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FOR.EWORI)

The Kenya Government has formulated policies, legislations, plans and programmes to foster

quality environment values and promote sustainable development. Some of the instruments

for guiding the environment and development agenda are the Environmental Management

and Coordination Act No 8 of 1999 and the Economic Recovery Strategt on Employment

and Wealth Creation, 2003 - 2007. Additionally, ongoing review of sectoral statutes is

intended to harmonize environmental and development issues as well as make them sensitive

to physical, environmental and socio-economic concerns. Harmonization of public policies

will enable us to reduce potential conflicts, while increasing effrciency in environmental

management.

Kenya is a major player in international environment initiatives. In this connection, we have

been honoured to host two major United Nations agencies - the United Nations

Environmental Programme (UNEP) NA UB-Habitat. Kenya is also parfy to a number of
Multilateral Environment Agreements, including the implementation of the Millennium
Development Goals (MDGs). The Government is committed to achieving the targets under

the MDGs by the year 2015, most of which have a bearing on the environment. Our ability
to achieve these targets will 'eradicate extreme poverty and hunger' and 'ensure

environmental sustainability'as stipulated in MDGs I and 7.

The initiatives should increase awareness on the value of the environment and its inherent

contribution to development processes. It is important to note that the 2004 Nobel Peace

Prize was awarded to our own, Prof. Wangari Maathai, in recognition of her contribution to

enhanced environmental protection. It was also a recognition that sustainable environmental

management contributes to resolution of conflicts and peaceful co-existence of people

everywhere.

The State of Environment (SoE) Report is an important tool in facilitating informed deciston-

making and in providing benchmarks upon which progress in environmental management

and sustainable development are measured. The theme for the 2005 SoE Report - Land Use

and Environment, addresses an important national priority concern. Timely interventions on

some of the identified issues should stop and even reverse negative environmental impacts.

I commend the National Environment Management Authority (NEMA), for spearheading the

preparation of this report in accordance with statutory requirements.

I am confident that collaboration between the and all other stakeholders in the

implementation of identified issues will health and safety and enable every in

this great country to enjoy the benefits healthy environment.

Hon Musyoka, EGH, MP
Minister for ment and Natural Resources
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PREFACE

The National Environment Management Authority (NEMA)
presents the second national State of Environment Report, 2004 in
accordance with the provisions of the Environmental Management
and Coordination Act (EMCA) No. 8 of 1999.

The theme for the 2004 State of Environment report - Land-use and
Environment fi, is timely and is a deliberate effort to address specific
sectoral environmental challenges facing the country with a view to
identifying potential practical solutions.

The Authority appreciates the importance of land as a resource on
which social and economic activities are based for the well being of mankind and Mother
Nature. However, unsustainable land use practices continue to adversely impact on land
productivity and the quality of the environment. The report therefore provides an analysis of
all sectors of the economy relating to land use and the environment. It highlights the key
concerns, identifies potential interactions and possible actors.

The Authority will utilize the information provided in this report to address requirements of
the Millennium Development Goals (MDGs) to enhance the integration of environmental
concerns into all development policies, plans and programmes. Further the 2004 SoE report
will help the Authority in the effective implementation of activities as presented in the just
completed NEMA Strategic Plan 2005-2010.

Various parts of the country have experienced changes in land use due to immigrations of
people from high potential to marginal lands. As a result, some areas have experienced
pressures arising from competing and often-conflicting land uses leading to land degradation,
deforestation, destruction of water catchments, human/wildlife conflicts, environmental
disasters and resource use conflicts.

It is my hope that this report will guide the relevant stakeholders in implementing future
activities relating to land use and environment. Through this report, NEMA has endeavoured
to show how environmental concerns could be integrated into development plans and
programmes. The report should also provide inputs for inclusion in national and district
development plans and strategies.

Prof. Canute P. M. Khamala, Ph.D, F.R.E.S., F. K.N.A.S, EBS
CHAIRMAN, NEMA BOARD OF MANAGEMENT

o

xlv



a

a

ACKNOWLEDGEMENT

I acknowledge with great appreciation the completion of the

second national State of Environment (SoE) Report for Kenya,
2004. The report which focused on a single theme namely Land
use and Environment,has contributed a new approach to issues of
the environment as they relate to land. The information available
provides new options in the formulation of land related policies
ensuring the integration of environmental concerns into
development plans and progranlmes.

I take this early opportunity to thank all the authors involved in the

drafting of the 2004 SoE report. This is the product of long hours
of hard work over several months of the report preparation.

Special appreciation goes to the Experts from the various lead

agencies that constituted the different drafting task forces for their invaluable efforts in
collecting and collating data and information from within and outside their respective

institutions.

I applaud this obvious show of dedication and commitment from our partners. This single

activity has enabled National Environment Management Authority (NEMA) to forge stronger

linkages and collaboration with other stakeholders in the environmental management.

Further, I thank the NEMA staff who played a key role in convening the different tas(forces
and coordinating the gradual development of the report. Their consistency and keen follow-
up on the process enabled the completion of the report in time. My gratitude is extended to

the NEMA Board of Management for its technical and policy guidance during the entire SoE

preparatory process.

Finally, I wish to thank the United Nations Development Programme (UNDP) and the United
Nations Environment Programme (UNEP) for their technical and financial support to this

process.

I wish to reaffirm NEMA's commitment to continue informing Kenyans every year on the

state of our environment.

Ratemo W. Michieka, PhD, EBS
DIRECTOR GENERAL

xv



a

State ofEnvironment Report 2004, Kenya

INTRODUCTION

This is the second national State of Environment Report (SoE) fbr Kenya. The report has been

prepared in accordance with the provisions of the Environmental Management and

Coordination Act (EMCA) of 1999. The SoE Reporting remains the most efl'ective tool of
presenting environmental intbrmation to support decision-making processes affecting the

environment. Further, the SoE report provides baseline information necessary for monitoring

progress in the implementation of national policies, Millennium Development Goals (MDGs)

and sustainable development in general. This SoE report whose theme - Land use and

Environment - provides valuable infbrmation on drivers, pressures, status, concerns and

responses is divided into nine chapters namely: Introduction, Land Policy; Agriculture;

Biological Diversity; Water Resources; Energy Resources; Trade, Industry, Mining and

Services; Population and Human Settlements; and conclusion. The pressures, concerns and

responses relating to each chapter are analyses as they affect land use and the environment.

The theme was chosen because land is a fundamental resource in this country on which all the

other socio economic activities are based. Land is the mother nature of environment.

w
Land Policy and Environment

1

^

Chapter Two highlights issues related to land policy and the environment. Land as a resource

supports all lif'e fbrms and most human activities. Most people view land as the sole source of

livelihood. The social. cultural. economic and political underpinnings are theretbre related to

land resource access and use.

The chapter analyses the historical development of land policy in the country during pre-

colonial, colonial and post-colonial periods and impaots on the environment. It also looks at land

use planning as an integral part of rural and urban development programmes. The use of top

down approach has been cited as the major bottleneck in land use planning. The chapter also

highlights the various land use types. tenure systems and stresses on the need to integrate

environmental concerns into land use planning.

The strategic environmental assessment (SEA) as a tool fbr assessing the impact of policies on

the environment is also highlighted and it is recommended that all policies to be subiected

should SEA as provided for by Section 42 of the Environment Impact Assessment and Audit

Regulations of 2003. The cumulative environmental assessment (CEA) is also analysed

recommended fbr use in assessing the various activities that contribute to cumulative impact on

the environment.

The Multilateral EnvironmentalAgreements (MEAs) are analysed for these impacts on land and

environment. focusing on how they enhance the r the management of the environment and

natural resources. The chapter also presents the status of MEAs in terms of signing, ratification

and identiflcation of the fbcal point institutions locally. It reports onprogress in

Execulive Summarv
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their implementation through various activities to meet the country's obligations and maximize
onpotential benefits.

Land-use and Agriculture

Agriculture is the backbone of Kenya's economy, generating over 60%o of fbreign exchange
earnings and supporting over 80% of the country's population. Land suitable fbr arable
agriculture is about 12Yo of the total land area of the country. The remaining 88% is arid and
semi-arid lands (ASALs) which is generally a fragile ecosystems not suitable for crop
production. The country continues to experience food deficits particularly the major staple
fbods such as cereals used by most communities. Other sectors of agriculture such as

horticulture and lloriculture are steadily becoming dominant contributors to the economy.

Organic farming is gaining ground in the country as more consumers appreciate the benefits of
such foods. In recognition of the importance of organic farming, the Government has established
within the Ministry of Agriculture a section on herbs, spices, medicinal and aromatic plant
species (MAPS) to propagate organic f'arrning.

To intensify agricultural production, the use of agrochemicals has increased over the years. In
2004, the country imported about 6,200 metric tonnes of agrochemicals that included
insecticides, herbicides and fungicides. However, inadequate agricultural extension services has
resulted in poor handling and rnisusc of agrochernicals in many areas. ofteri causing death of
livestock and serious injury to human health and saf-ety. ASALs support 50Yo of the total
livestock production in the country, which is a major source of livelihood to pastoral
communities. The livestock production is depended on proper management of rangelands.
especially movement of pastoral communities and their livestock in search of watcr and lbragc.
These movements ofien take in these communities into other districts or across national borders.
However, major challenges to livcstock production is land degradation, resource use conflicts
and insecurity posed by cattle rustling.

In the tishcries sector. fiesh water fish dominates the industry with Lake Victoria contributing
almost 50% of the total weight of lish landings. There is great potential in development of marine
fisheries which is greatly hampered by inadequate fishing gear, particularly fbr the lucrative
deep sea fishing. There is also need to intensily surveillance of fishery activities within the
Exclusive Economic Zone (El:Z).

The activities associated with crop, livestock and flsheries production have varied impacts on
human and environtlental health and saf'ety. fhe factors with potential to significantly allect
human and environmental health and sat'ety include, inappropriate agricultural practices,
agrochemicals, biotechnological developments and the inability to control introduced alien
species.

In improving crop production. it is necessary to strengthen environmentally fiiendly agricultural
practices sttch as organic larming, environmentally saf-e irrigation and horticultural practices
and safe use of agrochemicals. There is also need to incorporate assessed risks in the application
of biotechnologies in the development of crop varieties and livestock breeds for high yields.
resistance to pests and diseases as well as drought tolerance.

-
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In recognition of the need to revitalize the agricultural sector, the Government launched the

Strategy for Revitalizing Agriculture, 2004-2014. The main objective of this strategy is to
transform Kenya's agriculture into a profitable. commercially oriented activity that will provide

food security, enhance livelihoods and quality employment.

use and Biological Diversity

Kenya is endowed with rich biodiversity which has been utilized in various forms 1br

development of its economy and in sustaining socio-cultural systems. Population growth,

poverty, change o1'land use and lancl degradation has increased the demand lbr biodiversity

products. The situation has nccessitated the necd tbr urgent responscs to address cmerging

issues.

The tbrest covcr has declined over several decades due to various factors such as lbrest

excisions, encroachment lbr settlement and agricultural activities, illegal logging and

destruction of catchment areas. This has resulted is reduced fbrest cover to a meager l.TYo otthe
total land area. f'ar below the minimum l\oh cover recommended internationally fbr a country.

To improve fbrest biodiversity, the Forest Bill 2005 addresses principles of sustainable fbrest

management using participatory approaches to ensure beneflts sharing, privatization of fbrestry

enterprises, employment creation, enhanced income generation and expanded fbrest cover.

Wildlif'e biodiversity is an important resource in the country 1br the tourism industry, research

and education. About 8% of the country's total area is devotcd to wildlile conservation. in parks.

reserves and sanctuaries. with wildlif'e also dispersing into surrounding areas seasonally. Over

the last three decades. there has been a general decline in wildlif'e numbers with some reaching

endangered levels such the rhino and elephant. l-his has been caused by hr.ulan cncroachmcnt

into wildlif-e areas pronlpting human/wildlif-e conflicts and competition for ftlragc and water

between wildlife and livcstock.

A number of policies and strategies have been put in place to address the above challenges.

including the Forest Bill 2005. Wildlif'eAct, EMCA(1999) and Economic Recovery Strategy fbr
Employment and Wealth Creation (2003-2007). with the necessary institutional frameworks.

Subsidiary legislation under EMCA, will enhance protection, access and benellts sharing

accruing fiom biological diversity. The country has also ratified several international

multilateral agreements (MIlAs) relating to biodiversity. Efforts to domesticate MEAs are

underway in order to strengthen the implcmentation of relevant provisions through national
laws.

Land-use and Water Resourccs

Provision of water is a critical component in sustainable developrnent. However, degradation of
watershcd areas is on the incrcasc resulting in diminished water resourcc availability.

The country has five major drainage basins, namely Lake Victoria, Rift'Valley, Athi/Sabaki
River as well as Tana River and Ewaso Ngiro North River. However, only Lake Victoria and
Tana River basins have surplus water resources. The other three basins have water deflcits and
oflen rely on inter-basin water transf'ers to meet their basic water demands.

a
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The total annual surface and ground water potential is 19,590 and 6l9Mrn3-respectively.
However, the annual demand has grown from2,073 Mm3 in 1969 to 3,874 Mm3 in 2000 and

is expected to reach 5,817Mm3 in 2010. Only aboutl2o/o of the country has reliable rainfall
while 88% (ASAL) experiences erratic rainfall and evapotranspiration rates higher than the

amount of rainfall received. The supply of safe drinking water is very low, with only 40%

national coverage. About 90%o of the urban population has access to safe water compared to

35o/oin the rural areas.

The increasing destruction of water catchment areas occasioned by encroachment through

human settlements and poor land use practices has subsequently led to extensive soil erosion

in both high potentia[ areas and ASALs. As a result of landslides, floods, siltation, droughts

and desertification process have been experienced in some areas of the country.

Water quality is closely linked to type of use (industries, agriculture, recreational and

domestic) and land use practices. The resulting irnpacts include increased pollution and

reduced water quality, which may lead to disease outbreak such as cholera, typhoid, other

infections and exposure to hazardous chemicals.

The Govenltrent has put in place programmcs rrniquely desigrred as risk management

instruments for early warning. contingency planrring, rrritigation altd quick response

mechanismsgto water related disasters. T'he Drotrght Recovery Programtne has enabled

initiation ol' various pro.iects. narncly Drought Managemeltt Project (DMP). Drought

Preparedness, Intervention and Rccovery Pro.iect (DPIRP). Etnergerrcy Drought Recovery

Project (IIDRIl) and Aricl [-ands Rcsource Managenlent.

Land-use and Energy Resources

Energy is a driver to economic developrnent whose availability is crucial to the achievement

of development objectives. Six major categories of energy sources have been identified,

namely biomass, fossil fuels, electricity, solar, wind and others, all of which are at different

levels of exploitation. The rnain sources of energy are biomass (68%), petroleurn (22%) and

electricity (g%).Most energy resources, though locally available, require external

technologies in terrns of hardware for their production and conversion, imposing heavy

demands on the meagre foreign exchange.

Other renewable energy sollrces include solar, wind and small hydropower plants, power

alcohol, biogas and rlunicipal waste energy. However, only solar, wind and small

hydropower plants are currently being harnessed.

Energy requirements irnpact profoundly on other cornpeting land uses such as agriculture,

forestiy, human settlements and infrastructure. Hydropower generation exerts considerable

pressure on water resources fbr other uses, displaces human population as well as taking up

iand from other uses. Although geothermal energy generation is considered cornparatively

environmentally safe, a comprehensive analysis of potential impacts should be undertaken to

mitigate risks.

The government has instituted measures, which are meant to forestall or minimize the

envirinmental effects of energy productiorr and use. The National Development Plans have

consistently highlighted the need to ensure a balance between energy development and

environrnental proiection. The current energy policy (Sessional Paper No' 4 of 2004)

a
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emphasizes the need for integrated energy planning to ensure that all other significant
sectoral concerns are addressed, including protecting and conserving the environment.

