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EXECUTI\IE SUMI{ARY

1

On the policy front, salient highlights to address these short term challenges and meet the

growing'eneigy needs of the eionomy' include the fcillowing:

4.1 Electricity sub'sector:

The aspiration of this Sessional Paper on Energy is to lay lnt po.t^,...V framework upon which

cost+ffective, affordable and adequate quality energy services *l! !9 made available to the

domestic economy on a sustainabie basis over the period 2004'2023' This Sessional Paper

recognizes that the success of socio-ecortomic and environmental transformation sbategies

prrrl.O by the Govemment at present and in the future is to a large extent, dependent on

ine performance of the energy sector as an economic infrastructure, This Sessional Paper

therefore articulates the cune-nt and future policies to realise these growth strategies.

The challenges facing the energy sector today and as enumerated in this sessional Paper

include, inter alia, a weat< po*ii tunrrission and distribution infrastructure due to limited

investments in power tyrit, upgrading. As a consequen@, the economy has been

experiencing high electricpower syitem losses estimated a1200/o of net generation, extrerne

,oit ge flunituitions and intermittent power outages at 11,000 per month, which cause

mate-riat damage and losses in produciion. These power sys e-m weaknesses coupled with-

the high cost oJ power from independent power producers (lPPs) contribute to high cost of

Ooing"business in Kenya. Other power sub-sector challenges include low per capita power

cons-umption at 121 [Wfr anO iow countrywide electricifi access at 15'3% of the total

population and 3.80/o of the rural population.

The petroleum industry is, on the other hand, constrained by limited supply facilities for fuels

including LPG, domestic production of motor fuels which do not meet intemational quality

standards, inadequate distribution infrastructure in the remote parts of the country which

contribute to high proOuit frices, price leadership which inhibits competition, and insufficient

legal and ,eg-utaiory tramewoii to guide sub-sector openations in consonance witt

intemational best practices for liberalized markets, thus exposing the public to.. health'

environmental and safetyhazards. ln addition and as a result of the inadequacies in the.legal

and regulatory tramework, the sub-sector has witnessed proliferation of substandard fuel

dispensing facilities, anJ unOer dispensing of products including lixing of motor fuels with

keiosene-and dumping oieiport tuets foi illicit linancial gains at the expense of both he

consumer and Government revenue.

Enactment of an Energy Act to succeed the Electric Power Act No. 11 of 1997 and

tf,e ietroferm Act, C'ap f 16 to facilitate prudential regulation. and enhance

stakeholder interests inituOing boosting of investor confidence' This Act will also

Orint unOer its purview, other energy sources and resources cunently not covered in

other legislations;

Establishment of a single independent energy regulator under the Energy Act with

adequate mandate to regulate all sector players;

2.

3

4

a

a

Natronal F-nergY PoltcY
III



a Establishment of a state owned Geothermal Development company (GDC) to be in

charge of geothermal resource assessments and sale of steam to future lPPs and

k.n6.n foi electricity generation. GDC will also sell low enthalpy to other users;

privatise KenGen overtime starting with an initial public offering (lPO) of 307o of its

equity through the Nairobi Stock Exchange;

Creation of a Rural Electrification Authority to accelerate the pace 9f rural

electrification in the country, a function currently undertaken by the Ministry of

Energy;

Unbundling of KPLC into two entities, one for transmission which will be a 100%

state owned and the other for distribution which will be private sector owned'

Promoting privately or community owned vertically integrated. entities either

operating renewable unttgy po*.r fUnts or hybrid sysiems, to coexist with licensed

electricity d istributors;

Allowing power generation companies to access bulk electricity consumers through

the power transmission network;

creating a domestic power pool with a provision for wholesale and retail markets to

create Jompetition and thus reduce the cost of electricity;

privatisation or concessioning isolated pwer stations to reduce operating costs and

thus free up resources for rural eleclrification expansion;

lncrease lifeline tariff apllicable to domestic consumers of up to 50 kWh per monlh

to at least recover the cost of electricity generation; and

Transfer of the rural electrification assets within the interconnected electricity

network to licensed electricity distributors at cost consistent with the law'

a

a

a

a

a

a

a

a

4.2 Petroleum sub'sector:

4.3 Renewable EnergY:

a

a

a

a

a

Divestiture of Govemment interests in oil refining and marketing, and eventually in

the Kenya PiPeline ComPanY (KPC);

promoting investments in oif ienning including supply and distribution of petroleum

products throughout the country;

Enhancing exploration for fossit fuels particularly hydrocarbons through sub-division

of exploration acreage into smaller blocks and cblpction of additional geological

data to attract more oil prospecting companies;

Financing of strategic stoct<s by the Government ancl private sector' equivalent to 90

days deriand in the medium to long term; and

Strengthening regional and international cooperation to promote data and

information exchange on oil exploration'

To encourage the wider adoption and use of renewable energy technologies and thereby

enhance their role in the country's energy supply matrix, Government will design incentive

packages to promote private sector investmenti in renewable energy and other off'grid

generation. Government will also provide requisite supprt for research and development in

emerging technotogies iirt'.ogunLration and wind eneigy generatior' Cogeneration^il5"

;;r;t"t( sugar beiiwlr ue f.hot.o through.an attractive bulk tariff reoime that recogntses

the need to reduce oil based thermal generation toiap tn. current pote-ntiat estimated at 300

MW of electricitY

Natroltal [:ncrgY Itolrcr
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CHAPTER ONE

1.0 INTRODUCTION

1,1 THE NEED FOR AN INTEGRATED NATIONAL ENERGY POLICY
1. The overall national development objectives of the Government of Kenya are accelerated

economic growth and rising productivity of all sectors, equitable distribution of national income,

alleviation of poverty through provision of basic needs, enhanced agricultural production,

industrialisation, accelerated employment creation and improved rural-urban balance. The
extent to which these objectives can be realised on a sustainable basis and in an

environmentally sound manner is dependent on the degree and economic efficiency with which
critical factors of pro(uction are made available and combined with each other to produce the

desired results. The realisation of these objectives is only feasible if quality energy services are

made available in a sustainable, cost effective and affordable manner to all sectons of tre
economy ranging from manufacturing, services, mining, and agriculture to households. The

need for an integrated comprehensive national energy policy cannot therefore be gainsaid.

2. The first attempt to prepare a Sessiona/ Paperon energy was made in 1987, to among other

things, mitigate the adverse effects of oil importation on the domestic economy and balance of
payments and the need to have a consistent policy on energy to ensure security of supply,

efficient but affordable pricing and accelerated development of indigenous resour@s including

the search for domestic fossil fuels, particularly the hydrocarbons.

3. New challenges associated with liberalisation of the economy in the 1990s, including worsening

balance of payments, economic stagnation, rising population, rising poverty, eleckicity rationing

and outages, dwindling official development assistance and the recently observed phenomenon

of climate variability call for a new energy sector development sbategy based on prudent

integrated policies consistent with the broader Government policies on socio-economic
developnent.

4. This energy Sessiona/ Paper therefore sets out the national policies and strategies for Kenya's

energy sector in the short to long{erm.

1,2 THE ROLE OF ENERGY IN ECONOMIC DEVELOPMENT
1. The level and intensity of commercial energy use in a country is a key indicator of economic

groMh and development. lt has been observed that countries with low per capita consumption

of commercial energy register correspondingly low per capita gross domestic produci 1GOe1.
The converse is also tnie with countries enjoying higher per capita incomes usually recording

relatively high levels of per capita energy consumption, even after taking into consideration

efficient utilization to realize the same level of output.

Natronal Energy Polrcy



2. Commercial energy consumption in Kenya has for the last three decadei experienced a decline,
due to weak and sluggish economic performance, as can be discerned from Table 1.1. This is in
stark contrast with the growth in commercial energy consumption in countries, which have
witnessed good economic performance such as Egypt and South Africa both of which are
Kenya's trading partners in Eastern and Southern Africa. These two countries registered high
g'rowths in both energy consumption and Gross National lncome (GNl). The fastest increments
in both per capita incomes and commercial consumptions were registered by the South East
Asian countries of Malaysia, South Korea and Singapore, a reflection of their booming
economies

Table 1.1: Per capita GDP Relative to Per capita commercial Energy consumption tor
Selecfed Countries.

Sourco: World Bank Development lndicators

3. Kenya's low and declining commercial energy consumption over the last three decades is

attributable to a conesponding falling kend in economic performance. Between 1g74 and 197g,
GDP grew'at'a reasonable rate of 5.2o/o per annum on average, however, this grouffr
plummeted in the subsequent years, averaging 4.10/0, 2.5o/o and 1.3% per annum over the

''-' periods 1980{9, 1990-95 and 1996-2002, respectively, Anrong the'faclons that contributed to

this declining economic performance were the cumulative effects of the oil shocks of the early
, 1970s and 1980s, pursuit of riteak macroeconomic and structural policies and occasional

droughts particularly in 2000, which was the worst drought since the period 1g47 to 194g.

4' ln more specific terms, the low consumption of commercial energy is aftributed to:

2

COUNTRY

PER GAPTTA

GROSS NATIONAL

lNcot E

(us $/cAPtTA)

COMPOUND

GROWTH

RATE%

PER CAPTTA

COMITERCIAL EI{ERGY

coilsumPTtoN

(koe/capita)

COMPOUND

GROWTH

RATE%

1971 2000

3s0

1971

115

2000

Kenya 127 3.6 89.4 (0.e)

Egvpt 211 1,490 7.0

4,5

213 726 4.3

South Alrica 719 2,600 1,993 2,514 0.8

Zmbab$€ 2M 440 1.8 443 809 2.1

Itrlalaysia 406 3,380 7.6

12.5

435 2,126 5.6

Souh Korea 298 9,010 507 4,1 19 7.5

Singapore 1,088 22,789 11.1 1,551 6j20 4.8

SutsSatraan Afiica 198 476 3.1 225 517 2.9

High lncome Economies 3,066 27,608 7.9 4,407 5,694 0.9
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a) low level of industriarisation as the manufacturing sector onry accouDts for about
13 % of GDP;

b) high dependence on rain-fed agricultur:e as the prirne mover of the economy
which accounts for about 25% of GDp;

c) high cost of acdess to commercial energy, particularly electricity

d) low per capita incomes; and,

e) Limited investment in suppry and distribution networks.

