussed despite the importance of carbon dioxide taxes at the national
level of electricity. The research primarily addresses factors influencing the
implementation of RE projects in order to scope the study. Particular limitations are;
challenges in obtaining documentation and data, time constraint and contacting relevant

persons for case study was quite difficult.

1.8: Delimitation of the Study

The purpose of this study was to establish the factors influencing implementation of
infrastructure development projects in Renewable Energy Sector specifically in KenGen.
The location of this study was accessible as it was at KenGen head office in Parklands
Nairobi. The instruments of the study are questionnaire to be formulated by the author

hence making monitoring and control of the study feasible.

1.9: Assumptions of the Study

This study while undertaken, assumed that accurate information gathering would be
possible whereas there was need sometimes to carry out the study in technical areas for
example where various sources of renewable energy are installed like in Olkaria Power

Station and Ngong Wind Power Station. Also that the sample used is representative of the
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entire population and that the instrument used was valid and would be reflective of study

concerns.

1.10: Organization of the Study

This study report featured five chapters where chapter one was introduction to the
research topic. Chapter two was literature review and it expounded more about the
subject. Chapter three was the research methodology that would used to collect data and
chapter four focused on data analysis, presentation and interpretation. The last chapter

five gave a summary of the findings, discussions, conclusions and recommendations.

1.11: Definitions of terms

Energy is kilowatt-hours of power not firmly committed long term to a particular
use or sale

Renewable or Renewable Energy is renewable energy sources that can be replenished
by naturally occurring processes in daily cycles

Off-peak is periods of relatively low system demand by day or by season

Peak is periods of relatively high system demand by day or by season

Photovoltaic is a method of generating electrical power by converting solar radiation
into direct current electricity using semiconductors that exhibit the
photovoltaic effect

Electrons is a subatomic particle with a negative elementary electric charge

Geothermal-Geothermal energy is thermal energy generated and stored in the earth

13



Renewable energy

Hydroelectricity

Turbines

is energy that comes from resources which are continually
replenished such as sunlight, wind, rain, tides, waves and
geothermal heat

is the term referring to electricity generated by hydropower; the
production of electrical power through the use of the gravitational
force of falling or flowing water

is a turbo machine with at least one moving part called a rotor

assembly, which is a shaft or drum with blades attached

Hydrothermal energy is power that is generated using the earth's hot water

Greenhouse

Biogas

G2 dwarf

is a building in which plants are grown

refers to a gas produced by the breakdown of organic matter in the
absence of oxygen

the sun is classified as a G-type main sequence star (G2V)/spectral

type class G yellow stars

Organizational strategy this is the match an organization makes between its internal

Financial resources

resources and skills and the opportunities and risks created by its
external environment. A strategy is an internally consistent
configuration of activities that distinguishes a firm from others.
this is the money available to a business for spending in the form
of cash, liquid securities and credit lines. Financial resources are
offered by different investors such as shareholders, lenders and
debt holders in exchange for remuneration which can be dividends,

interests and capital gains.
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Stakeholders’ involvement is the process by which an organization involves people
who may be affected by the decisions it makes or can influence the
implementation of its decisions by supporting or opposing the decisions.
The stakeholders may be influential in the organization or within the
community in which it operates and may hold official positions or be
affected in the long term.

New Technology /Innovation this is the making, modification, usage and knowledge of
tools, machines, techniques and systems to resolve problems or improve
on a pre-existing solution and attain an ultimate objective. It is the process
of translating or introducing new ideas, devices, products, services and

systems that create value for end users.
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CHAPTER TWO

LITERATURE REVIEW

2.1 Introduction

This chapter utilises the related literature to identify the main sources of renewable
energy and insights into the respective projects accomplished. It provides information in
regards to four main factors that influenced their implementation and help to answer the

question: what are the factors that influence implementation of RE projects in KenGen?

2.2: Renewable Energy Projects

Energy is the single most important problem facing humanity today. We must find an
alternative to oil the cheaper, cleaner, and more universally available this new energy
technology is, the better we will be able to avoid human suffering, and the major

upheavals of war and terrorism (Smalley, 2002).