Other issues that need to be addressed in the energy sector include building a critical
institutional and human capacity to effectively' address current and future challenges to
achieve greater efficiency in the energy sector; providing incentives to increase efficiency in
power generation; and conduct environmental audits consistent with the energy policy and
EMCA.

e, Services

Trade, industry, mining hnd services contribute tremendously to the Gross Domestic Product
(GDP) as it employs people in both the formal and informal sector, with the manufacturing
sector accounting for l3%o of GDP since 1978. However, the sector activities impact
negatively on land and the environment.

The volume of trade and industrial production have benefited significantly from recent
regional and international trade agreements such the African Growth and Opportunity Act
(AGOA), Common Market for Eastern and Southern Africa (COMESA) and the East African
Community (EAC). The level of industrial development and population growth has increased
pressure on utilization of natural resources, water resources, air quality, disaster management,
waste management and transport.

Liberalization of trade has resulted in the influx of sub-standard imported products most of
which are used and disposed off within shorter periods as compared to the genuine products
of this has had a significant irnpact on the environment through increased waste.

Kenya's industrial establishrnents are concentrated around Nairobi, Mombasa, Kisumu,
Nakuru, Eldoret, Nyeri, Thika and Athi-River with the agro-based industries predominantly
scattered in high potential agricultural areas. Industrial activities include food processing,
leather tanning, cetnent and building rnaterials, textile, paints, furnishes and lacquers, wood
and wood products, soaps and detergents, floriculture, tobacco and beverages, coffee
processing, tea processing, pulp and paper, petroleurn refining and related products, plastics
and rubber, printing and packaging, metallurgical (iron, and steel, metal fabrication),
pharmaceutical, mining and quarrying, and chemical industries.

Efforts to promote industrial development are on-going as articulated in the industrial policy.
The policy addresses a variety of inter-related econornic, social and environmental objectives,
especially poverty alleviation and efficient use of renewable and non-renewable resources.

Various initiatives have been undertaken to ease pressure associated with industrial
production such as emissions, effluent discharge and solid waste management. 'Ihese include
promotion of cleaner production technologies, strategies for technology transfer and
acquisition, enforcing environmental standards, regulations and laws.

Mining production grew by ll% between2002 and 2003. The impacts of mining on land
and the environment are enormous as evidenced by un-rehabilitated mines and quarries
countrywide. EMCA 1999 provides for rehabilitation and restoration of used and abandoned
mines.
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Environmental Impact Assessment (EIA) and Environment Audit (EA) have been employed
in enterprises as a management tool. The cumulative and collective impact of 1.3 million
micro and small scale enterprises (MSEs) is a challenge as no modalities for EIA had been
instituted.

The service sector including tourism, communications and retail trade continue to affect the
environment through the generation of waste, pollutiorr, land degradation and loss of
biodiversity as well as socio-cultural erosion. NEMA continues to use environmental
management tools such as standards, EIAs and Audits to.enforce compliance.

Trade and environment provisions in the World Trade Organization (WTO), which cover
market access, standards, labeling schemes and capacity building, affect Kenya's external
trade. NEMA will enforce the provisions of EMCA which relate to trade and environmentto
ensure competitiveness of Kenyan products in the international market.

Population Dynamics and Human Settlemeh1s -'-

The national inter-censual growth rate declined from 3.4%o in 1969 to 2.9Yo in 1999. By
international standards, a population growth rate of 3%o and above is considered high.
Regional conflicts have over the years made Kenya home to over 200,000 refugees, living in
two main camps namely Daadab (Garissa District) and Kakuma (Turkana District). The
refugee population has exerted additional pressure on natural resources in the country's
fragile and vulnerable ecosystems.

The net effect of increasing population coupled with influx of refugee is a decrease in the
capital natural resource base available to support livelihoods of the people.

The population of urban centres, which was7.8%o of the total population in 1962increased to
27% by 1999. Most urban centres lack approved physical development plans and are
characterised with slum informal settlements, whose mairr features are inadequate
infrastructure, housing, roads, educational and health facilities.

Water pollution, waste managen-lent and poor sanitation pose serious environmental
challenges. For a large nurnber of Kenyans, inadequate access to basic means of livelihood
(food, safe water, shelter, healthcare and education) is an everyday reality. Wood-fuel
provides about 70 per cent of the nation's energy requirements and 90 per cent of the rural
energy requirements. The demand for wood-fuel is posing a major threat to existing forest
resources and biodiversity. This trend is unlikely to change in the foreseeable future without
alternative renewable energy sources.

The overriding goal of the National Population Policy for Sustainable Development is to
improve the welfare and the quality of life of the individual, the family and the nation as a
whole. Human settlement planning and management is guided principally by the Physical
Planning Act of 1996, EMCA (1999) and Environmental Impact Assessment Regulation of
2003. These legal instruments should enhance the development of quality human settlements
and sustainable use of natural resources.

-
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CHAPTER ONB

INTRODUCTION

1.1. BACKGROUND

1.1.1. Global Perspective
The United Nations Conference on Human Environment held in Stockholm, Sweden in 1972
put environment on the global agenda for the first time. Since then, issues relating to the

environment have experienced slow but steady groMh in both recognition and priority. The

United Nations Conference on Environment and Development (UNCED) held in Rio de

Janeiro in 1992 reaffirrned the need to integrate environmental concerns in development

activities. The concept of Sustainable Development as development that 'meets the needs of
the present generation without compromising the ability of future generations to meet their
own needs' was adopted by the conference. whose main outcome - Agenda 2l continues to

guide Sustainable Development activities.

Countries worldwide have since adopted the State of Environment (SoE) reporting as the

most effective method of providing timely, reliable and relevant information to support

decision-making and policy formulation for sustainable development. SoE reports are

therefore invaluable tools for generating inforrnation on various aspects of the environment

for effective implernentation of Sustainable Development

The United Nations Environment Programme (UNEP) prepares the Global Environmental

Outlook (GEO) anci regional environmental outlooks giving the global and regional status of
the environment respectively. The GEO tburth edition (GEO-4) will be completed in 2007,

while the GEO Year Book for 2004105 has already been released. At the regional level, the

first African Environmental Outlook (AEO-l) was prepared in the year 2000. Preparation of
the second AEO edition (AEO-2) is ongoing.

It is important to recognise that the 2004 Nobel Peace Prize was for the first time awarded to

an enviionmentalists, Prof. Wangari Maathai, the current Assistant Minister for Environment

and Natural Resources in the Government of Kenya. The award was not only an honour to

Kenya, but also a recognition that the environment is a key tool for peace and security (GEO,

200415). This has further strengthened the recognition that an ecologically viable system

contributes to social, economic and cultural development'

1.1.2. National Level
Kenya continues to implernent Agenda 2l to support sustainable development through the

integration of environmental concerns into the national development policies, plans and

prog"rammes. The country is further cornmitted to meeting the targets set out in the United

Nations Millenniurn Development Goals (MDGs).

The goals have identified a number of targets to be attained by the year 2015. The MDGs aim

to:
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. Eradicate extreme poverty and hunger;

. Achieve universal primary education;
r Promote gender equality and empower women;
r Reduce child mortality;
. Improve maternal health;
r Combat HIV/AIDS, malaria and other diseases;
. Ensure environmental sustainability; and
r Develop global partnership fbr development.

The implementation of MDGs is being coordinated by the Ministry of Planning and National
Development (MPND). Most MDGs have a bearing on the environment and the National
Environment Managerncnt Authority (NEMA) is committed to working closely with all the
relevant lead agencies to ensLlrc the integration of environmental concerns into various
aspects addressed by the MDGs.

According to the Environmental Management and Coordination Act (EMCA) No. 8 of 1999,
the Authority is rnandated to produce a State of Environment (SoE) Report every year as a
tool for presenting environrnental inforrnation to support decision-making. The Authority
prepared the first SoE Report for Kenya in 2003. 'fhe report provides baseline information
on all aspects relating to the environment, creates awareness on the importance of the
environment and related issues; identifies potential impacts/negative and positive) and
suggests interventions; provides inforrnation for the preparation of environmental actions
plans at all levcls; provides thc basis fbr rcsourcc rnobilisation; and strengthens linkages and
collaboration between NEMA and lead agcncies <-rn environmental management.

The SoE report providcs important inlbrrnation that will serve as a benchmark for future
assessments on progress made towards achieving the set targets of some kcy national priority
issues such as MDGs, Economic Recovcry Strategy fbr Employment and Wealth Creation
(2003-2007) and Poverty Reduction Strategy Paper (PRSP).

1.2. THE 2OO4 SOE REPORT PREPAI{ATORY PROCESS

1.2.1, The Theme and Relevance
Land is one of the three pillars of development, besides capital and labour (human resources).
Land therefore provides thc basis on rvhich social and economic activities are carried out to
cater for the well being of rnankind. l'hc 2004 SoE report focuses on a single theme, Lond
Use and Environment. Land use is the intcrplay of activities and inputs by people on a land

cover unit, which may cause change o1' habitat (Gregorio and Jansen, 2000). Land use

establishes direct linkagc betwccn thc actions of people and their environment.

The therne allows the report to address environmental challenges specific to land and

identifies potential practical solutions/interventions. Further, the theme facilitates analysis of
the interaction between land use and the environment across various sectors of the economy.

The following are some of the major uses of land and their contribution to the economy

-

i)
ii)
iii)

Rural and urban settlements
Agricultural activities such as livestock, crop production and fisheries.

Infrastructure such as transport and communications, power distribution, sewerage

systems and water supply.
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iv) Industrial, commercial and mining develop*rents as well as services.
v) Conservation of biodiversity and othcr natural resources.

Although the country lacks a comprehensive land policy. there are a number of statutes
governing land management. I-lowevcr, there is an on-going process to review the existing
policies that irnpact on land and environment vVith a view to developing a comprehensive
land policy.

The preparation of this report has contributcd to thc dcvclopmcnt of thc land policy and the

integration of environmental conccrns into tlrat policy. 'fhis should enhance the

harmonization ol public policics in addition to icducing potcntial conllicts in cnvironrnental
management.

The theme addresses disasters related to land usc practices, cspecially those associated with
to degradation of ecosystems. rcduccd productivity and weakened coping mechanisms. The

disasters have also triggered migrations o1'pcople l.o other areas causing change of land use

and eroding thc gairrs madc in iuliastructural dcvclopment

This Report takcs cognizancc of thc curreht global approach towards cnvironmental
conservation as a means to achicvirrg sustair-rable developrnent and enhancing livelihoods of
the people. The tcrrn 'Environment for Devclopmcnt' is now the underlying principle in the

irnplementation of sustainable dcvclopment. Tlrus, as thc country balanccs the delicate nexus

between developrnent and environrncrrt. it will not only addrcss thc irnpacts of human

activities on envirorlnlcllt, but also thc impacts o1' thc changing environmcnt on thc

livelihoods of thc peoplc.

1.2.2. Mcthodology

The preparation of this report was undertakcn f.hrough a participatory proccss with activities
at both national ar-rd district levcls. Guide lirrcs for prcparing thc report werc dcvcloped by the

SoE Steering Cornmittcc and approvcd by NIIMA's Board of Managctncnt for both national

ald districts levels to enhance synergy. 'fhc guidclines included rcport outline and relevant

data/information rcquircments lbr various scctions of thc report.

At the national levcl, six thcrnatic tasklbrccs wcrc cstablishcd with rcprcsctrtatives from
relevant lead agencies. to prcpare chapters of thc national rcport. Sccondary data and

information was collccted and collatcd including case studics used to illustratc diffcrent

issues. The national proccss also utiliscd inlbrmation from thc district SoE rcports to cnrich

the national report. 
l

At the grassroots lcvcl. rcgional training workshops werc conductcd to disscrninatc the

guidelipes to all the districts countrywidc lrir thc preparation o1' thc district SoE reports.

Districts SoE reports are availablc fbr rcfcrcncb at NEMA headquarters.

The DPSIR (drivers, pressure, state, impagt arrd responses) framework was applied in
preparing the reports. The framework is *idcly Llsed globally and is seen as the most

effective way to structure, analyse and prcsent cnvironmental information in a logical and

focussed format to support dccisiotr-nraking (IJNEP, l9U9). A bricf cxplarration of the

different componcnts ol'thc DPSIR moclcl is providcd.

-
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Driving Forces: Drivers are causes either natural or hurhan-irtduced that influence tho
alteration of state of environment - positively or negatively, These constitute natural
occulrences (earthquakes, volcanic activity, etc) and human induced factors. Driving forces
determine basic trends in major sectors such as agriculture,,energy, industry, tourism and
transport.

Pressures: These constitute a wide range of external factors caused by human activities
affecting the environment. These include economic, political, cultural and gender-related
factors influenced by societal developments such as demographic, production and
consumption, population, poverty, urbanization, industrialization, technological
developments, governance, conflicts, trade, globalization, finance and information. Certain
policies are also known to cause pressure on the environment.

State: This refers to observable values of the environment. A single or combination of
indicators can be used to identify and measure state of different components of the
environment.

Impocts: Describes the effects of a change in a specific environment likely to affect the
functioning of an ecosystem or human health and safbty. Lnpacts may be positive or
negative with intensive or relative magnitude.

Responses: Refers to actions undertaken or proposed to address impacts on components of
the environment, including assessment of effectiveness.

1.2.3. Scope of The 2004 Sotl Report

The report analyses issues relating to land use across all major sectors of the economy. It
consists of nine chapters, namely:

Introduction;
Land Policy and Environment;
Land Use and Agriculture;
Land Use and Biological Diversity;
Land Use and Water Resorrccs;
Land Use and Energy Resources;
Land Use, Trade, Industry, Mining and Services;
Land Use and Population Dynarnics; and I-lurnan Settlernents; and
Conclusion.

Case studies received and investigated by the Public Cornplaints Cornmittee (PCC) have
been incorporated. These cases were used to enrich the specific chapters. The PCC as a
public environmental watch-dog provides a forum for solving environmental problems
affecting the public. The cases cover various aspects of land and land related activities that
have had a direct bearing on the environment.

The report analyses some multi-lateral environmental agreements (MEAs) that relate to land
and land-based activities to which Kenya is a party. The efforts undertaken towards the
domestication of such MEAs is also highlighted. Other regional and sub-regional
agreements are discussed to show the potential for collaboration between Kenya and

a
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Table l.l. MEAs and regional agreements relevant to land

1.3. COUNTRYPROI,'ILE

Kenya covers an area of 587,000 km' of which 576,000 km' comprises of land surf'ace and
11,000 km' water. The current administrative structures consist of eight provinces (Western.
Nyanza, Rift Valley. Nairobi, Central, Eastern, Coast and North Eastern) andT l districts (Figure
I t).

1.3.1. Zonation of Kenya into High Potential andASALs
The land surface area comprises medium potential agricultural lands covering about l2Yo of the
country's surface area and supports 80% of the population (Figure 1.2). The remaining 88% of
land surface area is arid and semi lands (ASALs) which supports only 20%o of the population.
However, ASALs is home to 50Yo of the livestock and 80-90% of wildlif-e resources in the
country (Figure I .2).

1.3.2. C'arrying Capacity
Kenya has seven agro-ecological zones that reprpsent major ecosystems as well as
productivity and suitability of land (Pratt and Gr.ryne,1977). The diff'erent zones and their
spatial extent are illustrated in Figure 1.3. Agro-ecological zones 6 and 7 together cover
352,000km'. while zones 4 and 5 cover 114,000km'. comprising6S% and20Yo of the
country's total land area respectively (DRSRS data records).