5' The economic policy challenge facing Government is to reverse this downward trend and put the
domestic economy on a recovery path ata reasonable pace to redress rising poverty.

6' The principal taxation policy pursued by Government in the energy sector has hitherto been
based on the need to create a sustainable balance between fiscal revenue generation and
ensuring accessibility of energy by the low income segmenrs of the population at reasonable
prices' The Govemment also uses taxation as a prudent policy instrument to discourage
wasteful consumption of energy and by extension to encourage its efficient utilization in a cosl
effective manner.

7 ' Given this policy regime, the energy sector has continued to play its role as a significant
contributor to fiscal revenues through taxes, levies and duties imposed on various petroleum
producb, electrical energy and materials sourced by service providers for operations and
maintenance including network expansion. The contribution of the energy sector to the overall
tax revenue is about 20o/o, equivalent to 4yo of GDp

B' Cunently the energy sector provides direct and indirect employment to an estimated 16,000
persons.

9' The cost of energy has significant impacts on economic activities particularly those that are
energy inlensive such as cement, steel and pulp and paper production. ln a liberalized market
such as Kenya's, bnergy prices are a significant determinant of competitiveness of local
manufactures relative to imports. ln this regard, high energy prices impact negatively on
domestic wealth creation, balance of payments and employment creation since consumers opt
for cheaper imports. ln addition, high energy prices reduce our exprts due to their high costs,
assuming other factors of production are efficient,

3National Lncrgy I,olrcy



10. While domestic petroleum luels are priced on the basis of import parrty to a large extent,

electricity prices are currently based on the long run marginal cost of supply principle, which

makes our tariffs much higher than those of our trading partners. Thus, the cunent high tariff

regime is as a result of the tariffs adjustments effected in the 1990's to raise needed revenues

for undertaking planned generation projects some of which had been delayed for lack of

requisite funding. ln the fufure, crowding of investments will therefore be avoided, while

generation and transmission will continue to be undertaken on the basis of least cost

development criteria, as has been the case hitherto to ensure cost effective tariffs. Despite the

cunent high tariffs, the power sub-sector has continued to experience financial constraints due

to high power systems losses, the devastating drought of 1999-2000, limited customer base and

extremely low economic growth.

1.3 ENERGY POLICY OBJECTIVES

1. The broad objective of the energy policy is to ensure adequate, quality, cost effective and

affordable supply of energy to meet development needs, while protecting and conserving the

environment. The specilic objectives are to:

a) provide sustainable quality energy services for development;

b) utilise energy as tool to accelerate economic empowerment for urban and rural

development;

c) improve access to aflordable energy services;

d) provide an enabling environment for the provision of energy services;

e) enhance security of supply;

f) pronrote development of indigenous energy resources; and,

g) promote energy efficiency and conservation as well as prudent environmental,

health and safety practices.

2. ln order to meet these policy objectives and address the demand for energy as a critical input for

development, the following key challenges have been identified:

a) expanding and upgrading of energy infrastructure;

b) promotion of energy efficiency and conservation;

c) protecting the environment;

d) mobilizing requisite financial resources for operation and expansion of energy

services consistent with rising demand;

e) ensuring security of supply through diversification of sources and mixes in a cost

effective manner;

f) increasing accessibility to all segments of the population;

g) improving corprate govemance and accountability;

h) enhancing legal, regulatory and institutionalframeworks to create both consumer

and investor confidence; and,
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i) enhancing and achieving economic competitiveness and efficiency in energy
production, supply and delivery.
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CHAPTER TTVO

2.0 OVERVIEW OF THE ENERGY SECTOR
1' The commercial energy sector in Kenya is dominated by petroleum and electricity as the prime

movers of the modern sector of the economy, while wood fuel provides energy needs of the
traditional sector including rural communities and the urban poor. At the nalional level,
woodfuel and other biomass account for about 68% of the total primary energy consumption,
followed by petroleum at22o/0, eleckicity at g% and others at about less than 1%. Solar energy
is also extensively used for drying.

2.1

2.1.1

1

ELECTRICITY

Sub.Sector Reforms

Elechicity, by virtue of its versatility in application is crucial to Kenya's economic arowth.
Moreover, it is the most sought after energy service by the society and access to electricity is
associated with rising or high quality of life. However, its consumption in Kenya is extremely
low at l2lkilowatt-hours (kWh) per capita and national access rate at about 1Syo is below the
average 32o/o tor developing economies.

2. Significant reforms and restructuring were effected in the por,rcr suFsector by Government
between 1994 and 2000, through rationalization of the operations of sub-sector players by
placing all power generation assets under KenGen and transmission and distribution assets
under KPLC, tariff adjustments to generate revenue for system operation and expansion,
inkoduction of competition by liberalizing generation, thus broadening resour@ for generation
system expansion and enactment of new electricity law in 1997 under which an independent
power sub-sector regulator was established.

lnstitutional Arran gements

Government's activities in the power sub-sector are limited to formulation and articulation of
policies through which it provides an enabling environment to all economic operators and other
stakeholders, training of manpower, preparation of 'the counfy's 20 year rolling Least Cost
Electric Power Development Plan (LCPDP) revised annually to take account of new
information, implementation of the rural eleckification programme and to a large extent
mobilisation of financial resour@s for system expansion.

2' The Eleckicity Regulatory Board (ERB) is an autonomous, independent sub-sector regulator,
established in 1998 under the Electric Power Act to, inter alia, set, review and adjust consumer
tarifb, approve power purchase agreements, promote competilbn in the sutrsector where
feasible, resolve consutner complaints and enforce environmental, health and, safety
regulations.

2.1.2

1

6Natronal linergy Polrcy
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3. KenGen, a 100% state owned company, and KPLC in which state interest stands at 51% of the

equity are the principal players in the power subsector. KPLC has a virtual monoply in pwer
transmission and distribution. Furthermore, KPLC as the only licensed public Electricig
Supplier has energy purchase contracts with lndependent Power Producers (lPPs) and
KenGen. KenGen accounts for about 82.1Yo of the total installed capacity, ffre private sector for
about 15.2%, imports for about 2.4o/o and the Government under the Rural Electrification
Programme for less than 1%. The two parastatals: KenGen and KPLC, have the responsibility
of raising funds needed for system expansion with and without state guarantees.

4. The involvement of the private sector in commercial power generation is a recent development
since power generation was only liberalised in 1997. Four lPPs with a combined installed

capacity of 187 MW are cunently in operation. The role of the private sector is expected to grow
over time in power generation, distribution and supply. However, the transmission network will
remain a monopoly of the public sector providing power wheeling access to electric power
producers, large retail consumers, other bulk power suppliers and distribution companies.

5. The electricity sub-sector faces a number of challenges, key among them include limited

capacity for resource mobilisation, low access to electricity services, high consumer tariffs and
environmental concerns. These challenges are discussed below.

2.1.3 Resource Mobilisation

1. The Govemment has in the past sought and obtained large amounts of development assistance

from external sources, parttcularly from our development partners, on concessionary terms to
implement power system expansion in consonance with rising demand for electricity. However,
since the end of the cold war, this external source of funding has mntinued to dwindle thereby
impacting adversely on our ability to implement planned development projects on a timely basis.
The drop in funding was largely due to the emphasis by our development partners on the need to
promote private sector involvement in the provision of commercial infrastructure. Furthermore, the
liberalisation of power generation in 1997 has also not attracted significant private sector interest

and despite the small number of bidders for the prolects implemented or under implementation by

the lPPs, serious delays had been encountered in concluding negotiations with successful lPPs.
This had further worsened generation capacity shortfalls in 2000, leading to massive power

rationing and attendant devastation of the economy from.which it is as yet to recover. Given this
situation, there is therefore a need to address issues of concem to the lPPs, where prudenfly
possible but not at any cost.

2. Moreover, due to the inability to mobilise requisite funding for undertaking prefeasibility and

feasibility studies of our hydro potential and for geothermal resource assessment, the counfy risks

being overly dependent on the expensive oil-lired generation to meet propcted growth in demand
for electricity. lt is therefore critical to mobilise needed resources to undertake these assessments if

both hydro and geothermal power projects are to play a significant role in economic merit order
ranking in our electric power generation planning which emphases selection of projects based on

least cost development criteria. The screening of power generation projects for economic merit

7Natronal Encrgy Pollcv
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order ranking is dependent on the quality of information available and hence the need for
undertaking these studies

3' Despite the electricity tariff reforms and organizational restructuring, KpLc, which is the sole
distributor of commercial electricity, has continued to manifest weak financial performance, which
has impeded access to domestic and intemational money markets for the needed system
reinforcement and expansion. Further more, such performance has largely influenced the demand
for and degree of onerous payment security guarantees from lenders and lpps, further aggravating
the already weak linancial situation of KPLC. There is therefore need to undertake further reforms
to improve KPLC's performance and create an appropriate pwer market structure capable of
attracting both domestic and foreign investments, at competitive costs.

2.1.4 Access to Affordable Electricity

1' lt is common knowledge that a developing economy requires large quantities of affordable but
quality electricity services to effect a prudent pace of social transformation and economic
development' Access to electricity services by all sectors of the economy is therefore, crucial;
particularly manufacturers and services to enable our products compete favourably on both the
domestic and internationar markets, other facrors being equar.

2' However, access to affordable eleckicity services has been constrained by a combination of low
consumer incomes and high electricity tarifb. Furthermore, the rate of electrification cunen1y at
about 15% of the population has rcmained low due to the high cosrs of consumer connections and
network expansion, particularly in rural areas and among the urban poor. ln lhe ruralareas where
the access rate is about 4%, the scattered nature of human setilements further escalates the cost of
supply as well as accessibility. A new policy strategy is therefore needed to redress these
challenges.