Renewable energy comes from natural resources such as sunlight, wind, rain, tides and
waves, and geothermal heat, which are naturally replenished. The technologies of choice
are emission-free, renewable energy. Solar energy is the source of all energy on earth; it
creates wind and water movement and ultimately creating plants, biomass and animals
that become fossil fuels when their organic matter decays. Our sun is one of a family of
stars known to astronomers as yellow dwarfs. The sun is a G2 dwarf of unremarkable
stellar magnitude. It is powered by several kinds of fusion reactions that have consumed
11 billion pounds of hydrogen each second for the past 4 to 5 billion years and is
expected to continue for another 4 to 5 billion years (Lund, 2006).
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At its core the sun consumes 4.3 million tons of matter every second, releasing 3.89 times
10% joules of nuclear energy. Although the energy output of the sun in the direction of
the earth is approximately 1,300 W/m? at its source, one-third is reflected back into space
by the earth’s atmosphere, yielding as much as 1,000 W/m? at the surface of the earth at
noon on a cloudless day; on average over the course of a year, around 170 W/m? of solar
radiation reaches the earth’s oceans and roughly 180 W/m?® reaches the land surface
(Steven and Anil, 2006). Each day more solar energy falls to the earth than the total
amount of energy the planet’s approximately 6 billion inhabitants would consume in 26
years, While it’s neither possible nor necessary to use more than a small portion of this

energy, we’ve hardly begun to tap the potential of solar energy (Twidell et al., 1986).

Although every location on earth receives sunlight, the amount received varies greatly
depending on geographical location, time of day, season and light. The desert region
receives almost twice the sunlight of other regions of the country. Solar energy systems
use either solar cells or some form of solar collector to generate electricity or heat for
homes and buildings. The primary solar energy technologies for power generation are

PVs and thermal systems (Chambers, 2004).

In contrast to fossil fuel sources, solar, wind and geothermal energy produce no emission
during power generation. Their use can offset emissions of carbon dioxide and other
criteria pollutants that fossil fuel-fired plants would otherwise generate (Steger, 2005).
Still, solar and wind energy are intermittent resources and as such cannot be used reliably
to meet base load electricity requirements without integration with electric energy

storage. More traditional renewable generation resources such as hydroelectric or
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geothermal power generation and biomass fuels are round-the-clock transmittable

resources that can supply base load power resources.

In 2008, about 19% of global final energy consumption came from renewables, with 13%
coming from traditional biomass, which is mainly used for heating, and 3.2% from
hydroelectricity. New renewables (small hydro, modern biomass, wind, solar,
geothermal, and biofuels) accounted for another 2.7% and are growing very rapidly. The
share of renewables in electricity generation is around 18%, with 15% of global
electricity coming from hydroelectricity and 3% from new renewables (Geothermal
Energy Association, 2010). Renewable projects can either be implemented as on-grid
(transmission) projects or off-grid projects. Unless elaborate controls are placed on the
system, stand-alone dispersed off-grid systems can either provide insufficient power at
peak demand or excess during off-peak hours. Off-grid renewable energy project

revenues are often less secured or unsecured, increasing financial rates.

2.3: The Renewable Energy Technologies

RETs are energy-providing technologies that utilize energy sources in ways that do not
deplete the Earth’s natural resources and are as environmentally benign as possible.
These sources are sustainable in that they can be managed to ensure they can be used
indefinitely without degrading the environment (Renewable Energy Association, 2009).
By exploiting these energy sources, RETs have great potential to meet the energy needs

of rural societies in a sustainable way, albeit most likely in tandem with conventional
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systems. The decentralized nature of some RETs allows them to be matched with the

specific needs of different rural areas.

RETs used to produce energy for domestic use tend to do so by exploiting modern fuels
or by utilizing traditional fuels in new and improved ways (Alazraque-Cherni, 2008).
RETs that generate electricity can do so either as part of a stand-alone (or off-grid)
system or as a grid-based system, by way of connection to a mini-grid or the national
grid. Common RET options for providing energy in rural areas utilize wind, solar, small-
scale hydropower and biomass resources. Wind energy is used for pumping water and
generating electricity. Solar photovoltaic (PV) systems convert sunlight into electricity
and solar heaters use sunlight to heat stored water. Small-scale hydropower plants are

used to generate electricity and vary in size (mini, micro and pico, in descending size).

Many small-scale hydro systems are “run-of-the-river” schemes, meaning that the main
energy-carrying medium is the natural flow of water. In these cases, dams are small and
there is very little storage of water. As a result, they are cheaper and less demanding on
the environment, although they are less efficient and heavily dependent on local
hydrological patterns. Technologies that utilize biomass include improved cook stoves
for efficient burning of traditional energy sources or biogas. Biogas can also be used in

small power plants to generate electricity (World Bank, 2004).

Decentralized RETs are particularly suitable for providing electricity services in rural
areas. It has been argued that decentralized systems can provide local power and so can

be locally designed (Havet et al., 2009). Generally they also have low up-front costs
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(though often higher costs per kW installed than centralized t