-
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MEAs Regional Agreements
Convention on Biological Diversity (CBD) Bamako Convention on the Hazardous Wastes

within Afiica
Cartegena Protocol on Biosafety African Convention on the Conservation of

Nature and Natrrral resorrrces

United Nations Framework Convention on Climate Changd
(UNFCCC)

Tripartite Environmental
Prograrn for Lake Victoria

Managenrent

Kyoto Protocol to the UNFCCC
United Nations Convention to Combat Desertificatiorn
(UNCCD)

Nile Basin Treafy (1929)

Convention on International Trade in Endangered Species
(CITES).

RegionaI Co-operations

Convention for the Protection of the World Cultural and
Natural Heritage
Convention on the Wetlands of International Importance
especially as Waterfowl Habitats (Rarnsar Convention)
Converrtion on the Conservation of Migratory Species of
Wild Animals (Bonn Convention)
Urrited Nations Convention on the Law of the Sea
(UNCLOS)
Basel Convention - Convention on the Control of Tranb-
boundary Movenrent of Hazardous Wastes and thdir
Disposal
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1.3.2. Carrying Capacity
Kenya has seven agro-ecological zones that represent major ecosystems as well as

productivity and suitability of land (Pratt and Gwyne, 1977). The different zones and their
spatial extent are illustrated in Figure 1.3. Agro-ecological zones 6 and 7 together cover
352,000km2, while zones 4 and 5 cover 114,000km2, comprising 680/o and,2Oo/o of the
country's total land area respectively (DRSRS data records).
Figure 1.1. Provinces of Kenya

Figure 1.3. Ecological zones of Kenya

Source: Pratt and Gwynne, 1977; GoK, 1992

Legend:
Zone l: Afro-alpine moor land and grassland or barren land above forest line.
Zonellz Forests and derived grasslands and bush lands.
Zone III: Land ofhigh agricultural value (intensive livestock and crop production), low forest potential.
ZonelY: Semi-humid, annual rainfall: 700 - 850 mm.
ZnneYz Semi-arid, annual rainfall: 550 - 700 mm.
ZoneYl: Arid, annual rainfall: 300 - 500 mm.
Zone VII: Very arid, annual rainfall: 200 - 300 mm.
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The carrying capacities of various agro-ecological zones have been computed (Table 1.2).

Carrying capacities describe the number of animals an area can sustain at optimal levels of
production assuming good range conditions. The carrying capacity is' an expression of
biomass of one Tropical Livestock Unit (TLU) equivalent to 250 kg of one mature zebu cow,

l0 sheep, 12 goats or two donkeys. This provides an important indicator of land productivity

and suitability which prescribes the type of land use suitable to any specific area.

Table 1.2. Carrying capacities of ecological zones

Zone Currying Cupacil_1'

0.5 ha/tlu
0.tl ha/tlu
2. I ha/tlu
4.5 ha/tlu
1.0 ha/tlu
3.0 ha/tlu

IV

VI

Source: Prall and Grv.l,nne, 1977

However, lald use practiccs liavc not confirrntcd to thc rccotntnendecl carrying capacitics o1'

the ecological zoncs. It is cxpectcd that tl.rc proposccl lancl policy will incorporatc ccological

principles to guide lancl usc practiccs. Thc application o1 stratcgic enviroutncntal asscssntent

iSgAj and erwironmcntal impact asscssnrent (lrlA) providcd lirr in thc IIMCA 1999 should

enhancc tl-rc iltegratior-r of cuvironntcutnl cotrccrus in land ttsc practiccs.

1.3.3. Population
Kenya's population stands slightly ovcr 32 niilliort as pcr thc pro.icctiorrs lor 2004

(poptrlatiin ctntl Houschold ('en.;us t999). About (r8% o1'thc popr.rlation livc in thc rural

arcas and dcpencl rnainly on agriculturc. I Iorvcvcr. thc population dcnsity is urrevenly

distributed. populatiorr dcnsity r,virs cstirnatccl at 49 persons pcr ktn2 in 1999 r-rp li'orn 37

persons pcr km2 in 1989. Dcnsity in North l:astcnr Provirtcc was the lcast at [l pcrsotts pcr
^kr'. 

A,rong the urban settlemcnts. Nairobi has thc highest dcnsity ol'3.079 pcrsolls per krn-.

The growtl1 rate was cstimatecl at2.9o/o in 1999 with 50% o1'thc popr-rlation bclow l5 years of

age. The groqh in huuran population has incrcascd prcssurc otl thc natltral rcsourcc basc.

T'iris has resultecl ir-r nrigration ll'orn high potential lands to urargitral oucs. 1'he regions

experie,cing noticeablc cmigration arc Ccntral and Nyanza, wliilc those receiviug

proportionaly large imurigrants incltrdc Laikipia. Ka.iiado ancl Narok.

Co,flicts over natural resourcc usc havc bccn on thc incrcasc. cluc largcly to shortage of

pasture/forage and watcr supply. ILesourcc usc conllicts have causcd dcstructiotl ol'property

and displacement of persons. I-his has clcarly dcrnonstratccl thc llcxus betwccu environtnent

a,d soclo-economic well-bcing of socictics hcavily clcpcnclent orr natural rcsotlrccs.

1.3.4. PovertY and Environment
poverly ,.ruin, the single most critical barribr to the socio-economic developrnent of any

country. It hinders u...r, to basic necds ,r.,11", ut health carc, nutrition and cducation. In

Kenya, 56% of the popr-rlation earn less than US$ I per day with higher incidences among

urban populations.

9
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Major causes of poverty include poor econornic perfonnance, Iow agricultural productivity,
unemployment and low income, HIV/AIDS pandemic, landlessness, poor physical
infrastructure, gender imbalance and poor governance. Other causes are natural dlsasters,
hurnan/wildlife conflicts and effects of climate change such as drought. poverty results in
unsustainable use of natural resoLlrces and ovcrall degradation of the environment. Given
tlat the Kenyan economy is based on natural resources, poverty eradication remains the
gfeatest challenge to sustainable development.

II4. LAND CdVNN CLASSIFICATION

Land covcr is thc observcd bio-physical phenonrenon on the earth's surf'ace that includes
vegetation and man-tnade features (Grcgorio and Jansen, 2000). Land use and cover
represents a clear manifestation ol human activitics and their associated modifications. The
assessment/rnodelling and monitoring of how land cover changes over timc is very critical in
projecting ch4nges, effects on human wcllbcing and ecological balance. Mapping is widely
used in classification of land cover types.

The mapping of global land cover classillcation was conductcd through the Africover
Programme initiated by thc E,nvironmcnt and Natural Rcsource Services ol'the Food and
Agriculture Organization (FAO) (Grcgorio and Jansen, 2000). Tl're excrcise adopted an
agreed rcfererrcc base {br international applications. 'fhc land covcr for the African continent
has been rnapped including thc Irast Ali'ica rcgion through thc Africover-East Aliica Project.
The Department of Rcsource Survcys and Rcmotc (DRSRS) is the national lbcal point for the
Africover database .

The land cover classification for Kcnya indicated a broad range of habitats with low shrub
lands dorninating thc country (Figurc 1.4).

Chapter 2 discttsscs issucs of land artd cnvironmcnt which lays thc basis Lhis Statc of
Environment Report.

t

-

t0 Introduct iott



Figure 1.4. Land cover classes of Kenya
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LAND POLICY AND ENVIRONMENT

2.T. INTRODUCTION

Land is the basic commodity that supports all life forms. In Kenya, most people consider
land as the only resource endowment. Land encompasses soils, surface topography,
underlying deposits, climate, water, plant and animal communities. The results of human
activities, reflected by changes in vegetative cover or by structures, are also regarded as

features of land. Changing one of the factors, such as land use, has potential to impact on
other factors, such as flora and fauna, soils, surface water distribution and climate.

Land registration in Kenya in the pre-colonial, colonial and post-colonial eras has had major
impact on land and the environment. [.and use and access has shaped land registration over
time. . This section highlights some of the land registration changes that have transformed
Kenya's landscape over the years, from the traditional to present land regimes (Table 2.1).

2.2. HISTORICAL PERSPECTIVE

There has never been a comprehensive land policy in Kenya. Flowever, various land regimes

have always provided direction and guidelines on how land is used and accessed.

2.2.1. The Colonial Period
Kenya was declared a British Protectorate in 1895. By 1905 the Colonial Office was

preoccupied with the recovery of 6.6 million investments in Kenya Railway from Mombasa

to Kisumu. Ihis led to the renting of land assets. The government alienated about 2.7 million
acres (1.1 million ha.) in some of the most arable land referred to as the "White Highlands".
Many of the indigenous people were forced to settle in native reserves.

The White Settler community aped the temperate agronomy of Europe with disastrous

results. New breeds were introduced with imported technology. Tliese changes in land

husbandry and cultivation have had significant irnpact on lar.rd and related natural resollrces.

2.2.2. The Post Colonial Period
After independence in 1963, the national derleloprnent agenda was guided by "sessional

PaperNo.l0 of 1965 on African Socialisrn and its Application to Planning in Kenya". The

paper recognized poverty, ignorance and disease as major coustraints to development.

In the colonial period, Europeans and Asians controlled the economy. The independent

government's first task was to Africanize the economy, including transferring land from

settlers to Africans. A number of initiatives were undertaken, such as the first transfer of
large-scale farms to African individuals, partnerships, companies and cooperatives. Under the

Shirika (Cooperative) Scheme 43,000ha were settled by 1979, while the squatter settlement

schemes had settled about 180,000 farnilies by 1974. The resettlements programmes have

l3Land Policy and Environmenl
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resulted in land parcelization, and later lurther subdivision, ollcn to uneconomical and
ecologically unsustainable levels.

The Special Rural Development Programmc (SRDP) under the third National Development
Plan (1974-78) had the lbllowing ob.jectivcs:
. To increase rural production and procluctivity o1'resources;
. To incrcasc rural incomcs and living standards; and
. To increase rural cmploymenL opportunitics.

Tl-re approach lailed to rccognizc vulncrerbility, fragility and sustainability of land and related
natural rcsollrccs.

2.3. LAND'I'ENUITE AND ADMINISI'ITATION

Land tenure refers to owncrship ancl unsuli'uctuary rights in lancl among persons or groups of
peoplc.

2.3.1. Prc-colonial E,ra
Land tenure systcms in prc-colonial Kcnya wcrc mainly inl)ucnccd by clirnatic conditions,
socio-political organization. cultural valucs anci cconomic production o1'various cthnic groups
(Kanyinga, 2000). Land was allocatecl ancl comurunally owncd by scctiorrs ol'cthnic grolrps.
Individuals had uscr rights to pastlrrc. watcr and salt licks. among othcr cnvironrncntal
resources (Musyoka, 2004). Acccss to land was spccilic to n lr.urction. such as cultivation,
grazirrg, hunting or llrcrvoocl gathcring. IIr a communitl,, a nutnbcr ol'pcoplc could cach hold
a right or bunclles of rights cxprcssccl in various lirnctions (Okoth Ogcndo ( 1991 ).

Traditional lancl tcrlLrrc systcrns took counizancc ol' cxisting pliysical and biological
cnvironmcnt. Shiliing cultivation pxrviclccl a cyclc sulllcicnt cnough to allow natural
regeneration. TIic samc \vas truc ol'pastoral practicc as spatial nlovcrrcnt in scarch ol'pasture
aud watcr crcatcd roorn lbr natural rcgcncration. 'l'hcsc two systcms practiccd arnong Kcnyan
cultivators and pastoralists rvcrc sustainablc unclcr thc subsistencc moclc of'production.
FIowcver. cornmc rc i itl ization m adc thc sy,stcn-t s ttttsttstai nabl c.

2.3.2. Colonial Era
Thc colonial lancl tcnurc systcm is cnrbocliccl in colonial ancl alicn laws dating back to l89l
(Musyoka, 2004). Thc Ilrst land rcgulations providecl lbr land to bc lcased on 2l-year lcase

and such grants wcrc only rnadc to bcnclrt whitc scttlcrs. I'ltc various lancl pcllicics and

directives on latid mattcrs hacl nrujor ctrvironurctttal ramillcalions.

The Crowtt l-onrls Ordinunce of 1902: 'l-hc Crorvn Lancls Orclinancc was cnlbrccd un 27tl'

Scptcmbcr 1902. This rcpcalcd Sectit'rn 7 ol'lll97 Rcgulations that prohibitcd any salc of land

that would adverscly aflcct indigcrrotts pcoplc's intcrcsts.
"l-he conrmissioncr nray grant lcascs ol' alcas ol' land containing nativc villagcs or
settlcrncnts without spccilically cxclucling such villagcs or scttlctttcnts, but land in thc

actual occupation o1'nativcs at thc datc ol'thc lcasc sltall, so long as it is actually occupied

by tlrcnr, bc dccrned to be excludcd li'onr lcascs... Any land within an arca lcascd, which
has bccn in occupation ofnativcs, shall, on ccasing to bc so occupicd, pass to thc lcascs".

I
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The Crown Land Ordinance of 1915: The Crown Land Ordinance of 1902 was repealed and

succeeded by the Crown Land Ordinance of 1915, which declared all land in the Protectorate

to be Crown Land and therefore subject to the Governor's powers of alienation. This

dispossessed Africans of all land, including sites they occupied. Grants under this ordinance

were made on leasehold terms to settlers as follows:
o Agricultural land for a tertn of 999 years;

o Township plots for any term not exceeding 99 years for business, industrial or residential

purposes;
. Special purposes (other than agricultural) land was leased for a term not exceeding 99

years;
o Temporary occllpation licenses were granted for special purposes such as quarrying,

grazingor for temporary residential deveIopment.

The indigenous Kenyans forwarded their grievances to a land commission. chaired by Sir

Carter in 1930.

The Corter Lond Commission: T'he Cartcr Land Commission was appointed to define the

extent of the 'White Highlands' and African Rescrves. l'he Commission adviscd that, upon

compensation beir-rg paid, all Aliican rights rclating to land outsicle Aliican rcserves to be

extinguished. On future land needs, thc Commission rccomntcndecl that power be vested in

the Governor to makc available ccrtain arcers o1'Critrvn Lands lbr Alrican usc ancl etrjoyment

as the need arose. This was achievcd thror-rgh restructuring atrcl dclining by tlrdcr-in-council

the bor.rndaries of African Resc'rves, liuropean highlands ancl Alrican lcase hold areas. Thesc

recommendations were ef'fected tlirough thc Nativc Lancl 'frttst Ordinancc o1'1938.

The Native Lanfl Trust Ordinonce.' Undcr thc Oldinancc all arcas fbrurclly known as Native

Reserves wcre rc-designatcd 'Nativc Land' ancl rcntovccl from tl-re Crown I-and Ordinancc of
l9l5 (Okoth Ogendo. 1991). l-hc nativc rcscrvcs wcrc arcas decmccl trnsuitelblc fbr lltrropear"r

settlement apd thcir boundarics u,c'rc dctnalrcatcd aloltg cthnic lincs (Kanyinga.2000). Its

admipistration was placed under the Nativc Trust I-arrd Board and thc I lighlancl '[rr.rst Land

Board for the African rcscrvcs and Whitc liighlands rcspectivcly.

The alien laws grossly ignored both the principlcs ar.rd practicc of incligctlotts land rcgitnes.

and marginalized Afiicarrs in low turproductivc arablc land (Musyoka 2004). Marginalization

led to pressllre on the land carrying capacity as rcstrictiolls wcrc imposcd on acquiriug land

rights elsewhere. The timited land resourccs led to crnigration to r-uorc rnargirral lands

creating pressurc on the rcsourccs, conscqucntly lcadirtg to cnvirontnerltal dcgraclation.