2.1.5 End-User Tariffs

1' The crowding of power generation and transmission prolects following the lifting of donor aid
embargo to the energy sector in the second half of the 1990s has conkibuted to high consumer
tarifh; as have operational inefiiciencies of KPLC and the high generation tariffs charged by lpps.
High consumer tariffs have in tum affected affordability and hence accessibility of electricity by
@nsumers, thus leading to marginalisation of low-income consumers including some small-scale
commercial and industrial enterprises. As high electricity tariffs are a disincentjve to social and
economic development, there is need to critically develop strategies for reducing tariffs to spur
growth.

2' Such strategies should include cost effective operation and maintenance of gereration and
distribution companies, implementation of projects based on reast cost criteria, prudent corporate
govemance, review of the fiscal regime including indirect taxes levied on power generation,

. hansmission, distribution and supply equipment, plant and machinery, spare parts and related
accessories: and, implementation of generation and transmission projects on schedule to avoid
undue demand for tariff increases to finance the prolects.
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2.1.6 RuralElectrification

1' The rural electrification programme was started in 1g73 as part of the basic infrastructure to
stimulate sociocconomic groMh, stem rural-urban migration through creation of social amenities
and employment opportunities at close proximities to lhe rural population and thus uplift the quality
of life in the rural areas. However, the rate of penetration has been slow with only g 

1 ,06g direcly
metered consumers having benefited from the programme by January 2004. The low penetration
level is attributed to past mismanagement of financial resources, high cost of network extension,
low consumer densities and the scattered nature of the human setflements in rural Kenya. ln 2003,
itcosted more than KShs.1,2 million on average to constructa kilometre of an llkVora 33kvline.
Thus, the average cost of supplying a rural consumer was KShs.1g0,000, which is about seven
times the national per capita income in 2002. Rural electrification schemes also incur higher
operating costs per unit sold than the KPLC system sales. For example, over the period 1gg7/9g to
2001102 the average cost of selling one unit of electricity under the rural electrification programme
was KShs'12"4 per kwh for the interconnected system as opposed to KShs,7,7g per kWh for
KPLC, while for the isolated programme schemes the cost was KShs.32.0 per kwh.

Despite this high cost, very few of those who have been connected in rural market centres have
made economic use of eleckicity. This has been attributed to poor entrepreneurship, high poverty
incidence which nationally stands at about 56% of totar population, lack of awareness on the
potential for electricity to stimulate income generating activities and lack of innovative and
appropriate financing schemes to promote commercial and industrial enterprises including irrigated
agriculture and fisheries.

Because of high maintenance and operating losses relative to the tariff charged, g0% of the Rural
Electrification Programmes revenue from sales and the 5% levy introduced in August, 1g9g is used
to linance net operating losses, thus leaving very little funds for system expansion. For this reason,
the large numbers of projects submifted every year for funding are not implemented. There is
therefore urgent need to address challenges of limited funding in order to increase the rate of rural
electrification to a penetration target of at least 40o/o ofthe rural population by Z020from the cunent
4o/o' There is also need to explore altemative innovative mechanisms for funding the Rural
Eleckification Programme and for operating and maintaining the system in order to release funds
for electrification expansion through on and off_grid systems.

The current institutional arrangements for implementing rural electrification are unsatisfactory.
There is no fully-fledged Government agency specifically dealing with rural electrification ptanning,
resource mobilisation, system expansion and operation. Currently an inter-ministerial committee
including KPLC, which also doubles up as the implementing contractor, is running the Rural
Electrification Programme. Moreover, due to the lack of such an institution, rural electrification
planning is not properly incorporated into integrated energy and development planning, despite
explicit policy statements in the past economic Sessiona/ Papers and Development planson the
need for such integration. lt is therefore critical to establish a Rural Electrification Agency, to be in
charge of the programme

4
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2.1.7 Environmental Concerns

,1. The Conskuction and operation of electric power projects have direct impacts on he quality of the

environment either by the emission of pollutants or by changing the ecological systems. The degree

of pollution and other ecological impacts are dependent upon the nature of the technology in use as

well as the size and the general location of the plant. Environmental, health and safety regulations

require that mitigating measures be put in place to minimise the adverse impact of such projects.

Therefore, comprehensive environmental impact assessments are conducted for all projects prior to

their implementation to ascertain the level of potential environmental damage, the required

mitigation measures as well as the associated costs.

2. Geothermal and hydroelectric power projects are known to have relatively less environmental

impacts than fossil fired plants. However, not much attention has hitherto been given to the

environmental impacts of the distribution grid expansion and therefore there is need to address the

challenge while striking a sustainable balance between the environmental concems posed by the

distribution grid expansion on one hand and economic development, access and affordability on the

other.

2.2 FOSSIL FUELS

2.2.1 FossilFuels in Kenya

1. Petroleum fuels are the most important source of commercial energy in Kenya, and are mainly used

in the transport, commercial and industrial sectors. ln 2002 the consumption of pekoleum fuels in

Kenya was 2,3 Million TOE, equivalent to per capita consumption of 74 kilogrammes, a figure which

is low even by the standards of developing economies; and is attributable to stagnation in economic

growth and over dependence on rain-fed agriculture.

2. Coal is exclusively used in the industrial sector, particularly in the cement industry for process heat.

The level of consumption in 2002 was 99,000 TOE.

2.2.1 lnstitutionalArrangements

1. Direct Government involvement in the petroleum industry is in the oil refinery where it co-owns the

Kenya Petroleum Refineries Ltd (KPRL) with three private companies (Shell, BP Petroleum and

Caltex) on a 50-50 % equity basis and in oil storage facilities at Kipevu, capable of holding'1.5

million banels. The storage facilities are available'to all licensed importers at a fee. The

Government through the Kenya Pipeline Company (KPC), in which it has 100% equity, owns a

peholeum pipeline that runs from Mombasa to Nairobiand weslern Kenya with terminals in Nakuru,

Eldoret and Kisumu. The Govemment is also the sole owner of the National Oil Corporation of

Kenya (NOCK), which is 'involved in oil supply and distribution. NOCK also undertakes oil

exploration on behalf of the Government. The Kenya Railways Corporation (KR), 100% state

owned, is a key transporter of petroleum fuels, primarily LPG, heavy diesel and fuel oil from

Mombasa to Nairobi and other up-country demand centres. lt also transports kerosene, petrol and

automotive gas oil, principally to areas not served by the pekoleum pipeline.
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2. Regulatory functions in the petroleum sector are shared amongst various players including the

Ministry of Energy, Provincial Administration and Local Authorities. The Petroleum lnstitute of East

Africa (PIEA) which is a voluntary membership institution patronised by the major oil companies
plays a key role in capacity building and awareness creation

3. The private sector hbs an extensive network of distribution and marketing ouflets in different parts

of the country and accounts for about 99.4% of the total market sales of petroleum fuels. Seven oil
companies, Shell, BP, Total, Mobil, Kenol, Kobil and Caltex account for about 85Yo of the total sales
and the balance of 150/o by NOCK and several small companies. Collectively, the oil companies
have installed about 1000 filling and service stations countrywide. NOCK, on the other hand has

seen its market share decline from about 2o/oin2000 to about 0.6% in 2003 and has thus failed to

live to the original Government objective of using the company to regulate petroleum market prices

through competition, foilowing the deregulation of the industry in 19g4.

4. The liberalization of the petroleum industry in 1994 has resulted in the entry of new players some of
who not only compromise safety, health and environmental standards but also deny Government of
its fiscal revenue through dumping of export fuels and adulteration of motor fuels with lowly taxed

kerosene. Motorists have also become victims through purchase of off-specification fuels and

delivery of lower fuel quantities as a result of meter tempering. The challenge is therefore to evolve
an effective legal and regulatory framework to guide the pekoleum sector in accordance with

international norms and practices for liberalised markets.

2.3 BIOMASS

1. Biomass energy resources are derived from forests formations such as closed forests, woodlands,

bush lands, grasslands, farmlands, plantations and agricultural and industrial residues. These
resources include woodfuel (firewood and charcoal) and agricultural residues. Biomass fuels are

the most important source of primary energy in Kenya with woodfuel consumption accounting for
over 68% of the total primary energy consumption.

2. About 2% of Kenya's land area is covered by forests which produce about 4lo/o ol the biomass

energy resources including wood wastes. The balance is derived from farmlands in the form of

woody biomass as wellas crop and animalresidues.

3. There have been two studies on biomass energy undertaken by the Ministry of Energy, one in 1980

and the other in 2000 respectively. These studies, despite being two decades apart reflected
widening gap between supply and demand for woodfuel and recommended policy interventions to

redress this challenge, There is, however, need to undertake more studies preferably at five year

intervals in order to provide more relevant data for purposes of planning, policy formulation and

analysis.

4. There exists a substantial potential for power generation using forestry and agro-industry residues

including bagasse from the sugar industry for own consumption and supply to the grid.
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5. The challenge is therefore to promote sustainable biomass harvesting through innovative and

efficient exploitation and utilisation technologies while at the same time providing policy triggers to

shift rural energy consumption to cleaner fuels like liquefied petroleum gas (LPG) and kerosene.

2.4 OTHER RENEWABLES

Kenya is endowed with significant amounts of other renewable energy sources which, inter alia,

include solar, wind and small hydro power. Others include power alcohol, biogas and municipal

waste energy. However, only solar, wind and small hydropower are currently harnessed for use in

Kenya.

2.4.'l Solar Energy

1. Diverse application of solar energy include solar thermal for heating and drying and solar

photovoltaic (PV) for lighting, water pumping, refrigeration and telecommunications. Solar PV is

widely used for provision of electricity in off-grid rural and urban slum areas for low power

application. lt is estimated that up to 4 MW of PV power is cunently installed in Kenya. 0n the other

hand, solar thermal is used for drying and water heating. The Government recogntzes the great

potential of this source of energy and will encourage the development and utilization of appropriate

technologies.