The Swynerton Plott: The land relatecl isst-rcs triggcrccl political ttphcavals. which clirrraxcd

in the Mau Mau rebellion of 1950s. In rcspouse. the color.rial govcrnlncnt initiated land

rcforms in the Afiicarr rcscrvcs. rcl'crrccl to as thc Suynncrton Plan o1'1954.'l'hc plan lbcused

on securing individualized tenure to stirnulatc thrrn invcstment, agricttltural growth and thc

.,r.rg.n.. of a land market. This was an agricultural policy whosc irnplementation begarr in

Central and Nyanza provinces as core areas of At}ican reserves, later expanded nation-wide.

These areas were facing environmer-rtal dcgradatiotr and declining prodtrctivity' The plan

therefore focused on increasing agricultural productivity, cnvironmcntal and rcsourcc

conservation. Tl-re rnain tcnct of thc plan rvas to rcplacc custornary tcnurc systcm with

private land ownership in lbrrn of individuatizcd holdings akin to Wlritc scttlcment areas.

a
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Land consolidation through ad.iudication and amalgarnation was startcd to operationalize the
process. Land adjudication and consolidation is still an on-going proccss (Kanyinga.2000).

The Swynerton Plan was not ablc to solvc the land issucs. cspecially rcdistribr,rtion or
inequalities in ownership betwcen settlers and Aliicans. or hctween and w'ithin various
Afiican communities (Kanyinga. 2000). '['hc colonial govcrnrrrcnt rcspondcd to this by
establishing settlcment schemcs lbr displaced pcrsons liorn Whitc highlancls in the low
potential arcas ol'Makucni and Machakos clistricts in lrastcrn l)r'ovincc: Shirnba IIills and
Gcdi in thc Ct>ast I)rovincc: ancl Olcnguruonc in Itili Vallcv l)r<lr,'irrcc. among othcrs (Okoth-
Ogcrrdo. l99l and Mr-rsyoka. 2OO4). Most ol'thc arcas u,crc inf'cstccl uith tsctsc llics and
prone to human wildlil-c conflicls rcsulting irt discasc and loss o1'hunran lil-c and livestock.
l'hc individr"ralization ol' larrd riglits ultimatcll' rcplacccl thc conrrnunal land rcqimcs and
encouraged commoditization.

The Struggle for Independence (Mau Mou Moventenl): 'l'lic Mau Mau nruverrcnt was a

rcvolutionar)/ rcsponsc t() ()pprcssiotr and nraiulv lattcl cxpropriation arrcl cxploitation ol
Kcnya's human and natural rcsourccs.'l'hc stlugglc lor inclcpcnclcncc. Iiruelrt on land rights
was worn in l)cccrnbcr 196i. Kcnya u'as lihcratccl liorr thc I]r'itish aclnrinistration. IIou,cvcr.
though irrdcpcndcrrcc wils liru-qht on lancl rights. Kcnva irrhcritccl thc cristins colonial lancl

relbrms (Musyoka. 2004).

Kcnya's land policy has consistcntly, clranrpionccl particular intcrcsts (Olinra. 1997). I)uring
thc colonial cra. thc irrtcrcsts ol'colonialists ancl colortial ol'llcials clctcrrlinccl tlrc I:rnrl policy:
whilc in post-incicpcrrclcrrcc Kcnva. it is tlrc intcrcsts ol'public ol'lrcials. inllucntial politicians
and thc rich that havc aluavs clctcrurinccl larrd policl.

Thc land policy in Kcnt,a irtllucttcccl b1,thc landccl urinoliLt has a largc rrurnbcr tll'scluattcrs.
both in thc rural ancl thc urhan ccntrcs. Squattcr or inlrlrural scttlcnrcnt is a rrajor conccrrr in
environmctrtal managculcnt. In ut'ban ccntrcs. likc Nairolri. Mortrbasa antl Kisrrrnu ovcr (10%,

ol'tlrc population livc in inlirrrnal scttlcrlcrrts tlccupy,irru a paltrr, 5(Yo ctl' thc total urban Iand.
The sarnc sccnario can bc rvitncsscd in thc rural hintcrlancl uhcrc nrost pctlplc clo not orvr-r

larrd. but arc scluattcrs in crtr,'ironmcntallv scnsitir,'c arcas. sr.rch as lirrcst rcscr'\'cs. r'ipaliarr
rcscrvcs and lloocl pr()nc Alcas. Attcnrpts to rcscttlc tlrc landlcss in scttlcrrcnt sclrcnrcs ltas

aggravatccl cnvitortrttcntitl clcgraclatiotr. cspcciallt'in nra.jtlr rvatcr catchnrcrrt arcas such as tlte
Mau Complcx. Mt. l:lgorr ancl Mt. Kctrl,a ccos\'stcr.tts.

2.3.3. Post-Colonial Era
Thc rcscttlcmcnt programnrc that startccl in l9(rl cluring thc colonial cra continucd alier
independcrrcc. 'l'hc Milliorr-Acrc Sclrcrnc had by, l97l scttlccl 29.0(X),AIiican liulilics on
high-dcnsitv plots ancl 5.000 lnnrilics on larscr Iou-clcnsitv lirrnrs.'l'hrouglr thcsc schcnrcs.

ovcr a rniilion Kcnvans rvcrc scttlcd ott litnns tlcasuring l()--l() itcrcs that rrcrc catcgtlrrzccl as

low-dcnsitv holclings ol' 40 acrcs ( l(rha.). hiqh-clcrrsitv lrolclings ol' l5 acrcs (10 ha.) and
'squatter settlcrncrrt schcmcs'w'hcrc thc allocatiorr uas l0 acrcs (-l ha.) pcr bcncliciary.
Theoretically. cvcry landlcss Kcnyan clid clualily to gct Iancl irrcspcctir,c of'scnclcr or tribe.
(Musyoka.2004). IIowcvcr. lcss tharr 5Yo ol' thc population bcnclltccl ll'onr thc rcscttlcrnent
schemcs (Rcpuhlic ot'Kcnya. 1999)

I
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The post independence human settlement has not been sustainable, as the number of squatters

has increased proportionally with population increase. Some settlement schemes were

created in important habitat areas such as Mt. Elgon (Chepyuk), an important water

catchment area (Mau Cornplex), Kinale Forest, Mt. Kenya, among others. The Minister for
Lands and Settlernent, Hon. Noah Ngala, during a National Water Conference in 2002
remarked:

"Some of the once .ftit'eslecl thick canopies have been turnecl into huntan seltlemenls. These landscapes no

longer ffit.their once ret,et'ecl role o/"t,dter cotchntenl dreos', thc lost ccttlopy cqn no longer collecl Yaler."

Encroachments of human settlement on water catchment areas have aggravated water

availability for downstream Llsers and also water reservoirs.

Sustainability approachcs should be corrtaiued ir-r the proposed land policy, regional

environmental planning, strategic environmental assessment of major policies such as

resettlement programmes and pcriodic environmental monitoring.

2.3.4. Urbanization in Kenya
Urbanization in Kenya dates back to the emergence of settlements along the Coast to service

foreign traders rnainly Arabs and Portuguese (Ojany and Ogendo, 1973). Pre-colonial cities

developed along caravan routes (Obudho. 1983). The European and Arab involvement in

caravan trade led to the expansion of these centres as part of urbanization process in Kenya.

Urbanization in thc intcrior of Kenya was mainly due to colonial influence, especially the

developrnent of white highlands and the construction of the Kenya-Uganda railway. The

settler farmers forrned clubs and hotels. rcsulting in urban nuclei. These served well as

places where farmers cxchangcd thcir commodities, goods and acquired fann implements and

household wares.

Urbanization process rcvolved around administrative and commercial activities. This had

emerged as pon-Afiican settlement and propagated the principle of segregation, citing

environmeptal principles such as health concerns. Environmental health was a major zoning

ordinance governing planning design. These were contained in the 1948 Planning Ordinance,

well applied in most towns such as Nairobi and Kisurnu.

Europeans restricted settlements of Africans in towns and their residences were kept

temporary in high-density areas, where only bachelors were encouraged. Rural-urban

migiation was restricted. This restriction was lifted after independence and perhaps explains

the increased rural-urban migration witnesscd today.

The Government embarked on industrialization and provision of trunk infrastructure in urban

centres thus rnaking thern attractive employrnent areas and centres of modern lifestyle' Rapid

urbanization required more housing facilities. Population growth in urban areas has been

increasing at the rate of 7Yo; this has given rise to the development of infonnal settlements.

Informal settlements currently house 60Yo of the urban population, while only occupying only

5oh of the land in Nairobi, Mombasa and Kisumu. Most urban planning policies and

standards have only favoured the high-income settlements'

Most local authorities have failed to provide appropriate infrastructural facilities leading to

urban decay and environmental degradation. Notablc environmental concerns include

a
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settlement on flood prone areas, loss of valuable biodiversity, encroachment of wetland and

riparian reserves, Llncollected garbage and water cgntamination (Hayombe,1997). A study of
urban sprawl in Nairobi by LIN Habitat and LINEP (2003) observed that in Kasarani Division
alone, 52.76 ha. of natural environment was transformed into built environment annually
(Hayombe, 1999).

2.4. POS'[-INDEPENDENCE LAND POT,ICY, I,EGISI,ATION AND
ADMINISTRATION

Post independence Kenya entrenched individualizatiott of land tenure. the main aspect of thc

Swynerton Plan of 1954, through the enactment of the Registered Land Act (Cap 300). lJnder

the Act, land held under customary tenure was transtbrmed into individual/private land tenure.

lhe Land Adjudication Act (Cap 284) was amended to take care of group rights in pastoral

areas. Group rights wcrc there fbrc rcgistercd under Lancl/Group Reprcsentative Act (Cap 287) to

rnaintain status quo in pastoral arcas.

In urban areas. the colonial'fown Planning Legislation bcforc its rcpeal in 1996 was thc tnain
regulator of land use zoning. The repealed legislation ushered in the Physical Planning Act (Cap,

286). Public land adrninistration is govcrned by the Lancl Act (Cap 280) lbr public land, whilc
the J'nrst [.and Act (Cap 288) aclninisters Lhe customary and comttrunal land. Land

administration has thercfbre not bcen systematic hut varied liom one type o1'land rcgimc t<l

another. Thcre is dclinitely a nc'cd to fbrmulate a conrprchensivc national land policy.

Table2.l. Conrparisonandeffectsoflandpoliciesincoloniirlandpost-colonialKenya

t

Land Pol
Colonial Policv

. Prevented Aliicans lionr acquiring privatc land.

. Madc it casy and rclativcly clficicnt to control
and adnrinister thc natives.

. Protect European settlcnlents in outlying areas

fronr invasion by pastoral conrrnunities.
. Make labonr rccrrritnlcnt casicr

Post lndependcnce I)olicy
. Re-clistribution of land.
. Rc-scttlcnrcnt (c.g. nrillion acrc schcnrc).
. Incorporation of Aliican political clitcs into the

land owning class.
. Rcalizc econonric dcvcIopnrent through

agricultural production (povcrty al lcviation).

nure Sv stcrlr
. tJnclcrnrincd Africarts lancl larvs c.g linglish larv

recognizod individual orvnership rvhile Aliicans
pcrccivcd land as contnrunal asscts.

. Dcstabilizcd agricultural production b),
displaccnrcnt ol' Alrican conrrnurritics.

. Lancl to conllict anlong dilferent ethnic groups duc
to population pressurc and competiticln lbr land lor'
dilferent r,rse.

Iiffccts of [,alrd l'olicy
' Fragnrcntation of land holdings.

' Individual orvncrship of'largc tracts ol'land.
. Crcatcd squattcrs ancl lancllcssness
. Crcatcd intcr-ethnic land rcsoLrrcc conflict.
. Created many and con[using lancl larvs.
. Crcatcd poor land usc practiccs.
. Iincouraged unequal distribution of'land.
. Iincouragcd developnrent of individually orvnccl

land.

E

2.4.1. Landl'enure
Land tenure in Kenya falls into three broad categories i.e. community or customary land tenurc.
private or individual larrd. and public or state land (Table s2.2).

-
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2.4.2. Customary Land Tenure
Under customary tenure, land is owned by the community and is held in trust for them by

county councils. The community is only allowed to use the land under certain conditions as

may be agreed on by the particular community'

A number of factors have had far reaching effects ol1 community land tenure. Some of these

are the ,fixity' of trust land units, population growth, the process of tenure reform and the

resilience of Customary Law. lJnder the colonial reservation of native lands, territorial fixity

restricted members of particular ethnic groups to prescribed land units, while at the same time

preventing encroachment or immigration by others. This meant that cross-ethnic land

transactions could not dcvelop. Internal land rights conflicts intensified and political

agitation for expansion of ethnic territory were colnmon'

population gro6h rate has rernained high. Ieading to increased demand for land resources.

This phenomenon has lcd to:

o Constant sub-division of land reserved for membcrs of a community,

o Increased land pressure in many areas especially the Kisii highlands, Western Province

(Vihiga), Meru highlands, Taita-Taveta highlands and Ccntral Province; and

. Radical transformation of land rights systems in order to accommodate increased demand

for land, which led to the Land Adjudication and Consolidation Programme, in Trust

Lands areas outside ASALs.

The private land tenure system confers cxclusive ownership of land to an individual. This

forrn of ownership is registcrcd undcr specilic laws and is guaranteed by the constitution.

private land tenure was introduced in a bid to translbrm land rights ownership in Trust Lands.

This move was also applied in areas containing government land through the creation of

settlement schemes p.ogiu,ll,r.s, where lancl was sub-divided into small units and vested in

individuals. T'he public land tcnure vests land in the state to serve public interest.

2.4.3. Public Land Tenure
The colonial governrnent declarcd all larrd that had not been reserved for natives or Trust

Land as Crown Land. On attaining indepcndence. government land was vested in the

president. The rnajor problern that arose with this land tenure was whether the land was to be

held in trust for thc people or was tl-re privatc property of the government. Developments

over the years indicated'that the govcrnment regarded such land as private property to be

disposed ut *itt. This interpretation has been extended to unregistered trust land areas even

though the constitution and the Trust Land Act (Cap 288) provide that these lands be

adrninistered by the Commissioncr of Lands strictly as tmstee for their customary inhabitants.

Consequently, the govcrnment has proceeded to make grants thereof without regard to the

public intercst. Th]s resultcd in land rcserved lor public plrrposes becorning vulnerable to

misallocation.

2.4.4. 'fhe Current Situation
The conseqllences of the above developments are:

o Community or customary land tenure is disintegrating. In the process, land rights for

women and children have been comprornised and sensitive ecological systems disrupted'

o The registratiop of individual land rights undcr the Land Adjudication Programmes is not

alwayionsistent with the people's pirception of their land rights. In some cases' titles

a
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Conferred by registration are challenged by customary rights. The pursuance of individual
land ownership also led to the continuous sub-division of large tracts of land bought by
companies and co-operative societies, especially in Laikipia, Nakuru, Uasin-Gishu and
Trans-Nzoia districts. The sub-division of such land had no regard to the viability of the
resultant units.
The continued expansion of urban areas into agricultural settlements has led to uncontrolled
sub-division and conversion of agricultural land.
The excessive disposal of government land and Trust Land has created severe shortages in
public utility land, especially in urban centres. In most cases, open spaces, recreational
grounds and even land for social amenities have been alienated.

a

a

2.4.5. Impacts of Land Tenure Systems on Sustainability
Each of the three land tenure systems has positive and negative effects on the environment.
Under community land tenure, those communities with well-established guidelines on land use
were able to impose sustainable practices on water catchments, hilltops, forests and shrines.
However, where there were no communally supervised guidelines, there was wanton
destruction of such tacilities.

Under private land tenure. continuous sub-division of agricultural land is evident, together with
conflicting land uses e.g. conversion of agricultural land to commercial and industrial user
leading to pollution in agricultural areas. Under public land tenure, the government and local
authorities have in some situations conserved the environment through preservation of forests,
parks and reserves. However, there is evidence of disposal of sensitive public land resulting in
environmental degradation. Plate 1 illustrates heavy settlements in high potential agricultural
land in Gucha district.

Table2.2. Com son of land tenure in Kenya (l980and I

Source: CBS, StatisticalAbstract, 1993 and 2000

a

t
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Type of Tenure 1989 (so. km) 1995 (sq. km) 1995 (ohl
Government Land r 17,878 I r 6.088 r9.9
Forest land
Other govelnrnent l'eservcs
Townships
Alienated land
Un-alienated land
National parks
Open water

9.125
t.245
l.9l I

37.0 r3
34,858
22.653
I I.073

9.t16
1.9't0
2,83 r

3 8,546
28,598
24.067
t0,960

1.6

03
0.5
6.6
4.9
4.1

1.9
Freehold land 7. t35 8,73 r 1.5
Smallholder schemes
Other government rcscrvcs

5.0r6
2.t t9

6.6 t5
2.n6

l.l
0.4

Trust land (not for registration) 34,965 59.62s 10.2
Forests
Government reserves
Alienated land
National rescrves
National Parks

7.092
443

r,398
I 3.9 l5
9,285
2.832

t.2
0.1

0.3

5.7
2.4
0.5

Trust land (for smallholder resistration) 425,341

7.084
492

r,812
33.397
r 3.691

3.149
397,366 68.2

Already registered
Not registered
Total water
Total water

27.2t7
398.t24

r 1.230

596.549

27.2'79
370.087

il.230
593.040 r.9

4.7
63.5

)
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2.4.6. Njonjo Land Commission
The Government appointed the Presidential Commission of Inquiry into Land Law System
on 17th November 1999, famously referred to us the Njonjo Land Commission. The terms of
reference were:

a) To undertake a broad review of land issues in Kenya and to recommend the main
principles of a land policy framework which would foster an economically efficient,
socially and environmentally sustainable land tenure and land use system;

b) To undertake an analysis of the legal and institutional framework of land tenure and land
use in Kenya and to recommend a programme for legislation that would give eff'ect to
such policies;

c) To recommend guidelines for a basic land law and complementary legislation and

associated subsidiary legislation that would address land-related matters.

Plate 2.1. Dense Population in Gucha District

Apart from the Njonjo Land Commission, the Constitution of Kenya Review Commission
(CKRC) also collected views on land matters. Subsequently, it formulated principles to
guide formulation of a National Land Policy and the Constitutional Framework for Land
Administration and Management (Kenya Land Alliance, 2003).

C
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The rnajor findings and recommendation of the two commissions were:
a) There is lack of comprehensive policy to guide development, use and administration of both

urban and rural landl
b) Most citizens have lost confidence in the system of land adrninistration due to inappropriate

land transactions. allocation and too much power vested in the President and the
Commissionerof Lands;

c) The sanctity of the title should be tied to the legitimacy ofthe procllrementprocess; and
d) Land should be categorized into three tenure regimes: public, colnmons and private. Trust

land should become colrmons,lield undercustomary orpublic tenure.

CKRC also proposed a rnajor institutional restructuring resulting in the establishment of a
National Land Authority to oversee functions of departments of Lands, Survey, Physical
Planning, Land Adjudication and Settlernent. Such an authority should be entrenched in the
Constitution with guaranteed security of tenure. It recommended that the National Land Policy
should address some of the following concerns (Kenya Land Alliance, 2003 )

. System of land registration and land tenure;
o Categories of land (Government. Trust and Private land);
. Mechanism of delivery of land at acceptable cost;
o Land use and land use planning;
. Holding ground;
o Public utility plots;
o Forests, wetlands and natural resourcesl
o Range. arid and semi-arid land management;
o Agricultural land and land control boards;
o Absentee landlords;
. Gender concern in land ownership;
. Squatters in rural areas and infbrmal settlernents in urban areas:
o Extension of leases and rencwal of leases;
o Setting apart trust land,
o Compulsoryacquisition;
o Settlement of land disputes;
o Historical injustices to communities in their land;
o Foreshore plots and land fiom receding oceans and lakes;
o Consolidation and adjudication;
o Settlement Schernes and Settlement Fund Trustee;
o Protectedareas:
o Customary tenure;
o Historical sites and monuments;
. Land survey and preparationofoflicial records; and
. Land Information Systern and computerization of land records.

2.4.7. Ndungu Land Commission of Inquiry
This Commission was set up in 2004 to look into the irregular allocation ol land. One of the key
recommendations was the setting up of a Land Titles Tribunal that would authenticate land
ownership and set up an Advisory Task Force to implement the report. Other key
recomrnendations inc lude (D a i I y 1116 1 ion, Decemb er 24, 200 4\ :

. The President be stripped of the power to allocate landl

I
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a All illegally acquired title deeds should be cancelled;

o People who illegally acquired land should be made to pay it and be prosecuted;
o Public officials involved in grabbing land be sacked and prosecuted;
o All land records be computerized and new titles should be issued to restore public

confidence,

Establish a tribunal of experts with powers to declare any registered title valid, illegal or
irregular. Members of the tribunal will include the Permanent Secretaries in the Ministries of
Lands, Local Government, Environment and Natural Resources as well as the directors of
Kenya Anti-Corruption Cornmission and Crirninal Investigation Department.

The Cabinet directed that all recommendations be implemented in full

2.4.8. Formulation of Land Policy
Kenya does not have a comprehensive National Land Policy and hence irnportant issues such

as land administration, access to land, land use planning, restitution o1'historical injustices,
the institutional framework, land information management systems, environmental concerns,

conflict/dispute resolution, public land allocation and the informal sector are inadequately
addressed. Other problems arise from lack of a comprehensive strategy for the management

of emerging informal urban settlements. The resolution of disputes relating to land
management will rninimize conflicts and enhance national unity in diversity.

Three developments have strongly influenced the desire for a coherent and comprehensive
policy for use, access and conservation of land in Kenya. Firstly, Chapter 7 of the ZeroDraft
Constitution prepared by the Constitution of Kenya Review Comrnission (CKRC) proposes

far reaching changes to current constitutional provisions on land and property. Secondly, the

'Njonjo Commission' report outlines a number of irnportant new policy principles and

institutional changes for the land sector. Combined, the draft constitution and the Njonjo
Commission report provide a firm basis and the point of departure for the elaboration and

finalization of a National Land Policy. Thirdly, the Economic Recovery Strategy.for l{ealth
and Employment Creation, 2003-2007 commits the government to developing a clear time

bound action plan for implementing the recommendations of the Njonjo Commission. The

National Land Policy (NLP) will be shaped by the outcotne of the constitutiolral review
process, which is still underway. The NLP proccss is geared towards clear definition and

determination of the following core issues:

a) Secure land tenure;
b) Land administration;
c) Effective mechanisms for resolution of land disputes;

d) Land fragmentation;
e) Governance in land administration; and

D Harmonization of land tenure regimes.

2.5. OBJECTIVES OF THE NATIONAL LAND POLICY

The overall objective of the National Land Policy is to provide for sustainable growth,

investment and the reduction of poverty. The specific objectives are to develop a framework

t
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policy and law designed to ensure the maintenance of a system of land administration and
management that will provide:

a) All citizens, particularly the poor, with the opportunity to access and beneficially occupy
and use land;
The economic, socially equitable and environmentally sustainable allocation and use of
land;
The efficient, effective and economical operation of the land market; and
Appropriate regulatory arrangements for the productive, sustainable use and equitable
distribution of land.

b)

c)
d)

2.5.1. Land Policy Principles
Land policy principles have been developed to address the essential values, which should
guide land management and administration. T'he identified principles, which are not
exhaustive, have been drawn from CKRC, the Commission of Inquiry into the Land Law
System in Kenya Q.,ljonjo Commission) and the proceedings of the National Civil Society
Conference on Land Reform and the Land Question.

These principles have been summarized as follows

a) Access to land should be guided by:
i) Security of land rights for all land holders, users and occupiers;
ii) Reasonable legislative and other measures that enable citizens to gain access to land

on an equitable basis irrespective of gender or age and devoid of discriminatory
practices;

iii) Development of terms under which foreigners should access land; and

iv) Economic and social empowerment of citizens, especially the poor and the landless.

b) Land ownership should be guided by:

i) Terms under which land should be vested;

ii) Incidents of category of land ownership;
iii) Ownership and transmission rights guidelines; and

iv) Rights that reflect inherent and progressive social values.

c) Control of Land should be guided by:
i) An ultimate land controlling authority;
ii) Terms under which the state should control and regulate land for public interest;

iii) Just, fair and prompt compensation for loss of rights in land;

iv) Protection of individual rights as the state exercises its rights for definition of terms

under which public land held in trust by the state should be controlled, disposed of
and improved on;

v) Definition and principles of security of land rights (state, individual and

community); and
vi) Harmonization of state and individual rights.

d) Land use should be guided bY:

i) Decent livelihood and shelter for all;
ii) Integrated and sustainable management system;

iii) Community participation in resource utilization and management;
,
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iv) Exploitation practices that have environmentally, economically and culturally sound

benefits; and
v) Institutionalizing planning as a value in land management.

e) Management of Land should be guided by:
i) A land information system that guarantees accountability, transparency, efficiency

and cost effectiveness in land administration;
ii) An independent, expeditious and just system for the resolution of land disputes and

historical injustices.

f) Land markets should be guided bY:

i) Protection of disadvantaged grollp land rights against oppressive forces of land

market through intervention by the state;

ii) Conducive and favourable land markets that encourage investments; and

iii) Public education on land rights.

2.5.2. Outputs of National Land Policy
The National Land Policy should provide:

a) A mechanism for thc proper administration and management if land;

b) Reliable mechanisms fbr resolving land disputes;

c) A harmonized, simple and cost-effective framework of land laws;

d) A legal and institutional framework for secure land tenure, including customary tenure

and common property resources;

e) A mechanism fbr rnanaging pastoral commons as a specific category of land;

0 A mechanism for dcveloping and implementing a functional land information system;

g) Mechanism that ensure gender equity in land allocation and ownership;

h) Mechanism for conservation and protection of the environment;

i) A mechanism for the resolution of historical injustices;
j) A framework for land use planning as a critical component of the National Land Policy;

and

k) Guidelines for the regularization of infonnal sector.

2.5.3. Guiding Values for Policy Development Process

Development of a comprehensive and coherent land policy should be guided by a clear

definition of the roles and responsibilities of various actors, which are:

a) Facilitative
b) Consr"rltativc
c) Participatory
d) Interactive
e) Inclusive

0 Conscnsus building
g) Timely and profcssional

h) Transparent
i) Gender sensitive
j) Innovative

The land policy formulation process commenced in March 2004. It has gone through various

stages ,rih ur stakeholders workshops, institutior-ral visits and regional workshops where

critical issucs relatcd to land have been deliberated.

,l
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2.5. LAND MANAGEMENT STRATEGIES AND PRACTICES

2,6,1, The National Perspective
Land is the main capital, which must be conserved and used sustainably. In this connection,
policy-making and planning must be performed at the national or sub-national level, and
implemented at the local and individual land user levels.

At the national level, it is necessary to determine the nature, the incidence and, more
particularly, the causes of environmental degradation, The causes may be natural, or human-
induced destruction of the natural ecosystem and its replacement by unstable agro-
ecosystems. The destruction may be as a result of a combination of various factors.

In accordance with the Sessional Paper No. 6 of 1999 on Environment and Development the
Government is committed to ensuring that the use of natural resources meets the needs of the
present generation without comprising the ability of the resource base to meet those of future
generations. The overall national goal is to integrate environmental concerns into the national
planning and management processes and provide guidelines for environmentally sustainable

development. However, the policy notes that present land use practices often disregard land
potentials, carrying capacitie and limitations of land resources as well as their diversity and

distribution (Republic of Kenya, 1999).

In this connection, there is need to understand the life-support capabilities of resources,

environmental stress, marginality and resistance of naturpl or human-made induced processes

such as desertification, or sedimentation, pollution and environmentally appropriate
technologies. The objective will be to maximize the use of local resources, lower factor costs

and causes of pollution.

2.6.2. Land Use Planning
Land use planning broadly addresses the question of land tnatters, which require inter alia
policy directions for its establishment. It is an effective tool for land management as it takes

cognizance of distributional equity in access, ownership and security, adjudication and

settlement, legal dimensions, land administration and land rights. It fuither enhances the

sustainable use, control, environmental sustainability, efficiency, transparent and cost

effective administration.

In Kenya, land use planning is achieved through regional and local physical development
plans and local farm management systems. Spatial planning involves the systematic and

comprehensive consideration of the fundamental organization of both natural and human

resources. The Physical Planning Act (Cap 286) provides for the preparation of a Regional

Physical Development Plan (Section l6) and a Local Physical Development Plan (Section

24) respectively. Section 29 of the Act (Cap 286), empowers local authorities:

a) To prohibit or control the use and development of land and building in the interests of
proper and orderly development of an area;

b) To control or prohibit the subdivision of land or existing plots;

c) To consider and approve all development applications and grant all development

permissions;
d) To ensure proper execution and implementation of approved physical development plans.

e) To formulate by-laws to regulate zoning in respect of use and density of development; and

a
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D To reserve and maintain all land planned for open spaces, parks, urban forests and green
belts in accordance with approved physical development plan.

2.6.3. Environmental Management Implications
Regional Physical Development Plans focus on a sub-region, which at times is homogenous
in terms of natural resource endowment, socio-economic and cultural underpinnings.
Regional plans enhance protection and conservation of water catchment areas as well as a
large span of biological habitats such as migratory corridors.

Local physical development plans prepared for towns similarly support the protection and
conservation of green belts, arboreta, riparian reserves and sensitive ecological areas such as

wetlands. The plans promote environmental quality in towns. Other plans such as action
plans, advisory plans, subdivision schemes and./or part development plans are site specific
and are detailed enough to indicate fragile and sensitive environments that require
conservation and protection.

Land Authority Services Delivery Action Plans (LASDAP) prepared by respective local
authorities are effective implementation tools upon which residents participate in project
identification, budgeting and implementation. These LASDAPs are funded through the Local
Authority Transfer Fund (LATF). Lack of implementation of most plans therefore will be
addressed through this process in every local authority.

2.6.4. Land Information Management System
Land Information Management System contains database that uses geographically (spatially)
referenced data as well as non-spatial data and includes operations or procedures that support
spatial analysis (Table 2.3). The data in a LIMS are organized to yield useful knowledge
such as map models with geographical extent, land and land based inventory (land use, land
cover, underground resources and land suitability), ownership, tenure, valuation, taxation and
fees, land availability, accessibility and encumbrances (restrictions, easement and way-
leaves). Other useful knowledge that LIMS has includes land values, physical development,
infrastructure and utilities, marine and fresh water resources, topography and
geomorphology, soil types, geology and climate. LIMS has also functional capabilities for
data capture, input, update, manipulation, transformation, visualization, combination, query,

analysis, modeling, output and timely retrieval of information.

There is need to acquire and install appropriate LIMS technologies to address land
management issues. LIMS provides high technology for use in data capture, storage,
processing, administrative, economic and legal management. Users of LIMS are many and

range from existing or prospective landowners or occupiers to lawyers, surveyors, physical
planners, administrators, environmentalists, researchers, valuers, real-estate managers, NGOs
and agencies at all levels of Government.

-
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Status ol Land lnformation Managemenl Syslems

Institulions Capacity Role of LIMS in Environmenlol Managemenl
Policv Formulalion

Department of Survey of
Kenya

. Cadastral survey plans (FR)

. Preliminary index diagram
(P.l.D.)