2. The challenge is to develop fiscal and regulatory frameworks to create an enabling environment to

accelerate the development and utilization of the technology in the country,

2.4.2 Wind Energy

1 . Wind energy has been used in Kenya primarily for water lifting since the beginning of th 19th century

but its use declined with the advent of oil fired internal combustion engines, which are flexible and

more convenient to use. However, with the rising cost of oil, the exploitation of wind energy is

becoming increasingly more attractive particularly in areas remote from the grid and oil supply

outlets. To promote investment in wind energy generation, the Ministry of 'Energy has recently

completed preparation of a broad National Wind Atlas. ln addition, the Government is promoting

the development of wind-diesel hybrid systems for electricity generation under rural electrification

programme in areas remote from the national grid.

2. The challenge is therefore to attract substantial private sectbr investments in the fabrication of wind

power systems and in wind energy generation with a view to significantly increasing the role of wind

energy in the country's energy supply matrix.
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2.4.3 SmallHydro

ln addition to the identified economically significant hydroelectric capacity in sites with at least 30 MW
potential, it is estimated that there exists at least 3,000 MW of hydroelectric power potential in the
category of small, micro to pico hydro projects that are cunenfly considered uneconomic to exploit.
However, it is probable that pre-feasibility studies of these projects may establish economic viability for
a host of applications including community based electricity production. Government will encourage
development of such projects by communities and investors alike through mobilization resources for
undertaking preJeasibility studies, and feasibility studies for those commanding high economic merit
order ranking' The challenge is therefore to undertake reconnaissance, pre-feasibility and feasibility
studies on the resource potential in all river drainage basins.

2.4.4 Power Alcohol

1' Power alcoholwas introduced in Kenya as a fuel blend for gasoline in 1983. However, due to its
production related problems leading to unsustainable pricing, its use was discontinued in 19g3. This
blend which was used as a substitute for premium gasoline (93 0ctane)) had a volume composition
of 65% super petrol, 10% alcohol and 2so/o ordinary or regular petrol.

2' The Government will reintroduce power alcohol as a motor fuel in its long-term policy to enhance
security of supply and redress the trade imbalance arising from petroleum imports based on a
prudent economic pricing policy. The challenge is to redress the management and pricing problems
which led to the loss of its competitiveness in the market place and the eventual withdrawal there
from.

2.4.5 Bio diesel

1' Bio diesel is cunently not in use in Kenya; however, the potential for its production from locally
grown trees and crops exists. There is therefore need for research and development on the
potential for the exploitation of this energy supply option, leaming from the experiences of other
countries that have succeeded in the implementation of this technology.

2' Given the shortage of arable land in Kenya, climate variability and high dependence on rain-fed
agriculture, thus leading to inadequate food production chin, the challenge is to develop
biotechnologies for production of crops suitable for production of bio-diesel in low and medium
potential lands.

2.4.6 Biogas

1' Despite its potential benefits, the penetration rate of biogas technology is still very low. Research
has shown that about 30o/o of the 800 biogas digesters inkoduced in the1980s have fallen into
disuse. The main problems are poor management, high initial capital costs, high maintenance
costs, limited water supply and weak technical support.

2' The challenge is to redress these constraints with a view to improving system management, and
the level of awareness so as to enhance wider acceplance and adoption of the technology. The
Government will provide technical support in form of research, development and demonshation.
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2.4.7 Municipaland lndustrialWasteEnergy

1. With the appropriate management of municipal waste, it is possible to generate eleckicity using

different technologies, the sale of which could generate a revenue stream sufficient to cover the

costs of waste collection and treatment by local authorities. For the large cities in Kenya that

continue to experience serious waste management problems, the use of waste for electricity

generation is a unique solution to their revenue problems as well.

2. The challenge is to improve waste management, including sorting to identify waste suitable for

electricity generation. Further, there is need to identify appropriate technologies with potential for

electricity production using municipal waste as feedstock.
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CHAPTER THREE

3.0 ENERGY DEMAND

3.1 lntejrated Energy plann in g

1' There has been no systematic attempt to undertake an integrated and holistic energy planning
for purposes of policy formulation or analysis in Kenya to date. Such planning, which should be
based on prudent analytical principles, would consider the energy sources and the consuming
sectors and prolect future energy demand and associated supply based on least-cost options.
The scenarios would take into consideration the natural resour@s endowment taking
cognizance of their economic potential and the possibilities for substitution between various
energy sources as well as technological improvements in end-use devices. ln an ideal situation,
prolections of demand for the respective energy sources would then be based on these
scenarios, to the extent that inter-fuel substitution is economically and financially prudent.

2' There is therefore a need to reconsider the energy planning process with a view to making it
integrated, internally consistent and analytically more sagacious in order to enhance the value
and utility of the plans so developed.

3.2 Demand Projections for Electric power and Energy

1' The demand for electricity sold through the KPLC system and isolated stations has over the
period 1998/99'2002103 been mixed due to the combination of the effects of a severe drought,
high capital cost for access and the prevailing economic recession. ln the Fy 1g9g/gg the
overall demand for eleckicity stood at 4,637GWh, but declined to 4,081GWh at the peak of the
drought in the FY 2000101. This has since picked up slightly as KenGen and lpps sold
4,750GWh to KPLC in FY2002103 but its growth is still hampered by the stow economic
recovery. The current peak demand stands at g21MW.

2. Demand for electricity in Kenya is projected to grow from 4,g50GWh in the Fy 2003/04 to
8,561GWh in the FY 2013114, representing an annual average growth rate of 5,6y0. This
translates into about 1,421MW peak demand by 2013t14,from about g21MW in the Fy ZOo3lO4,
conesponding to an effective generating capacity of aborlt 1,645MW. As GDp growth is a key
determinant, higher levels of economic growth will result in faster growth in the demand for
electricity. The projected high growth in electricity demand is based on projected annual GDp
growth ot2.3o/o in 2004, 3.4o/oin2005 and 4.60/oin2007 andbeyond.
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3.3 Electricity Consumer Base

1' As at June 30u' 2003 the number of customers connected to commercial electricity supply stoodat 643'274' This figure includes 87,175 rural electrification consumers by 30u, June 2003.viewed another way, this figure represents an electrification rate of 150/o ofthe total population
out of which 4% is the rural population with direct access to electricity. rhis level of nationalpenehation is very low relative to an averag e of 32%for deveroping countries. A few countries insub-saharan Africa have a penetration rate well above the global average for developrng
countries; south Africa 670/o, Ghana 45o/o ?nd zambia 42o/o. Both runisia and Egypt haveaccess rates above g0%, i

2' The challenge is therefore to ensure growth in electricity supply to meet increasing demand, andto improve national eleckicity access to levels comparable witr emerging African economies andother developing countries

3.4 Demand projections for petroleum fuels and Coal

1' Petroleum oil is imported in form of crude oil for domestic processing and as refined products.
Petroleum accounts tor 20o/o of the total primary energy consumed in the country, while coalcontributes less than 1%.

2' During the period 1998/99 - 2oo2to3 petroleum imports averaged 2.s million Metric Tons per
annum accounting for 25.70/o of the country's total annual import bill. Kenya,s per capita
consumption of commercial energy at 89 kilogrammes of oir equivalent (koe) for that period
1998'2002 is below the 1994 commercial energy average of 384 koe for low-income economies
and a world average of 1,434 koe.

3' The overall demand is proiected to rise by 2 %per annum on average to reach 2.g3 milliontonnes by FY 2009/10' However, with improved economic performance as a result of bothmacro and structural policies being pursued by the Government to stimulate recovery andgroMh' consumption of pekoleum fuels could be expected to surpass this projected level of
demand.

4' coal is currently used only by Bamburi Poruand cement company, where it complements heavyfuel oil for process heat. The consumption of coal has averaged 130,000 metric tonnes per
annum over the last five years, with the highest consumption naving been registered in 1gg7 at152'000 metric tonnes and the lowest in 2000 at 110,000metric tons. consumption recovered
marginally in 2002 to 164,000MT. coal consumption is not expected to change markedly,
unless there is a significant drop in its price with a corresponding steep rise in the cost of fuel oil;or in the event of discovery of commerciar deposits of coar in xenya.
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5. Coal utilization has remained low in Kenya despite rnternational prices having been reasonable

and fairly stable over the years relative to pekoleum. Some of lhe major problems preventing

wide application include inadequate import handling and storage facilities (cunently imported

coal comes in through Mbaraki terminal and is stored in the open) high conversion cost in

industry changeover from fuel oil to dual fuel fired kilns and boilers; and, lack of flscal incentives

to encourage companies convert their liquid fuel fired systems to dual fuel.

Efforts to promote coal as an alternative source of commercial and industrial process since 1g80s

have been unsuccessful. The challenge is therefore to promote rational, efficient and cost effective
utilisation of these imported fossil fuel resources whrle protecting the environment.

3.5 Demand Projections for Biomass Energy

1. Based on a comprehensive study undertaken in the year 2000, on supply and demand for

energy, the estimated demand for woodfuel and other biomass in Kenya stood at 34.3 million

metric tonnes, comprising 15.1 million metric tonnes of fuelwood and '16.5 million metric tonnes

of wood for charcoal Only '17% of the households consuming fuel wood buy it, while the rest

obtain their fuelwood supplies from various sources including own farms and the rangeland

2. The study revealed that approximately 89% of rural households use firewood compared to 7% in

the urban areas, with a corresponding per capita consumption ol741kg and 691kg rn the rural

and urban areas respectively On the other hand, 82o/o of the households in urban areas and

34% in rural areas rely on charcoal to meet their energy needs. The per capita consumptions of

charcoal in urban and rural areas were 152Kg and 156 kg respectively, depicting a national

consumption of 2.4 million metric tonnes per annum. This level of consumption translates into a

trade volume estimated at KSh. 175 billion, equivalent to approximately 43% of the total

expenditure on petroleum imports. These consumption patterns are consistent with the findings

of a similar energy survey undertaken by the Ministry of Energy in 1980.