. Deed plans

. Boundary plans (e.g. forest
boundaries)

. Registry Index Maps (R.l.Ms.)

. Survey computations

. Field data collection

Identification of land reference number, parcel

number. deed plan number.
Identification of boundaries on the map.

Planning for the present and for the future.
Determination of areas and physical extent.

Department of Lands Ownership
Title numbers
Rates and rents

Reduces disputes
Reduces loopholes in environmental
management.
Security/guarantee to developrnent and planning
for the future.

a

Department of Physical
Planning

. National plans

. Local plans

. Part development plans

. Proper present and future planning

. Proper land use planning

Department
Adiudication

ol Land Number of settlement farms
Number and names of allotees

a Poverty alleviation
Reduction of landlessness

Local Authorities Infrastructure
Water pipes

Sewer lines
Power lines
Roads
Pavements etc.

a
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Planning of drainage and wastewater disposal
Land use

Land cover
Spatial or Physical planning
Waste disposal.

Kenya Power and Lighting Capacity of power generation

and supply
Power way leavcs

I Generation of power for irrigation.

Other Institutions
. Un;vcrsiti':s
. Parastatals ctc.

Land use maps

Population
Various databank of relevant land information
Training

State ofEnvironmenl Report 2004, Kenya

Teble 2.3. Institutions using land information mansgcmcnt systcms (LIMS) end their ceprcities

2.7. ENVIRONMENTAL ASSESSMENT

2.7.1. Strategic Environmental Assessment
The Strategic Environmental Assessment (SEA) is a formalized, systematic and

comprehensive process of evaluating the environmental impacts of a policy, plan, programme

and its alternatives, including the preparation of a written report on the findings of that

evaluation, which findings should be reviewed by the responsible Authority.

SEA includes prediction and evaluation of social, economic and health impacts as well as

environmental impacts. SEA provides decision makers with information (and often

recommendations) on the anticipated consequences of their choices. SEA is therefore a

proactive management tool with technical input, which integrates environment concerns at

the higher level than EIA.

SEA is provided under Section 6 of the Environmental (lmpact Assessment and Audit)

Regulations, 2003. The regulations require that lead agencies should in consultation with the

Auihority (NEMA) subject all proposals for public policy, plans and programmes for

implementation to a Strategic Environmental Assessment. SEA therefore determines which

1
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of the proposals are the most environmentally friendly and cost effective whert itrrplemonttH

individually or in combination with others. The hssessment carried out under thiS regulation

shall consider the effect of implementation of alternative policy actions taking into

consideration the following:
a) Use of natural resources;
b) Protection and conservation of biodiversity; 1!!'

c) Human settlement and cultural issues;

d) Socio economic factors;
e) Protection and conservation of natural physical surroundings of scenic beauty as well as

those of built environment of historic or cultural significance; and

0 Government and all the lead agencies shall in the development of sector or national

policy, incorporate principles of strategic environment assessment'

Policies and plans related to land which should be subjected to sEA:
a) Proposed Land Policy
b) Sesiional Paper No.10 of 2000 on National Population Policy for Sustainable

Development
Existing and Proposed Forest Policy
Kenya National Biodiversity Strategy and Action Plan

National Action Programme for Cornbating Desertification
National and District Developrnent Plans

Strate gy fot Rev i tal rzation of A griculture (2 004-2 0 I 4)

Poverty Reduction Strategy Paper for the Period 2001-2004

Agriculture Policy
Wildlife Policy
Water Policy
Health Policy
Industrial Policy
Housing Policy
Energy Policy

The regional authorities should also subject their programmes to SEA

2.7.2. Cumulative Environmental Asscssment (CEA)
The Draft Constitution of Kenya, Chapter 8 on Environment and Natural Resourccs propbSeS

the protection of thc environment through tneasures that rnaintain a clcan, safe and healthy

environment including establishrnent of systems of environmental irnpact assessment,

environmental audit and monitoring of the environment and encouraging public participation.

EMCA. 1999 Parts VI and VII (Sections 58 through 69) requires EIA and EA on projects

prcscribed in the Second Schedule of the Act. Seemingly, minor activities within projects and

communities (open air markets. jua kali garages, informal dumping site, solid waste disposal,

etc). which are not indicated in thc Second Schedule, may lcad to cumulative impacts on

environment, hence the need fbr their rnonitoring and assessment through CEA process.

Some of these cumulative activities are discussed herein and indicated in table 2'7.

Table 2.4 lists some of activities and micro-projects that generate waste with potential for

cumulative environmental impacts within Kenyan urban centres and rural areas. Some of the

cumulative irnpact indicators are also discussed.

m)
n)

s)

t
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Housing Srress.. Research indicates that people earning incomes in the lowest 600/o, use on
average 63Yo of the income to pay rent, making them go without adequate clothing and food.
This has pushed people to live in slums, which do not have infrastructure like water and

sanitation.

Heavy Metal Loading: Heavy metal loading and contamination in the soils and water bodies
is a significant indicator of cumulative effects from various micro-land use activities such as

u,nregulated light industries and jua kali sites. A study on heavy metal contents in Kenyan
soils was assessed from industrial towns of Central and Western Kenya. The metals included
cadmium (Cd), chromium (Cr), copper (Cu), manganese (Mn), nickel (Ni), lead (Pb) and,

zinc (Zn). Soil samples were taken from areas suspected to be polluted with heavy metals.

These included sites near ceramic, leather tanning, paper, paint, chemical, textile and cement

industries. The studies were conducted in Nairobi, Athi River, Thika, Nakuru, Eldoret,
Webuye, Kisumu and Embu (Table 2.4).

The results were recalculated and reported following the Dutch Environmental Standards of
Heavy Metals (as per Soil Protection Act) on basis of OM content and Clay % (Table 2.5).

Six (6) industrial towns out of eight (8) considered are polluted by at least one of the heavy

metals. However, there are no standards and guidelines concerning heavy metals

contamination of soils.

The Persistent Organic Pollutants (POPs).' Persistent Organic Pollutants (POPs) are

significant indicators of cumulative effects on environment. Kenya is a signatory to the

Stockholm Convention which seeks to eliminate or restrict products and use of the following
POPs: aldrin, endrin, dieldrin, chlordane, DDT, toxaphane, mirex, heptachlor,

hexachlorobenzene, PCBs, dioxins and furans. The identified main sources of POPs in
Kenya are the use of pesticides (expired pesticides), industrial sources (manufacture, mining,

and power/electricity) and by products of combustion including burning of wastes.

2.7.3. Radiation in Environment
Radiation is a form of energy resulting from cumulative effects of various human use of
technology and natural resources. Radiation is energy that travels in the form of waves or

particles and has been a natural part of the earth's environment. However, hazards and risks to

the public and the environment need to be protected from the harmful and avoidable effects

of exposure to radiation.

-
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53.3 93.82.58 t9.9 9.29 t32l 5.01lb
2.54 3.25 2t3 0.93 34.8 24.32aKangemi

r2.8 3554 7.95 57.3 1032b 1.09 23.9
t7.6 3 203 5.72 42.6 82.27 1.63 I 194Roysambu

I 1.0 43.2 185r.88 t7 .l r 5.6 1636Clayworks 8

40.5 97.70.98 8.26 6.73 2889 2.30Chiromo 3a
r08r0.6 7.43 328 5 4.37 60.03b 0.79

40. I 6330 r 0.5 198 2644a t.4t 15.9Kamukunii
,103 5 8. t8 195 4t44b 0.68 13.5 46.9

953 459t.03 t5.5 49.6 8598 9.60Dandora D 5

45526.0 222 8 r75 28.2 230I 0.5 rCeramic ind.
7936 15.2 t69 595l0 0.95 22.3 26.5Robbialac
487 I 14. I 20.t 4170.54 12.6 24.tKenpoly II

42.8 2584 125 I2.26 66.6 268 403 4l8Ind. Area
382 2|2219 ,t52 4106 88.4I9 1.06Farnring I

22019. I 795 5 19.9 3 r.120 t8.2Farming 2
910 0.07 10.3 71.85.t2 .1.65Esso depot 2t

2t t6 t7.l 18.2 t6l0.9t) 260 ll.tUhuru Park 45
25.6 82.6 21426.7 18.4 6l l346.levanlec G

178 2285 9.9 285 3005 3.tt46a 0.0ttRuai
t3919.6 3603 2.87 t396b 0.46 18.7

5 139 14.2 19.2 179t.lt l3.tt t7.4Athi R. I t2
t7.5 17.9 12217.6 20.9 (r3 56l3Ccment F

9.09 99.1t5. r 1746 10.4l4 1,1.7

87.3I 132 I 5.(r 32.021.2 ,t2.,1l5
344,1 l2 l 1760.92 t9 4 199t6A. tirnncrv

r2.8 12615.4 r tt.5 2729
t7.2
|3.8t7 0.3 8Athi R. 2

t374.65 9(r0 13.'7043L. Nakuru 22
7078 l 1.4 107 75690.40 27.1 3 4.323E. batteries

Eldoret
34.9 31.7 r80'7 ,1 .1 IIl 2 It40224 0.5 rKcn knit

132 29925.9 2846 26.277.325Raynrond
l{lt37 t,l ,t2.9 9.401.33 7,1.2 25.026Rivate\
9028286 ,14.0 46.60.5 7 63.6 32.'.727

-tJ.t 5 5.7 104245.0 59.7 3,13 r,t28 0.24E,A1-I]C
28.1 68.6 2045 5.0 29.0 400929 0.70E,ld l'orvn

58.239.7 l 389 34.4 I1.2t0530Webul'e P
5 3.32t06 4 5.3 22.8r30 3.1. t3l

t26t ,t t.tt (r0.9 ll7lll 48.7\1 0.51
47.5 5 9.4 54.8226 s4.1 2662JJ 2.09Webul'e S

12.5 23.97.54 167 tl.9(r0.76 2i.534Panpaper
Kisunru

30.0 72.8 2t922.9 5 t.l 90j j35 1.25Kiconti
97.1\ 22530.5 903 2 I I.ttl.l,l 12.736T. Centrc

82363 83 (r3.4 ,t9949.9 (rl 037 3.16L. Victoria
15.0 '73.5 r48t5.3 t7.5 9 t151.26Sunsct 38
37.'7 28.7 2242t.l J334:i l8 32. Il9Embu RC

3 2.5 2219.(r 23.733.88 I 1.440Niukiri F
12.9 2274'7,il 26.7l.ll 2't.4 15.94lEmbu T

Thika
19.0 .143 15826.1 205090.642Kelchcnricals
23.3 65.6 393383 366t3.3 6 68.843Kensack

r539149 3 3.4 7 5.939.9 r8.344 3.3 4Metal box

Sam lin sites and level

Source: Gachini (1995)

h metnls in n Soils

State of Environment Reporl 2004, Kenya

Ltrncl Policy uncl Ettvironntenl 3t



Element A B Nerv-B Nerv-C
Cr 00 250 380
Cd 0.8 5 20 t2
Cu 50 I00 500 190
Nr 50 100 500

600
210

Pb 50 t50 530
Zn 200 500 3 000 720
Mn t) i)

State of Environnenl Report 200J, Ken),ct

Table 2,5. Dutch classification of contaminated soils

Soil rn rnaltcr

800

A= reference (torget wlne); B= tesl volucfurfurther inwstigotions: C: c'leon-up uclion
New-B 'tolue = (A+C)/2 - lrigger valuc.

A-t,olues orc hosctl ott OM conlenl of l0% utttl tlilt' cotrlct,l t{ 2S'%. A spct'iol formula for eoch elentcttt in the Kenyan soils was useil
ossunting OM d4% aud sanple tln.t'% 4). Results orc prc,;ctttcd in tublc below.

Table 2.6 Approximatc clay perccntage valucs firr thc Kcnyan soils (mg/kg)
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Extemal exposure to radiation arises from diverse artificial and natural sources. Natural sources

of radiation are cosmic rays from outer space, primordial or terrestrial radionuclides believed to
have been produced when the matter of which the universe is formed first came into existence
several billion years ago (Mustapha 1999).

Concentrations of radionuclides in environmental materials depend on geographical location,
distribution of naturally occurring radioactive materials, uptake and retention by environmental
agents forming the food chain and dispersal into the air. Various forms and/or components of
radiation sources on land-based activities are herein discussed.

Noturolly Occurring Radioactive Moteriols (NORMs): Rocks and sand used for building
and construction purposes are mined extensively throughout the country. Such rocks, sand

and attendant soils contain varying concentrations of potassium, rubium, radium, thorium and

their contribution to internal and external radiation doses may be significantly high if they are

extracted from high radiation background areas. Areas with high background radiation include
Mrirna Hill in Kwale, Cost Province; Ruri, Luwala Hill south of Tuige and Homa mountains in
Western Kenya and Usaki near Homa Bay in South Nyanza (McCall, 1958; Heiruich, 1958;

Patel, 1991).

Other studies on natural radioactivity in building materials indicate that quarrying of stones and

sand exposes miners, not only to extemal radiation, but more so to radioactive dusts. 'fhe study

recommends epiderniological surveys into incidences of health effects of radiation exposures

among quarry workers (Mustapha et al).

Although the concentration of NORMs is generally low, higher concentrations may arise as a

result of technological intervention by man. Such activities include production and application

of phosphate fertilizer, non-radioactive ore mining and water treatment facilities, among others.

The basic principle of the guidelines for handling and control of NORMs is that the same

radiation exposure standards that apply to regulated radioactive materials should also apply to

naturally occurring radioactive materials.

Any land use policy must therefore embrace and incorporate the aspect of naturally occurring

radioactive materials, particularly in areas of elevated radioactivity, to safeguard against re-

concentration, unwarranted public exposure and environmental contamination. It is therefore of

a

32 22 94 32 3r 122 0.6 76
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Panoaoer 34 25 100 35 32 l3l 0.7 79
Kisumu
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outmost importance that land with clevated radioactivity be properly surveyed, mapped and be

placed and protected under a statrttory legal notice.

Radiotion for Improving Productivity in Agricalture; Stable and radioactive isotopes can be

used as 'tags' at molecular level to monitor how plants use essential nutrients. Such techniques

allow scientists to determine the exact nutrient and water requirements of a crop in particular

conditions, makirrg it possible to find sustainable altematives for that area.

Isotopic techr,iques havc three main strategies including sustainable agriculture intensification

on th; most suitable arable land, conversion of marginal lands to appropriate land uses, reducing

and/or elirninating the cxtensive grazing of low-productivity rangelands and restoration of
degraded lands and ecosystems.

Insect pests arc another scrious thrcat to productivity as they devastate crop yields and transmit

disease to both crop and livestock. Therc arc concerns that reliance oll pesticides to maintain

yields not only has negative impacts on the cnviroruncnt, but may also lead to insects developing

iesistapce to the pcsticides thcmselvcs. Nuclear sciencc has been uscd to develop

enviroruneltally liicndly alternativcs for pest control. One of the most successful techniques is

the sterile inscct techniquc (SI1').

Facilitics havc bcen cstablishccl lbr applying isotope tccluriques in soil/plant studies

concerning the efl-rcicnt use ol'l'ertilizers both organic and inorganic. Capability now exists

(under fnnf) for N-15 and I'-32 soil/plant rescarch. Isotope-aidcd studies have been

gndertaken on nitrogcn fixation, fertilizer application strategies and the potential of
phosphate rock as a soLlrce o1'phosphorus fbr plants. Production of high yielding, drought

resistant cultivers of high quality througll the use of nuclear and in vilro techniques for major

food and oil crops, is undcrwaY.