3. There is a growing active market for fuel wood trading in the urban areas wilh all the wood

consumed being bought while only a small percentage of fuel wood is commercrally traded in the

rural areas as most of it rs collected lreely kom the farm and rangelands. This growth in fuel

wood trade is a reflection of the rising opportunity cost of both land and fuel wood labour.

4. There is a dynamic market for charcoal throughout the country and its prices vary with eco-zone,

demand, distance from source and season. lt is actively traided in 4 litre tins or containers of

similar measure at about KShs.30.00, which translates into about KShs.400.00 per 34 kg bag.

However, a 34 kg bag of charcoal traded for KShs.300.00 in Nairobi in the year 2000.

5. ln the absence of policy intervention, demand for biomass is expected to reach 53.4 million

tonnes in the year 2020 lrom about 34.3 Million tonnes in 2000. However, with policy

interventton, this is expected to decline to below 30.4 Milhon tonnes largely through introduction

of more efficient end-use devices and promotion of LPG as a household fuel among the urban

poor and the rural population
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6' An estimated 34,280,490 metric tonnes of woody biomass and crop residues were consumed in
the year 2000 as tabutated below,

Table 3.1 : consumption of various Energy Types (year 2000)

Fircwood Wood for Charcoal Wood Wntcc
T T T

7,624,935 136 459
709 863

467 145 900

16
liource Kanlor 2002

7 ' The continued high dependence on woodfuel and other forms of biomass as the dominant
primary sources of energy largely to meet household energy needs has conlributed to
unsustainable harvesting of biomass with attendant negative impacts on the environment, which
could be attributed to serious climate variability and associated unpredictability in rainfall
patterns. ln addition, continued consumption of biomass fuels contributes to poor health among
users due to excessive smoke emissions in poorly ventilated houses.

8. Biomass energy will contrnue to be the primary source of energy for the rural population and
urban poor for as long as it takes to transform the rural economy from subsistence to a highly
prod uctive monetised economy.

9. There exists woodfuel supply-demand imbalance, degraded eco-system and catchment areas,
and lack of affordable energy alternatives to meet the needs of the rural areas and urban poor.

10. Lack of a favourable legal framework for charcoal production, distribution and marketing;
awareness of tree growing as a commercially viable business enterprise; adequate data on
biomass consumption and production; incentives for electricity cogeneration in sugar production,
and harmonization of the policies and activrties of the various mrnistries responsible for biomass
energy issues

1 1. Other constraints to effective inter ministerial and other stakeholder policy interventions include:

(i) The low profile and recognition given to biomass as a source of energy, despite its
predominance in the energy matrix;

(ii) Failure to exploit the opportunities for transforming agro industries, especially the

sugar industry through the modern use of biomass energy; 
,

(iii) High incidence of poverty as a constraint to shifting from traditional biomass to
modern energy; and,

(iv) lnefficient production and use of biomass energy

Fuels Category

T

Ferm Rasiduc

Rural Household

Urban Household
I

Cottage lndustries

Total t3
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3.6 Demand projections for Other Renewable Energy

1' No rigorous attempts have been made to project cost effective demand for the other renewable
energy sources including solar, wind, biogas and municipal wastes. However, from the energy
consumption based on installed capacities of the systems currenily in use, rudimentary
estimates of the current projected future demand for solar energy are provided in the
subsequent paragraphs. The only exception is the demand for solar energy for crop drying.

2' solar energy can be used forheating, drying and generating small quantities of electricity. Solar
thermal is wrdely used for drying in the rural areas, for water heating in hotels and similar
institutions' Solar photovoltaic, on the other hand is used for generating electricity by households
in rural areas' solar drying of coffee, cereals, vegetables, fish, hides and skins is a widespread
technology whose potential needs to be explored with a view to improving products quality
through introduction of commercially viable solar driers.

3' The 200,000 photovoltaic solar home systems in use mainly in areas remote from the eleckicity
grid comprise an installed capacity of 4.3MWo and generate gGWh of electricity annually
primarily for lighting and powering television sets, The demand for electricity generated from
home based photovoltaic systems is projected to reach 22cwh annually in the Fy 201g120 from
an installed capacity of 10MWu This represents an annualgrowth rate of 20,000 units per year,
as has been the case for the period 1999/2000 -2oo2to3. tt is estimated that with the projected
growth in income generating activities in rural areas such as tea, dairy and coffee cooperatives,
this number is likely to rise.

4' solar water heating is competitive with both electricity and oil-fired systems and the number of
units cunently in use rn Kenya provide an estimated 19,000 TOE annually, from the 50,000 units
that were in use in FY 1999/2000. These systems were mainly used in institutions such as
hotels, hospitals and learning institutions. The demand for solar for water heating is prolected to
grow to 400'000 units by 2o19t2} equivalent to 150,000 TOE. This represents a growth rate of
10o/o pil annum The growth in demand rs expected to come from households, public institutions
and commercial establishments such as hotels

5 The percentage of solar energy harnessed for commercial and domestic applications is
insignificant relative to the available potential. Among the constraints to accelerated market
penetration are:

a) lack of legal and regulatory framework and institutional support to promote
widespread use of sorar energy and protect consumer interests,

b) high capital costs of the systems relative to consumer incomes. Despite gradual
reduction of the lndirect taxes by the Government over the years, the cost of solar
home systems has remained beyond the reach of many potential consumers;

c) erosion of consumer confidence because of inappropriate system standards, faulty
installations, importation of sub-standard syslems and poor after sales service ;
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d) rising thefts of photovoltaic panels tnstalled rn rural homes, thus discouraging their

purchase and by extension growth,

e) lack of awareness on the potential opportunrtres and economic benefits offered by

solar technologies; and,

Q lack of appropriate credit and financing mechanrsms to facilitate acquisition of solar

technology by the rural population and urban poor.
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CHAPTER FOT'R

4.0

4.1

4.1.1

ENERGY SUPPLY

ELECTRICITY

Generation System

The generation system has an installed capacity of 1,23g MW, comprising 677 Mw of domestic
hydropower (55%), 125 MW Geothermal (10%), 407 MW oil-fired thermat (33%)and 30 MW of
imported hydro from Uganda (2%). The corresponding effective capacity is 11112MW under
normal hydrology against a peak demand of 821 MW. However, under severe drought such as
the 2000, the effective capacity of the hydropower plants woutd be reduced from 639 MW to 501
MW which when combined with existing thermal capacity would barely meet demand of g50 MW
up to 2004/05' ln addilion, a 60 Mw hydro power plant on River Sondu currenly under
construction is expected to come on stream by 2001.

4.1.2 Primary Energy Sources for Electricity Generation

A Hydropower

1' lt is estimated that the undeveloped hydroelectric power potential, of economic signrficance is
1'558MW, out of which 1,310MW is for projects of 30MW or bigger. Average energy production
from these potential projects is estimated to be at least 6,600Gwh per annum. This hydropower
potential is located in five geographical regions, representing Kenya's major drainage basins:
Lake victoria basin (434 MW), Rift Valley basin (264 MW), Athi River basin (109 MW), Tana
River basin (004 MW) and Ewaso Ng'iro North River basin (146 MW)

2' Detailed resource assessments have only been done for a small number of hydroelectric power
projects in all the five regions There is therefore need to carryout detailed feasibility studies in
the absence of which it will be impossible for hydroelectric power projects to be included in the
least-cost power development plan.

3' ln the Lake Victoria drainage basin, the sondu-Miriu 60MW project is cunenly under
development and should be commissioned in the Fy zoo7tog. An additional 21MW of
hydroelectric capacity downsheam of Sondu-Miriu River has also been identified for exploitation
following a full feasibility study but is being delayed on account of its high generation tariff at US
Cents 7.2/kWh relative to other altematives.
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4' ln the Tana River basin, full feasibility studies for two pro,lects with a combined capacity of
200MW are complete. Similar studies have also been carried out for three projecb on Ewaso
Ng'iro South River in the Rifl Valley drainage basin with a combined capacity of 220 MW.
However, the estimated generation costs of these hydro sites at between us cents g.7/kwh and
US cents 11.8/kwh are not considered competitive compared to the altematives. These
proiects are therefore not expected to be developed in the near future unless soft financing
becomes available.

5. Small hydros are classified as hydropower schemes whose potential does not exceed 1gMWe of
installed capacity. The total estimated potential of small, mini and micro hydro systems is about
3000 MW rnost of them situated within the country's five drainage basins: Lake Victoria basin,
Rifr Valley region, Athi River basin, Tana River basin and Ewaso Ng'iro North River basin. Small
Hydropower plants with a combined capacity of approximately 14 MW. supplying an average of
70GWh of electricity per annum under normal hydrology are operational. These planb were
installed between 1925 and 1954 and since then there has not been any signilicant exploitation
of this resource for electricity generation. Nevertheless, there is potential for small hydros
particularly in areas where grid extension may not be economically viable.

6. Other applications of small hydros include grain milling, water pumping and agro-processing.
These applications have largely fallen into disuse with the advent of oil fired systems.

7. The challenge is to reverse the decline in utilisation of this energy source by removing existing
baniers and constraints which include:

a) lack of awareness among rural communities of the economic potential offered by
the technology;

b) high cost of undertaking feasibility studies and resource development;

c) inappropriate credit schemes and financing mechanisms;

d) non'availability of small hydro systems and accessories on the local market;

e) lack of domestic manufacturing capacity for hydro systems of all sizes;

f) obsolete and inefficient technology in old hydro plants;

9) deshuction of rainfall catchment areas which has resulted in climate variability
thus making investment in hydropower systems a risky venture;

h) inadequate hydrological data; and,

, i) inadequate policy, legal and regulatory ftamework to support exploitation of this
natural resource.
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B GeothermalEnergy

1. Geothermal resources in Kenya are located within the Rift Valley. lnitial investigations indicate

that Kenya's Rift Valley has a potential of more than 2,000 MW that can be exploited for

generation of electricity using conventional methods for at least 20 years. These resource

estimates are based on preliminary surface reconnaissance data as only Olkaria and Ebunu

fields have had significant investigations carried out which included exploratory drilling.

2. The actual potential for power generation may exceed this estimate, if binary generation

systems are used concurrently with the conventional systems. Currently, only 125MW of the

estimated geothermal potential has been developed, accounting for about 10% ol the total

installed generating capacity. KenGen owns 113 MW of this capacity and an IPP 12MW. The

three plants are located in the Olkaria geothermal lield. A potential site for Olkaria lV, 70 MW

geothermal project has been identrfled and plans for full appraisal of the steam field are in
progress through budgetary support by Government. This plant is scheduled for commissioning

in 2009/10.

3. Between 1999 and 2003, no funds were provided forgeothermalresource assessmentand as a

consequence time was lost in gathering critical data on geothermal field capacity for Olkaria lV

fields. To address these financial resources constraints, Government is committed to providing

some budgetary support. However, funds needed for steam field appraisal and production still

pose serious challenges since the private sector is unprepared to commit resources in

geothermal resources assessment. The oveniding challenge therefore relates to the

Government's ability to mobilise adequate resources in order to make geothermal energy

development a feasible alternative to the high cost oil fired electricity generation.

C Nuclear Energy

1. A rule of thumb in planning electric power systems dictates that no single power plant should

exceed 200/o of a countrys' total installed capacity, in order to meet security of supply standards,

Considering Kenya's situation and given this security of supply standard relative to the installed

generating capacity, and taking into consideration an eight year lead time for construction and

commissioning of a nuclear power plant, the largest nuclear power plant installation that would

be appropriate for Kenya's power system in 2015 would be about 370MW. This plant size is in

contrast with the current mrnimum economic size of 500MW for nuclear power plant estimated to

cost US$1,5 billion to construct,

2. Assuming that a 370MW nuclear power facility was to be economic and that the cunent capital

cost estimate of US$ 3000 per kW would be applicable and excluding interest during

construction, it would cost at least US$1.3 billion to construct and commission. This is indeed a

colossal sum of money, which Kenya can hardly afford in the near future. Moreover, it would

cost about UScts8.4/kWh to generatc electricity at 90% load factor which is higher than power

generated from geothermal power plants
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3' Moreover Kenya's preparedness for handling critical issues on environment, health and safetywould require a lead'time of at least 10 years. Despite these economic and technical
constraints' there is need to keep abreast of new developments with a view to taking advantage
at opportune time of particular interest is the Peb0/e Bed Modular Reactor(pBMR) in units of110 MW currently under development by the Repubtic of south Africa, estimated to costus$1'200 per kw installed by 2006 when commercialproduction is expected to 66r.rr,ience. Atthis cost' Kenya will seriously consider the economic merit order of nuclear power g rneration
relative lo other sources

4.1.2 Transmission System

1' The power transmission system is currently made up of 1,1g1 kilometres ot210kvlines and2035 kilometres of 132kv lines. ln addition, there are 580 kilometres of 66kv lines used for bothpower transmission and distribution. The installed capacity of generation substations in service
is 1427 MVA.

2' Due to funding constraints, expansion and reinforcement of the network has not kept pace with
the increase in demand for electricity, thus impacting negatively on supply reliability and system
stabitity

4.1.3 Distribution System

1' The cunent distribution network comprises 5,430 kilometres of 33kV lines and 13,g7g kilometres
of 11kV lines' The corresponding distribution transformer capacity in service is 6,267 MVA
broken down into 3,721 substations and 2,546 transformers. past poor corporate governance
and imprudent allocation of financial resources have virtually devastated KpLC,s distribution
system to the extent that consumers are currenfly experiencing 11,000 pourer outages per
month' not to mention the un-quantified massive damage to property and loss in economicproduction.

2' KPLC's weak financial resource base has resulted in the stagnation of investments in thedishibution system reinforcement with the attendant increase in low voltage losses. As aconsequence and coupled with rising electricity thefts the overall system losses have steadily
risen from 15'6 % in FY 1994/95 to 21.5 % in 1999/00. This tevelof losses is both unacceptabte
and unsustainable' To address the distribution system wepkness, the Govemment is assisting
KPLC to mobilize requisite financial resources. KPLC is cunenfly reinforcing its distribution
system' and at the same time expeditiously putting in place appropriate measures to reduce
electricity thefts' Marginal gains from these efforts are already being realised as system losses
had reduced b 2Ao/o of net generation in 2002/03.

3' The oveniding challenge is therefore to mobilize adequate financial resources to modernize thepower transmission and diskibution infraskucture in order to guarantee delivery of quality and
cost-effective electricity supplies.
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4.1.4 Regional lnterconnection

1 The Kenyan power system is interccnnected with the Ugandan system through a 132 kvdouble circuit from whrch 30MW of non-firm power is importeo. plans to interconnect with thesouthern Africa Power Pool (sAPP) through Tanzania and Zambia are at an advanced stage.other plans are also underway to interconnect Kenya with the congo in the medium term. withthese cross border transmission grid interconnections, Kenya will enhance power supply
security particularly during periods of severe droughts, in addition to helping in making prudent
decisions on generation capacity additions. The challenge is therefore to pool adequatefinancial resources from domestic, bilateral and multilateral sources to ensure timelyimplementation of these regionar power interconnection projects.

4.2 FOSSIL FUELS

1' Kenya has no known commercial reserves of petroleum, coal and natural gas although
exploration is in progress' All the requirements for these fuels are therefore imported. petroleum
oil is imported in form of crude oil for domestic processing and as refined products.

4.2.1 PETROLEUM

A Petroteum Exptoration

1' Petroleum exploration began in the 1950s with the drilling of the first wellin 1g60, and by 1gg1fourteen wells had been drilled in the sedimentary basins. Although some of these wellsencountered oil and gas traces, none of them had any commercial deposits. However, theinformation obtained regarding the stratigraphy of these basins is critical in understanding therock formation occurrence' These works were undertaken under a royalty based licensing
system provided for under lhe Mining Act, Cap 306.

2' ln 1982 the Petroleum Exploration and Production Act, cap 30g was enacted to governpetroleum exploration and improve incentives to companies involved in exploration in Kenya.The period beginning in1983 saw significant exploration activities with five of the offered blockstaken up by oil companies, leading to the drilling of 12 wells by 1gg3. The period betweenlgg3and 1999 registered low exploration activities mainly due to depressed intemational crude oilprices yvhich made it unattractive for prospecting companies to venture into areas perceived tobe marginal' Most of the exploration activities undertaken during this period largely consisted ofcollection and anarysis of primary data by Nationar oir corporation ot Kenya (NoCl0.
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3' since the year 2000' exploration activities have picked up markedly and three production
sharing conkacts (PScs) are cunently in operation in the Lamu Basin, Four more pscs were
expected to be concluded between 2001 and 2002. other ongoing activities in exploration
include acreage promotion through sale of georogicar data to prrprrtip oit *rp.nirr,
exhibitions at international geological seminars and conferences and advertisements in selected
peholeum publications with wide international readership and on the lnternet. Basin-ro-basin
studies are also being undertaken by NocK and through limited consultancies in specialized
areas' These activities are meant to minimise risks to potential oil prospecting companies byproviding primary data on source rock formations in all sedimentary basins in the country.

4' commercial discovery of hydrocarbon resources would have a profound impact on the domestic
economy' particularly in addressing the trade imbalance, which the country has continued to
experience over the last three decades. cunently, the Petroleum Exptoration and production Act
requires a licensed petroleum exploration company to undertake minimum work programmes
that include geophysical and geological surveys without specifying when this should be done.
This has led to delays of 6-7 years in undertaking agreed drilling programmes from the dates of
granting licenses' Furthermore, the rate of exploration has been very low, at an average of one
well per year' The challenge therefore, is to reverse this trend by strengthening the legal
framework and enhancing the enabring environment to mitigate perceived risks.

B Petroleum Supply and Distribution

1' Both the Government and private sector have made major investments in the downstream
operations of the petroleum industry. The Government's interests are largely in refining,
transportation and storage, lt is also involved in the supply and distribution of petroleum fuels
through the National oil Corporation (NoCK) of which it is the sote owner, but its market share is
less than 1%' The private sector has invested in petroleum refining joinly with Government,
storage, supply, diskibution and retail facilities. The private sector dominates the supply and
disbibution activities in the downsheam petroreum industry.

2' Consistent with its economic policy reform agenda, the Government in 1gg4 decontrolled oil
prices, which had been regulated srnce 1971, discontinued its involvement in crude oil
importation, partially liberalised importation of refined pekoleum products and fully deregulated
oil transportation modes and their attendant tariffs. ln addition, the Govemrnent fixed the
minimum crude oil volume that had to be imported by oil companies at 1.6 million tonnes of LpG
rich crude to ensure annual production of LPG did not fall below 2g,000 tonnes, the average
annual output by the oil refinery before deregulation.
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3. Further, at the same time, the Government introduced suspended duty on motor gasolines and

fuel oil at Ksh.500 per kilolilre to give lhe Kenya Petroleum Relineries (KPRL)time to restructure

and become competitive. The duty was to be reduced to Kshs.250 per kilolitre in the second

and abolished in the third year. Over the two years of the duty enforcement, the Government

was to put up LPG import handling and storage facilities to ensure supply security in the event of
inadequate production by the oil refineries due to competition. As at December 2003, the
suspended duty had, however, not been abolished, but was instead adjusted to Kshs.450 per

kilolitre as a result of the failure to make the needed investments in the oil refineries and the

LPG facilities. Moreover, KPRL has virtually made no efforts to improve its competitiveness and

continues to produce motor fuels which do not conform to international environmental standards.