The National Vcteripury l-aboratory has inrproved its capability to diagnose and monitor

apimal disease thror.rgh nuclear tccluriqucs. Integrated area-rvidc n)anagernent of the tsetse is

an ongoing pro.ject *1l... an irracliator lacility is bcing set up at the Kenya Trypanosomiasis

Research lnstitute (KIrl'ltl).

lnprovipg productivity in agricr.rlture in a sustainable rnanner is today a rcalistic target. Nuclear

scillcc off..r proven tccl-uriqucs that can and are being used to improve productivity, while

conserving valuable resources nceded now and in the luture'

Rorliation for Improving If uman Health: Good nutrition dcpends not just on having enough

food to .ui, but also on the propcr amount of essential nutrients. Micronutrient deficiency is a

rnajor public health challenge. Nuclear and isotopic tecluriques are being used to address

nuiritional problems spccific to a region. Data acquircd with thcse nuclear tools are being used

to review national policies and to set nutritional guidelines tailored to local conditions and

needs.

Nuclear techniques are also being used to address irnportant health problems at the heart of the

sustainable developrnent challenge. In many instances, these techniques offer unique and cost

effective means, over conventional methods, to prevent, diagnose and treat a wide variety of

diseases and conditions that affect health.

I

a34 Lancl Policy and Environmenl



I

Snrc 
"f 

nrmr*",

Medical exposures contribute the highest man made radiation doses to the Kenyan
population. The extent of radiation practices in both the public and private health sector is
significant with both diagnostic and therapeutic techniques involved. The trend is on the rise
due to the ever-growing population demand. Location and set up of such practices is

regulated and such regulations should be ever more stringent. Radioactive wastes arising
from medical radiation facilities is of environmental concern and priority should be given to
the safety of such radioactive wastes.

Isotope Hydrology.' Isotope hydrology is a nuclear technique that uses both stable and
radioactive environmental isotopes to trace the movements of water in the hydrological cycle.
Isotopes can be used to investigate underground sources of water to determine their source,
how they are recharged, whether they are at risk of saltwater intrusion or pollution, and
whether they can be used in a sustainable manner.

Isotope hydrology is a nuclear technique used to assess, harness and dramatically increase
investment in water access, especially ground water which is a cornerstone of social-
economic developrnent of ASALs.'

With the prospect of growing water scarcity looming, decisions on where to extract water, how
much of it to use, and how to manage it must be based on sound and rcliable information, to
protect this resource for future generations. Isotope hydrology is an important tool being used

around the world to provide the infonnation needed to make the right decisions.

Nuclear Technology in Industry Applicotions: Nuclear techniques are used in industries
applications, especially in process quality contro[ (industrial nuclear gauges), road

construction, oil well logging and moisture nuclear gauges, and non-destructive testing.

Radiation in Reseorch: Research institutions undertake various rcsearch activities with
radioactive materials varying in radioactivity strength frorn micro-curies to kilocuries.
Operations as well as wastes arising out of such operations need to bc under regulation to

safeguard public and environmental saf'ety. Release of radionuclides into thc environment
will result in ambient environmental contamination, which will subsequently result in the

contamination of the food chain. Stringent operational regulatory controls must therefbre be

put in place to safeguard against accidental releases while promoting and cnhancing the

accruing benefits.

Mobile Telephones ond Health Effects: Mobile telephones have revolutionalized the

telecommunications industry. Communication between a rnobile phonc and thc nearest base

station is achieved by microwave emissions from the antenna. Concerns have been raised

about the mobile phone whose antenna is in the handset. In this case, the antenna is very

close to the users' head during normal use of the telephone and there is concern about the

level of microwave emissions, which the brain is exposed to. There are two sources of
radiofrequency (RF) exposures from the mobile phone system:

a) Base station antennae; and

b) The mobile phone or handset.

The exposure from the antennae is continuous (but lower), irradiates the whole body and

exposes an entire community. Exposure from the handset to the head is more intense, is only
for intermittent periods and tends to be of concern to the user. Although the chronic but low
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phones are different scenarios, the scientific basis for assuming there is sufficient or
insufficient evidence for a health hazard is the same for both. When tissue is exposed to
sufficiently high levels of microwave, tissue is heated and damage may occur. The Radiation
Protection Board has proposed amendments to the Radiation Protection Act so as to regulate
non-ionizing radiation (NIR).

Managing Radiooctive Waste: Any activity that produces or uses radioactive materials
generates radioactive waste. Mining, nuclear power generation and various processes in
industry, defense, agriculture, medicine, and scientific research produce radioactive waste
and/or by-products that include radioactive waste.

Radioactive waste can be in the form of gas, liquid or solid form and its level of radioactivity
canvary. Radioactive waste can remain radioactive for a few hours, several months or even
hundreds of thousands of years.

Proper disposal is key to protecting public health and safety and the quality of the
environment. Because it is so hazardous and can remain radioactive for so long, finding
suitable disposal land for radioactive waste is difficult. Depending on the type of waste to be
disposed, the disposal site may remain active for a very long time.

Radioactive waste disposal practices have changed substantially in the last two decades.
Evolving environmental protection considerations have provided the impetus to improve
disposal technologies, and in some cases clean up facilities that are no longer in use. Designs
for new disposal facilities and disposal methods must meet environmental protection and
pollution prevention standards that are stricter than originally foreseen at the beginning of the
atomic age.

Non-Ionizing Radiotion: The modern world is full of devices, which, either directly or
indirectly act as sources of non-ionizing radiation (NIR). These sources produce NIR in
electromagnetic (EM) spectrum of wavelengths/frequencies ranging from l00nm to static
fields.

In general, NIR tends to be less hazardous to humans than ionizing radiation (ionizing
radiation has a wavelength less than l00nm or a photon energy greater than 12.4 electron
volts). However, depending on the wavelength/frequency and irradiance (power density)
value, NIR may present human and environmental hazards. The hazards of NIR can best be
understood by considering the EM spectrum as three broad categories:
a) Optical radiation (l00nm to lmm);
b) Microwave radiation (300GHz to 300MHz); and
c) Radiofrequency and lower frequency radiation (300MHz to static fields).

I
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Generators Type(s) Status Cumulative
imDacts

Response/
Policv

Recommendation

Jua kali oir,
rubber

acid. Inventory of
jua kali yards/
qaraqes

Pollute water,
soil, flora, fauna,
ooor health

Public health.
NEMA
regulations

CEA/A;
containerization, 4Rs

Open markets Inventory NEMA
regulations

Bio-degradable

Factories (lnd) Chemicals Types,
quantity

NEMA
resulations

Polluter pay for clean
up. CP

Factories (single) Printing Types,
quantity

NEMA
regulations

Polluter pay for clean up

Dumping sites Effluent/
disease vector

Designated/
non designated

NEMA
regulations

Site location, sort waste

Dornestic leakage EtIIuent/
disease vector

Blocked
sewers

Public health.
NEMA

Water and Sewer
services privatise,
polluter pay

Flood hazard Waterborne
disease vectors

Bi-annual
(Nyando,
Wajir,
Bundalangi)

Land degradation,
poor health

Min
MoA,
health

Water.
Public

Dykes, drains,

catchment protection &
conservation

Mobile telephonY Used cards/
phones &
accessory,
radiation from
masts

r,000,000/
month

Nuance/ aesthetic,
degradation,
radiation

NEMA
regulations

Return, recycle, re-use,

reduce (4R), polluter
pay; promote phone

back initiative

Current slums and

expansion

Effluent/
disease vector

Current
acreage and
annual growth

Pollute water.

soil, flora, f'auna,
poor health

Physical
planning/ Public
health

Rehabilitation/
upgrading, housing
policy, infrastructure

Plastic bags Blockage.
nuance

Annual
consumption

Pollute water.

soil, flora, fauna,
nuance, aesthetic

NEMA
regulations,
Cleaner
nroduction (CP)

4Rs. use

degradable
promote CP

bio
material

Horticulture Chemicals Coverage,
types and

quantity of
chemicals

Pollute water.

soil. flora. t'auna,

poor health

BEP/
GAP

BAT/ BEP/ BAT/ GAP

Commercial t'arms

Hospitals Medical waste Types,
incinerators

no Pollute water.

soil, flora. tbuna.
poor health

Public health Incinerators

Food Kiosks Effluent/
disease vector

Used oils,
detergents,
thecal

Pollute water,

soil, flora, fauna.
poor health

Public health Planning, infrastructure

lnvasive/
unpalatable
species and

inappropriate
plants

Plants. tlsh,
animals,

Prosopis sp,

Hyacinth, Nile
perch,
Eucalyptus,
lpomea
hilderbrinti,
Lantana
canlara

Poverty, land

degradation,
Pollute water,

soil, flora, f'auna,

poor health

Research KARI.
KETRI. KEFRI,
KEMRI.
KEVEVAPI
KEPHIS

Border entry control
rehabilitation

Regional Refugee Eff'luent.
wood.

f'uel inl'lux in
camps in NE,
Coast. Nairobi
-eastleigh

Pollute water.

soil, flora, fauna.
poor health. Land

degradation

UNHCR, Home
Aft'airs. NCOs

Facilitate conflict
resolutions and Peace

initiatives in the Region

Local ref'ugees EfTluent, fuel
wood,

Camps at schl,
mkt centres

Lands. Home
afthirs

Facilitate
resolutions
resettlement

conflict
and
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Table 2.7. Activities with cumulative environmental effects
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Inadequate iddle
and low income
Housing

Indecent
housing "House
stress"for 2M
income earners

Lowest 60%
ofincome
earners spend
640/o on renl
(nil
investment)

Negative
development
econornics (traftic

.jams,
unproductive
late/ absent
rvorkers)

Shift from
affluence to
slums (Buruburu

- Um.ia
Dandora
Kayole - Njiru)

Investor friendly land
tenure policy for middle
and low income
housing; amalgamate l4
land Acts to one

Exhaust /
combustion
engines,
generators

Air, noise, Acid
rain, ozone
layer

Noise in
decibels, air
and water
pollution
loads, UV rays

Pollute water,
soil, flora. fauna,
poor urban health,

NEMA
regulations,
Traflic police.
lactory
inspection

Ban lead in fluel, enfbrce
traffic for smoke,
serviceable machines
(vehicles)

Jails, schools.
children/ remand
homes, Slaughter
houses

Air, noise
airlrvaterborne
disease

Overcrorvded
jails, remand,
schools

Poor health.
pollution, land
degradation

Home Aff'airs.
Physical
planning

Community service.
f'amily values
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Complaints from the public relating to land-use were received and investigated by the Public
Complaints Committee (PCC) during the2004 period (Box 2.1).

2.8. INTERNATIONAL AGREEMENTS RELATING TO LAND IN KENYA

2.8.1. Multilateral Environmental Agreements (MEAs)
Kenya's commitment to implement global and regional environmental agreements that
influence land use can be ascertained by her acceptance, accessions and ratifications. The
following provides an illustrative profile and commitment. The Multilateral Environment
Agreements (MEAs) are legal instruments that are utilized to enhance the global
responsibility in the management of the environment and natural resources.

Box 2.1. Cases investigated by the PCC that related to land-use
The cases are reported to PCC by affected parties including members of the public. The investigations were
undertaken either on site assessment/observations, scientific analysis or by consultative meetings. The nature of
cases investigated relating to land use include:
a) Uncontrolled mining and quarrying activities;
b) Sand harvesting mainly in Eastern Province;
c) Uncontrolled and unregulated agricultural activities leading to soil erosion for example, in Upper Matasia

of Ngong Hills, Kajiado district;
d) Inefficient irrigation schemes causing salinization of the soil and siltation of water masses, e.g., irrigation

schemes in Baringo;
e) Overstocking resulting in over exploitation of natural resources in arid and semi arid areas;
0 Subdivision of land in peri-urban areas, e.g., Kitengela, Ongata Rongai and Kasarani; and
g) Poor waste disposal mainly in urban areas, especially in Nairobi, Nakuru, Kisumu, Mombasa, Malindi and

Eldoret.

The Committee established that both planned and unplanned land use activities contribute to environmental
degradation. Complaints affecting planned land use activities were related to non-conformity with the
provisions of EMCA 1999. The committee noted that lack of clear policies on land use was a major
contributing factor to activities that cause adverse effects on environment. Inadequate enforcement of existing
laws and regulations has also contributed to poor enforcement and environmental management. The Committee
therefore recommends that the relevant institutions should formulate and implement an integrated land resource
policy supported by sustainable land management practices.
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Convention on Biological Diversity (CBD)
The purpose of this Convention is to ensure the conservation and sustainable use of
biodiversity. It came into fbrce on lgth Decernber 1993; it has 188 parties, 168 of whom are

signatories. Kenya signed the Convention on 5th June 1992 and ratified it on 26th .luly 1992.

The National Environment Management Authority (NEMA) acts as the national focal point

with regard to this Convention.

The implementation of the CBD impacts on land in many ways. For example, the

designation of resenres or protectccl areas fbr preservation of flora or fauna, restricts use of
such land. 'Ihe provisions of the Conventicln have been integrated in many laws of Kenya.

Firstly, the Environmental Management and Co-ordination Act (EMCIA) of 1999 provides for

the conservation of biodiversity. NEMA in consultation with lead agencies is charged with

maintaining an inventory of biological diversity; determining r.vhich comptlnents of
biological diversity are endangered. rare clr threatened with extiuction, establish national

plans on the protection and sustainable use o{'biological diversity and access and sharing of
tenefiting arising fior-n genctic resourccs. 'fhe conservatiott ol'our biological diversity can be

attained in the natural habitat of the sl.recics (.in silu)or outside tliat habitat (ex-silu).

The Fisheries Act (Cap) 37tl regulates the fishing irrdustry in all areas including lakes, rivers

and marine habitats. The protection of biodiversity in such areas is achieved in several ways.

Section 5 of the Act enrpowers the Director of Irishcries lo gazette closed seasons fbr

desiglated areas, specics ol'llsh, rnethods ol'lishing and lishirrg gear used. 'fhe Director can

also lirnit the amount. size, age and spccies of llsh that may be cattght, landed or traded.

These measLlres perrnit sustainablc usc of this hiodiversitl' while ensurittg that ttre species

flourishes.

The provisions of the CBD are domesticated in the Wildlif'e (Conservation atrd Managenrent)

Act,lCap 376) which mandates the Kenya Wildlif'e Services (KWS) to tnanage aud conserve

wildlife ior the beneflt of Keuyans in terms of ctrlttrral, econotrlic, acsthetic and scientific

gains. 'fhey are also domesticated in the Forest Act (Cap 385), which Act provides for the

conservation and managenlcnt ol' llora and f-auna in lands dcclared by the Minister to be

forest or natural reselvcs. Any activity on such land is regulated and cotrtrolled so as to

ensure that utilization of the resources is rtot at the cxpet)se of the natural biodiversity.

The Seed and Plant Varieties Act (Cap 326) regulates seed developmcnt, transfer,

importation and use. I'he Act's scope includes secd testing, certification, cross-pollination

and importation. plant varieties are indexed in accordance with the CBD as new varieties are

developed. The use of'specific plants and seed varieties on land is regulated by the Act. The

Act also seeks to deal with the grant of proprietary rights (intellcctual property rights) to

persons breedirrg or discoverirrg new varieties.

The plant Protection Act (Cap 324) aims to preserve plant varieties, by preventing and

controlling pests and diseases that are likely to damage the faunal diversity. Section 3 of the

Act empo-wers the Minister to make regulations that assist in the control of pests and

diseases. The onus of applying the regulations is placed on the owner or occupier of land.