4. The deregulation of the petroleum industry has introduced new economic players, most of whom
have ignored environmental quality, health and safety regulations. ln addition, the market entry

of these economic operators has resulted in the increase of adulteration of motor fuels wilh

kerosene and dumping export products for illicit commercial gains at the expense of fiscal

revenue and unsuspecting motorisls

5. The Challenge facing the downstreanr operations is for the key players to make the required
investment decisions that meet minrmum environmental, health and safety requirements. Lack of
an effective legal and regulatory framework for the industry to enforce minimum operating

standards is also challenge.

6. The Mombasa-Nairobi oil pipeline having done 26 years since its commissioning in the first
quarterof 1978 needs to be renewed as the average economic lifespan of pipelines is 25 years.

lnvestments are therefore needed to give it a new lease of life.

7. The KPRL which operate two simple crude oil hydro skimming units is unable to compele with

imported rellned products because of ils high cost of production, inability to match supply to

demand and production of large volumes of fuel oil. The refinery would therefore collapse if the

current tariff and non-tariff protection were to be lifted.

8. The operations of the petroleum industry are regulated through licenses issued by various

agencies under different Acts of Parliament With licensing being handled by a number of

agencies, as provided for in these Acts, enforcement of regulations on industry standards and

practices has posed a very serious challenge. Moreover, most of these Acts were written

several decades ago and the fines and ponaltier etipulatod thsroin aro too low to lorvo as

deterrents.

9. ln addition, with petroleum prices deregulation, new governance issues relating to the industry

not covered in these Acts have emerged, thus requiring harmonization of these Acts and in

some cases introduction of new provisions consistent with developments in the industry. The

following are the Acts impacting on the industry and some of which require revision and

harmonisation to take account of the nrarket dynamics;
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a) Petroleum Act, Cap l/6 that regulates importation into the country, road
transportation and storage of petroleum products;

b) Trade Licensing Act, Cap 197 under which licences for importation, exportation
distribution and retairing of petroreum products are granted;

c) Ihe Sfandards Act, Cap 496 that provides for establishment of minimum quality
specifications for petroreum products used in the country;

d) Environmentel Management and Coordination Act, l9gg, which regulates
the environmental aspect of the petroleum sector;

e) Local Govemment Act, Cap 265which provides authority for approval by Local
Authorities of sites for construction and installation of fuel storaqe and
dispensing facilities ;

f Physical Planning Act, cap 286 that provides for zoning of areas for rtorage,
distribution and retailing of petroleum fuels; and,

g) Weights and Measures ordinance, Cap 513 under which storage tanks and
dispensing equipment for sale of petroleum products are calibrated and
regulated for accuracy.

10' With the increase in the number of oil trading companies, adulteration of motor fuels (i.e.
gasoline or gas oil mixed with kerosene) for linancial gains has been on the rise. This poses a
problem to the consumer of the adulterated fuel in terms of vehicle breakdown and associated
high cost of maintenance and also erodes Government's revenue as kerosene attracts lower
duty and taxes than the other two products. The Kenya Bureau of Standards (KEBS) under the
Standards Act is mandated to deal with problems of this nature. However, KEBS does not have
adequate resources to address the menace. The Govemment, as a temporary measure has
engaged a private inspection company to assist in the detection of adulterated fuel through a
fuel marking mechanism for the purpose of prosecuting lhe culprits. The challenge is therefore
to enforce the Petroleum Act, customs and Excise Act andthe standards Acl to ensure that the
consumer gets quality fuel commensurate with value for money and the Government does not
lose revenue' Government further intends to address this problem by creating an energy sector
wide regulatory authority.

11' Diversion to the domestic market of duty free bunkering and export petroleum products
increased sharply after the liberalization of the petroleum industry. This activity has continued to
erode fiscal revenues and to distort statistics on domestic fuel consumption and balance of trade
accounting through false customs declarations. A fuel-marking program has been introduced for
bunkering and export products to stump out this problem by making such products easily
detectable by enforcement agencies. ln addition, export products are escorled to border points,
a situation which increases administrative costs, thus diverting resources from other areas.
Despite enforcement of these measures, the challenge remains elimination of this illicit kade.
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12. Retailand wholesale dispensing sites that do not conform to any set standards sprung up with
deregulatlon and have stnce contrnued to grow. Such fuel dispensing facilities are not only more
vulnerable to accidents but also pose serious safety, health and environmental hazards
associated with incidents of oil spills, fires and ground water contamination. lncidents of
deliberate under-dispensing of fuel to consumers under the pretext of selling competitively
priced fuel by interfering with dispensing pumps have been on the increase. The challenge is to
ensure that all fuel-dispensing facilities meet the minimum prescribed standards for
environmental, health and safety, and pumps are properly calibrated for accurate fuel
dispensation.

13. Despite a significant increase in the number of retailoutlets since price liberalization, supply of
pekoleum products in remote areas has not been adequate. This is associated with low
consumption levels and long supply distances both of which make doing business in such areas
une@nomical and therefore unattractive. Furthermore, the Government recognizes that there
can be no meaningful development in such areas without adequate supplies of commercial
energy. The challenge therefore is to ensure that such areas are adequately supplied with
petroleum fuels at affordable prices.

14. Government recognizes that petroleum fuels are key prime movers of the modern sector of the
economy and that without adequate, reliable and secure supply of competitively priced
petroleum fuels, no meaningful level of economic groMh can be realized. Cognizant of this
reality, it is a legal requirement in the country for all oil-marketing companies to maintain at least

twenty days of consumption as operating stocks. While it is accepled that this minimum stock

level may be grossly inadequate in times of crisis, the Govemment recognizes that the economy
may not be in a position to sustain higher stock levels, which are desirable due to the associated

high cost of the working capital. The challenge is to have a long term solution to increasing fuel
quantities of strategic importance to manageable levels.

4.2.2 COAL

A CoalExploration

1' Kenya has no known commercial coal deposits and has been importing all her requirements.

Exploratory drilling has been in progress in Mui Basin in Kitui and Mwingi diskicts and Taru

basin in Kwale and Kilifi districts. Preliminary findings have been encouraging but a lot more

work remains to be done.

2. To date here has been no private sector involvement in coal exploration and Government

efforts in this respect have also been low. This situation has been caused by lack of interest by

the private sector and inadequate financing for coal exploration work. lt is recognized that any

discovery of coal in the country will help alleviate the pressure on the balance of payments

arising from importation of petroleum. The challenge is to mobilize sufficient resources to

promote coal exploralion.
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4.3 BIOMASS

4.3.1 Woodfuel

1' Based on a comprehensive household energy supply and demand survey carried out in 2000 bythe Ministry of Energy' it is estimated that Kenya has a sustainable wood fuel supply of 15million metric tonnes, which leaves a deficit of 20 million metric tonnes, which was being met
through stock depletion, and use of agricultural residues. without policy intervention this deficit
is expected to rise to 33 million metric tonnes by 2020.

2' The Government has promoted Agro forestry and social forestry programmes to increase thestock of woody biomass on farms to make up for the loss of forest trees as foresfland is
converted into agricultural and settlement land. This is a multidisciplinary effort involving the
Miniskies of Energy, Agriculture and Ministry of Environment and Natural Resources.

3' cunent supply sources for fuelwood are on-farm production, which accounts for g4%, trust land
8o/o and gazetted forests 8%. This supply pattern shows a dramatjc shift from the situationprevailing in the 1980s due to a high degree of success of the agro forestry campaign by the
Government, self- help groups and Non Governmental organisations (NGO,s). ln the 1ggos,
agro forestry sources accounted lor 470/o of the total suppty while public lands (Trust land and
gazetted forests) contributed 53%.

4.3.2 Co.Generation Using Bagasse

1' co-generation using bagasse as a primary fuel is common practice in the domestic sugar
industry in Kenya' The industry comprising seven sugar companies produces an average of 1.g
million tonnes of bagasse wilh fibre conlents of about 1lo/o by weight annually. out of this
quantity' about 56% is used in co'generation using an installed capacity of 25 MW and the
balance disposed at cost. Mumias is the only sugar company among the seven factories that is
self-sufficient in electricity production and has the capacity to export about 2 MW of surplus
power to he national grid. Despite having adequate generating capacity to meet their respective
demands and surplus for export, the other six companies are net importers of electricity from thegrid' These companies are being restructured with a view to improving their financial
performance and hopefully be in a position to be self reliant in erectricity generation and export
surplus capacity to the grid at competitive prices. ln addition, and given that Kenya is a net
importer of sugar there are plans to expand the existing factories to make the country self-
sufiicient and produce surplus for export, these new developments will provide opportunities for
increased cogeneration of electricity for export to the national grid and thus reduce reliance on
oil fired elechicity generation.
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4.4

4.4.1

2. The potential for electricity generation from bagasse has been estimated at 300MW for the
seven existing sugar companies at the current capacity. The exploitation of this capacity would
improve the diversity of national power supply and save foreign exchange cunenily used to
import fossil fuels for generation of power.

3. The Government is encouraging the sugar companies and other renewable energy producers to
generate electricity for sale to the nationalgrid. The Government will also assist such producers
to secure favourable bulk electricity tariffs and supply related terms.

OTHER RENEWABLES

Solar Energy

1. Kenya receives good all year round solar insolation coupled with moderate to high temperatures
estimated at 4-6 kWh/mzlday. This can be harnessed for water heating, cost effective crop
drying and eleckicity generation for households and telecommunications facilities in isolated
locations, lt is currently used widely for various applications including crop, fish and wood
drying, through direct exposure to the sun and this open approach affects product quality.

2. lt is estimated that in 2003 a total of 140,000 square metres of solar heat collectors for domestic

water heating were in use. Most of these are installed in hotels, hospitals and institutions of
higher learning. At the household level where the potential for water heating is very high as it is

competitive with eleckicity and charcoal, only a small number are in use.

3. Solar home systems are popular among the educated and relatively well to do rural households

and other consumers who are far from the grid. lt is estimated that 200,000 photovoltaic solar

home systems most of which are rated at between 10 W, and 20 We installed at an estimated

cost of KSh. 1,0004/Ve 0r0 cufl.enfly in use in Kenya. Over the last three years, the number of
home systems installed has grown at an average of 20,000 units per annum. This growth is

attributable to aggressive marketing by the private sector with limited support from the

Government in form of low taxes on panels. With enhanced state support, it is estimated that the

rate of market penetration can be improved considerably. Given that there are at least four

million households in rural Kenya alone, the potential for photovoltaic solar horne systems is

virtually untapped. lt is therefore expected that with the diversification of rural electrification

strategies, the number of installed photovoltaic solar homei systems will grow substantially.

4.4.2 Wind Energy

1. Kenya has a proven wind energy potential of as high as 346 Wmz in some parts of Nairobi,

Eastern, North Eastern and Coast provinces.

2. Cunently, the installed capacity of wind lurbines is 550 kW located at Ngong and in Marsabit. So

far these systems have performed reliably generating an estimated 1.6GWh annually. Electricity

generation from wind is expected to play an important role in rural electrification, as it is
relatively much cheaper than oil fired ge4eration in remote areas inaccessible to the grid in the
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short to medium term The constraints facing wind dissqmination of wind energy technology
include.

a) high capital costs, which make it less attractive relative to diesel fired alternatives
for applications such as small scale commercial farming;

b) lack of appropriate credit schemes and financing mechanisms;

c) lack of awareness about the economic opportunities offered by the technology;

d) inadequate data on wincJ regimes;

e) limited after sales service; and,

f) lack of system standards

4 The challenge is to redress these barriers through collection, analysis and compilation of a
comprehensive data base to assist both developers and consumers of wind energy to develop
the technical capacity to procure and adapt wind technology for use in different conditrons.

4.4.3 Power Alcohol

1. A key reason for the discontinuation of using power alcohol as a motor fuel in Kenya was its
relatively higher cost of production compared to petrol, which it was meant to complemenl. To

bring the power alcohol-petrol blend (gasohol) to the same retail price level as super grade
petrol, the Government had to reduce the customs tariff on the gasohol. Even with this subsidy,

the production of gasohol was still not viable. The challenge is therefore to make the domestic
production of power alcohol competitive with motor gasoline to facilitate its re-introduction as a
motor fuel blend

2. Under then power alcohol production arrangement, the Agro Chemical and Food Company
(ACFC) with Government assistance obtained molasses, the feed stock from state owned sugar

factories, at prices which in most cases were below the prevailing market prices. This
arrangement by implication provided additional subsidy to the power alcohol and was therefore
unsustainable. Moreover, the producer prices of power alcohol did not leave any margin for oil
companies for use of their retail network to sell gasohol,

4.4.4 Bio diesel

1. Kenya has no experience with the use of bio diesel, although the potential for its production from
locally gown crops exists. However, in order to utilise bio diesel, a systerh for the production,

distribution and use will need to be put in place from scratch. This calls for resources to be

mobilised for research and development to facilitate its introduction as motor bled in the medium
to long term.

2. Additional land resources will also need to be set aside for the production of energy crops from
which the bio diesel will be produced. This calls for the formulation of skategies to optimise land
use, as well as to harmonise land use policies with the energy policy.
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CIIAPTER FI\TE

5.0 CROSS CUTTING ISSUES

5.1 INTEGRATED ENERGY PLANNING
1. There is need to integrate energy planning with the nationaleconomic, socialand environmental

policies as energy is a critical complernentary factor input in the social economic progress of any

economy, At the energy sector level, there are close linkages between the various forms of

energy, which necessitate integrated energy planning. For example, increased usage of LPG

would lead to a reduction in biomass consumption and attendant health risks; similarly,

widespread use of windmills for water lifting either for domestic or agricultural use would have a

corresponding reduction in the amount ,of electricity or petroleum needed to undertake these

tasks. Given these inter-fuel linkages or substitution, integrated energy planning is essential in

the development of energy supply and demand balances.

2. The main challenges facing integrated energy planning include development of reliable data

bases for all energy forms, ensuring sustainable environmental conservation and linking

integrated energy planning with human development and policy making processes.

5,2 LEGAL AND REGULATORY FRAMEWORKS

1. The existing legal and regulatory frameworks goveming the pekoleum and electricity sub-

sectors are inadequate, and there rs no specific law to regulate the management of biomass and

other renewable energy sub-sectors. The challenge is therefore to review the existing laws to

conform to the emerging issues in the petroleum and electricity sub-sectors and develop

appropriate legal regimes for biomass and other renewable energies.

5.3 ENERGY PRICING

1. Pricing is a key policy instrument for promoting efficient allocation of resources and seeks to

balance the economic value of goods and services against the cost of proiuction and delivery to

the consumer. As a key component of demand and supply management, the price should

provide appropriate signals both to the consumer and the producers on which goods and

services are desired by the market at any given time.

2. Under competitive conditions the market mechanism delivers this requirement, however where

market players wield substantial market power, govemment intervention is required to mitigate

the market failure. Where the government regulates prices, the pricing process is informed by

principles of fairness and equity for the benefit of both producers and consumers. The objectives

of energy pricing are closely related to the goals of energy planning and include economic

pricing of energy services to ensure supply sustainability and eliminate wasteful consumption,

promoting conservalion and sustainable use of resources, providing a reasonable retum on
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investments to ensure the viability and autonomy of the energy sector, ensuring sinrplicity and
transparency of the prices and pricing mechanism as well as a reasonable degrr:e of price
stability over time for regulated energy service providers and social recognition of evrrry citizen's
basic right to be supplied with the minimum energy needs and hence guaranteeing a minimum
level of service to vulnerable segments of the society.

5.4 GENDER

1' ln the traditional society, production and use of biomass fuels is the responsibility of women and
children. Men only get involved when these activities get commercialised. Due to diminishing
biomass energy supplies, women and children in some parts of the country are spending
increasing amounts of time fetching firewood and other biomass fuels leaving litle time for other
productive activities for women; and limited study-time particularly for the girl cnild. The
prevailing social structures including the land tenure system in some situations also inhibit
access to biomass fuels by wornen. ln addition, the use of low quality energy supplies and
inefficient conversion devices poses health risks to women due to indoor air pollution. The
challenges are therefore to mainstream gender issues in policy formulation and in energy
planning, production and use, undertake public education and awareness creatiorr on the
cultural structures and practices hindering the access by women to biomass fuel resources,
undertake public health education on appropriate use of biomass fuels and promote the use of
fuelefficient biomass cook stoves.

s.5 RESEARCH AND DEVELOPMENT (R&D)
1' Research and Development plays a critical role in the development, @nversion, transportaton

and use of energy. Energy-related R&D can be classified into three different categories, namely
policy analysis and development, technology-oriented and demonskation activities.

2' Past efforts in R&D have focussed on policy analysis and development as well as demonstration
activities, while limited attention has been given to technology-oriented research. The main
challenges facing R&D on energy include developing a national energy research strategy,
including defining specific roles of govemment, energy suppliers and private sector in R&D
funding, increasing budgetary allocation for R&D, . improving coordinatjon and reporting
rrechanisms on energy research activities and results and facilitation of local participation in
international and regional research activities, particularly in technology-oriented research.

5.6 ENERGY CONSERVATION AND EFFICIENCY
1. Energy conservation and efficiency refers to measures aimed at reducing energy consumption

without sacrificing productivity or increasing costs. Energy conservation and efiiciency measures
have the potential to scale down capital investments needed to provide additional supplies and
reduce overall resource use. lt also has the potential of reducing cost of production at the end
user level.
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2. From the consumer's point of view, energy conservation and efficiency measures yield direct
savings on the energy bill. From the national stand point, widespread adoption of such
measures can significantly reduce the foreign exchange costs of oil imports and of deferred
additional investment in power generation capacity. Ultimately, rmproved efficiency in the use of
energy'by all sectors of Kenya's economy would also have a positive effect on the
competitiveness of Kenyan products because of the reduced energy input costs. The main
challenges facing energy conservation and efficiency have been identilied as high cost of
inkoducing efficient and cost effective technologies, lack of awareness on opprtunities offered,
inadequate fiscal incentives, inappropriate and limited credit and financing mechanisms, lack of
standards and codes of practice including regulatory mechanisms for their enforcement and
inadequate capacity to promote and monitor penekation.

5.7 DISASTER PREPAREDNESS AND MITIGATION
1' The need to establish appropriate disaster preparedness and mitigation measures is motivated

by the vulnerability to the complex and integrated network of energy infrastructure and its
potential to affect a large number of people adversely in case of natural or man-made disasters.
Natural disasters may be triggered by freak weather and climate changes, whereas man-made
disasters may be due to sabotage, human error or technological failure. The material damage
that occurs can also have adverse.impacts on the environment. Government lherefore
recognises the need to.establish appropria\e'disaster preparedness and mitigalion mechanism

within the energy sector. " :'

2. The following hazards are a constant threat that must be taken into consideration in planning

and management of the energy sector:

a) climate and weather hazards including floods, droughts, all types of storms,

weather and climate extremes;

b) geophysical hazards including earthquakes, landslides, volcanic activity and

mudflows;

c) environmental hazards including erosion, desertification, wildfire and infestation;

d) technological hazards including accidenta.l chemicalor indushial release,

structu ra I or infrastructu ral systems fa i lu re ;

e) human neg.[gence hazards like fires and system stress, which lead to structural

or infrastructu.qal failure; and,

f) vandalism and theft of energy installations.

3.' The challenge is to establish a national capacity for predicting and where possible preventing

disasters before they occur as well as mitigating disasters when they do occur.
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