The plant protection Order and the Plant Protection Rules enumerate pests and diseases that

fall within the arnbit of control of the Act.
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The lead agencies are as vast as the domestication laws. They include NEMA, KWS and the
ministries in charge of Forests and Agriculture

Cartogeno Protocol on Biosafety
This Protocol is complirnentary to the Convention on Biological Diversity. The objective of
the Cartagena Protocol is to create a balance between the benefits that accrue from
biotechnology. while saf'eguarding the environment and human health from the potential
harmful effects that biotechnology may pose. The Protocol adopts the preventive and
precautionary approaches as is envisaged by Article I to the Protocol which provides inter
alict

"...to conlribule to ensuring on adeclucrle level o.f prolection in the.field of the safe
transfer, handling and use of living modified organisms resulting from modern
biotechnology that may have adverse e.//bcts on the conservation and sustainable
use o.f biologicul diversity, taking also into occount risks lo human health, and
spe c i /i c a I ly .fb c u s i n g o n I r q n s - b ou n d a ry m ov e nt e n t s."

The Protocol was adopted on29th January 1999 and ratified by Kenya on24th January 2002.
It has 1l I parties, 103 of whom are signatories. The national focal point for the Protocol is
the National Council for Science and Technology. The provisions of the Protocol are

captured in EMCA (1999). Section 53(2) (d) and (e) require NEMA in consultation with
relevant lead agencies to prescribe bio-safety measures necessary to regulate biotechnology
as well as measures to regulate the development, access to and transfer of biotechnology.

The provisions of the Protocol require that activities on land be restricted where a

biotechnological risk exists. For instance, farming of certain modified plant varieties may be

prohibited, or rearing of a certain breed of animal may be restricted where this is likely to
result in negative impacts on the environment or human health.

United Nations Framework Convention on Climote Change (UNFCCC)
The UNFCCC was adopted on 9th May 1992 and came into force on 2lst March 1994. The

Convention has been ratified by 189 states. Kenya ratified it on 30th August 1994.'The
primary purpose of this Convention is to establish methods to minimize global warming and

in particular the emission of green-house gases.

Sections 78-85 of the EMCA provide for measures to preserve air quality by controlling air
pollution, which could result in climate change. Any owner or operator of a trade, industrial
undertaking or an establishment likely to cause air pollution must apply for an emission

license to NEMA, which is also empowered to order the proprietors to carry out an

environmental impact assessment study or environmental audit where it is deemed necessary

to conduct one. Emissions that cause air pollution in contravention of the emission standards

prescribed are prohibited.

The UNFCC informs land use in so far as activities on land are required to be designed to

have a minimum negative effect on factors that may result in climate change. Factories that

release greenhouses gases in their operations may eventually be required to close down.

Agricultural activities that require the use of chemicals likely to contribute towards global

warming such as pesticides and acaricides may also be prohibited.
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Kyoto Protocol to the United Nations Framework Convention on Climate Change

pNFCCC)
The Kyoto Protocol requires signatories to reduce their greenhouse gas emissions levels to

5% below 1990 levels by the year 2012. The Protocol came into force on l6th February

2005, after it received the pre-requisite signatures. However, with the United States,

Australia, China and India not being signatories, the future of the protocol looks uncertain.

NEMA is the rrational focal point fbr this Protocol.

unitecl Nations convention to combat Desertilication (UNCCD)

This Convention was adopted on 17th .Tune 1994 in Paris and came into force on 26th

Decernber 1996. Its purposc is to address the problem of the degradation of land by

desertification and the irnpact of drought, particularly in arid, semi-arid and dry semi-humid

areas.

Ke,ya ratifiecl thc Convcntion on 24'l'.lune 1997. The provisions are domesticated in several

Acts of parliamcnt. Section 46 of EMCA requires District Environment Committees to

identify areas that requirc rc-forestation or afforestation as well as to mobilize local

communities to carry out these activities. Section 48 empowers the Director General of

NEMA to enter into a contract with a landowner to register such land as a forest after

consultation wit the Chicl'Conscrvator of Forests.

The Forest Act (Cap 385) is dedicated to the creation, preservation and sustainable use of

forcsts. The declaration ol' land as forest or natural reserves is the chief conservation

rnechanism.

Thc Agricr.rlture Act (Cap 3 1 8) also encompasses the principles of the UNCCD particularly in

part IV ol'thc Act-Pre,;art,ution d'the Soil ond its Ferlility. Scction 48 of the Act empowers

the Mipster to issue regulations prohibiting, preventing or controlling the clearing of forests

for cultivatiop alcl clclorestation arnongst other practices. 'fhe Director of Agriculture as per

Section 50 ol'thc Act rnay issue Orders fbr re-lbrestation or afforestation to the owner or

occnpicr ol-a spccific picce of larrd. NIIMA is the focal point for the Convention'

The obvious effcct ol'the Convention on land use in Kenya is the extent to which land is

utilized fbr trec planting, nurturing of trce nurseries or the reservation of forests on the one

hand wliile limiting alteinativc land use activities for example clearing forests for cultivation,

huma, settlement. clevelopment of infrastructure or set up of business enterprises.

Conventiotr orr Internotional Trade in Endangered Species (CITES)

Tl-ris Convention was acloptcd on 3'd March l9z3 and came in to force on l't July 1975. The

pllrpose of thc Convcrrtion is to regulate the internationaltrade in wild plants and animals that

are'at risk ol.cxtinction ars a rcsult of tradc.'l-he Convention sceks to control trade not only in

Iive specics, but also ir-r clead spccitneu and their derivatives.

CITES identifies the species that it protects and classifies them into three categories, those

that are currently at risk of extinction, those that probably may be at the risk of extinction if
the trade in them is unregulated and finally those that member states have listed since they

are under managed control and requirc thc co-operation of other states in order to succeed'
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The Kenya government ratified CITES on l3th December 1978. The lead agency is the
Kenya Wildlifc Service. 'l'he Convention is domesticated in the Wildlife (Conservation and
Management) Act (Cap 376). Section 40 of the Act prohibits the importation of any trophy,
or un-rnanufactured ivory or rhinoceros horn. hnportation of this nature can only be done
through a customs port of entry.

The strict controls on exportation of certain species of flora such as Aloe vera may result in
farmers of these species destroying their crops in instances where a ready international
market for the same is not available to absorb this crop. The resultant effect is that the

indigenous species may become cxtinct as farmers revert to using their land for other types of
crops.

Convention for the Protectiott of the Ll/orld Culturol and Naturol Heritage
This Convention was adopted in Paris on the 2l'r November 1972. The Convention currently
has at least 178 signatorics. Its primary plrrpose is to prcserve cultural and natural heritage,

which includes nlonltmerlts, architectural works, cave dwellings, painting and natural
forrnations that alc universally or"rtstanding. Kenya ratified the Convention on 5th June 1991.

Tl"re National Museums ol'Kenya is the national focal point.

The provisions of the Convention are captured in the Antiquities and Monuments Act (Cap

215), which airns at prcscrving national heritagc. Section 2 of the Act defines an antiquity as

any movable obiect other than a book or document made or imported into Kenya before

1895. Human, faunal or f'loral rernains in Kenya dating back to the benchmark date of 1895

are also deemed to be antiquities.

In order to discharge the requirenlents of the Act several institutions have been established,

including the National Muscr-uls ol'Kenya and the Kenya Cultural Centre. The impacts of
this Convention include the existence of monuments such as Fort Jesus in Mombasa, or the

archaeological rernains on sites such as Oloregesaile, which are now reserved for this purpose

only.

Conventiott on the l;l/etlonds of Internotionol Imporlance Especially as Waterfowl Habitot
(Romsor Convenlion)
Tlre Colvention was adopted in the town of Ramsar, Iran on 2"d February l97l; it came into

fbrce on 2l'r Dccernbcr 1975. Kcnya ratifred the Convention on 5'l'June 1990. Wetlands are

broadly defined to ir-rclude marsh, fen, peatland or water, whether natural or artificial,
permanent or ternporary, rvith water that is static or flowing, fresh, brackish or salt, including

areas of marine water the depth of which at low tide does not exceed six metres.

The irnplernentation of the Convention on Wetlands is guided by its mission statement, which

is "lhe con.sert,ution untl y'i.sc use of' wetlands, by nationcrl aclion and international

cooperalion d,t u meuns to uchicving s'ustuinuble developnlent lhroughout the world. " This

means ensuring that activities which rnight affect wetlands will not lead to the loss of
biodiversity (with emphasis on waterfowl) diminish the many ecological, hydrological,

cultural or social values of wetlands.

The provisions of the Convention are integrated in EMCA (1999). Section 42 of the Act

requires that an Environmental Impact Assessment report must be prepared before any

project on or likely to impact on wetlands is carried out. The objective of this practice is to

t
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protect and preserve the wetlands by pre-determining the impact of a project, so as to either
reject it, restrict it by imposing conditions or establishing mitigating measures for the same.

The approach is a precautionary one. The Kenya Wildlife Service is the lead agenoy for the

Convention.

The Ramsar Convention has influenced and continues to influence land use in Kenya.
Implementation of the provisions of the Convention has ensured that wetlands ecosystems

have received significant protection. This has lead to the overall upkeep of the wetlands and

in some cases the protection of unique waterfowl such as the pink flamingo found in Lake
Baringo, Lake Naivasha and Lake Nakuru. This increases tourism activities in these

wetlands thus influencing land use through the establishment of tourist lodges, restaurants,

campsites and other recreational activities.

The realization of the provisions of the Ramsar Convention also influences land use by

activities that are dependent on the water resources from the wetlands such as farrning and

animal husbandry. Draining of wetlands to increase farmland is prohibited.

Convention on the Conservation of Migratory Species of Wild Animals (Bonn Convention)
The Conventionwas adopted on23'd June 1979,butcame into force on I'tNovember 1983.

The Convention is intended to ensure that migratory species of wild animals spelt out in
Appendix I and II, to that Convention are protected from extinction. The Convention

requires inter-governmental co-operation to ensure that the species are allowed to ntigrate as

their nature and their habitat is preserved.

The Convention was ratified by Kenya on l't May 1999 and its lead agency is the Kenya

Wildlife Service. The provisions of the Convention are domesticated in the Wildlife
(Conservation and Management) Act. Part III of the Act provides for a safe habitat for
wildlife, which is achieved by creation of national parks, national reserves and sanctuaries.

This allows for the perpetuation of wildlife.

The Wildlife (Conservation and Management) Regulations control access to the park,

hunting, and trade in wildlife trophies as well as other activities carried out in the demarcated

areas. The Third Schedule to the Act outlines protected animals that receive special attention

in their management; they include the very young, disabled, albinos and species that are at

risk of being endangered.

The Bonn Convention directly influences land use in Kenya in so far as the domestication

statute provides for the segregation of land to be used as national parks, reserves and

orphanages. A classical case in point is NEMA's attempt to protect the migratorl' corridor

used by the wildebeest in their historical annual migration from the Maasai Mara in Kenya to

the Serengeti National Park in Tanzania, which is currently being encroached upon by human

settlements.

Ilnited Notions Convention on the Law of the Sea (UNCLOS)

The Convention was adopted on 10th December 1982 in Montego Bay,,Jamaica and came

into force on 16th November 1994. Kenya ratified the Convention on 2nd March 1989. The

LfNCLOS superseded the 1958 Geneva Conventions, which included:

o Convention on the Continental Shelf.
o Convention on Fishing and Conservation of the Living Resources of the High Seas

t
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o Convention on the Territorial Sea and Contiguous Zone.
o Convention on the High Seas.

. Optional Protocol of Signature Concerning the Compulsory Settlement of Disputes - Law
ofthe Sea.

This Convention was concluded on the understanding that in order to maintain international
peace and respect for state sovereignty there is a need to comprehensively and specifically
define the territorial boundaries of states, navigational rights and the legal status of resources
on the sea bed. The provisions of this Convention are domesticated in the Kenya Maritime
Zones Act, which empowers the Minister to limit any provision of the law of the sea to any
other international agreement or Convention affecting the maritime zones.

Section 55 of the Environment Management and Coordination Act requires NEMA to
prepare an integrated coastal zone management plan based on the report of the survey carried
out in consultation with other lead agencies. The Minister is also required under section 55(6)
to issue regulations to prevent, reduce and control pollution or any other form of
environmental damage in the coastal zone.

This Convention may influence land use in the coastal regions in so far as all activities must
be in conformity with the provisions of the Convention. For example, the restrictions may be

placed on setting a factory producing certain chemicals or wastes that may damage the
ecosystem of the coast and perhaps seep into non-territorial waters or the territorial waters of
another state, The Convention may also be of importance in cases where construction of an

oil mining station, a port, a habour, a fish farm or a prison is to be built in the sea as has been
the practice in some states. The land use must be subject to the limits set by the Convention
in terms of breadth of the territorial sea area. The Attorney General's Office is the lead
agency for the Convention.

Basel Convention - Convention on the Control of Trans-boundary Movement of
Hazardous Wustes and their Disposal
The Convention was adopted on22"d March 1989 and came into force on 5th May 1992. The
Convention seeks to put in place measures that reduce the production of hazardous wastes

and further to minimize their unlawful transboundary disposal. Dumping in the territories of
developing countries was cheaper as their governments were either reluctant or ill equipped
to implement policing of hazardous wastes.

Kenya acceded to the Basel Convention on l't June 2000. Section 9l of EMCA empowers the

Standards and Enforcement Review Committee to classifu hazardous wastes, whereupon
NEMA is required to establish guidelines on the management of the waste. Section l4l of the

Act makes it an offence to import, dispose or otherwise manage hazardous wastes contrary to
the Act.

Land use is influenced by the application of the provisions of this Convention. The provisions
of the Convention call for management of waste that is in line with environmental
conservation standards. The use of land as a dumping site for hazardous wastes, for example,
should not be haphazard. It should be strategically placed to ensure preservation of
environmental quality and human health. As such, any engineered landfills on any land in the

country, will not only need to adhere to the national laws on development of such sites, but
t
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must also ensure that it is developed and utilized in conformity with the provisiorrs of the

Convention to ensure environmentally sound management of the waste.

2.8.2. Regional Environmental Agreements (REA)

Bamako Convention on Hazardous Wastes within Africo
The Bamako Convention was adopted in Mali, Bamako on 30th January 1991; it came into
force on 22"d April 1998. The Convention has 18 parties (ten ratifications and eight

accessions). Kenya signed the Convention on 25tl' March 2004. The Convention has

provisions for import, transboundary movement and management of hazardous wasles within
Africa. It is intended to fortily the provisions of the Basel Convention in order to protect the

African people and their environment against dumping of hazardous wastes. This regional

Convention also influences the use of land in Kenya in a similar manner as the application of
the Basel Convention.

,

African Convention on the Conservation of Nature and Naturul Resources

Thi, Conrention was adopted in Algiers under the aegis of the African Union, on 15th

September 1968. The Convention came into force on l6tl'June 1969. The Convention

reaffirms the importance of natural resources both renewable and non-renewable, particularly

soil, water, flora and fauna. The objective is to facilitate sustainable use of these resources.

Emphasize is on preventive and precautionary measures to conserve and preserve these

natural resources.

The provisions of the Convention are contained in the Agriculture Act with regard to soil

conservation measures. 'fhe Wildlife (Management and Conservation) Act, provicles for the

preservation of wildlife, especially endangered species in their natural habitat or in game

parks, wildlife reserves or sanctuaries.

The impact of this Convention on land use is direct, in that, in order to conserve nature and

natural resources the land on which the resources are situated has to be restricted for that

purpose. 'l'herefbre, in accordance with this Convention tracts of land naturally occupied by

flora and fauna will be reserved for protection of this element of nature. Where minerals are

naturally occurring, the land area where they are present will be exclusively utilized for
facilitatiol of mining the rninerals (which includes building infrastructure). The mining

activities must be carried out in line with the principle of sustainability to ensure the non-

depletion of the natural resources.

Tripartite Environ mentol Manogement Programme for Lake Victoria
This agreement is peculiar to the East African Region. It was signed on 5tl' Augtrst 1994 by

Kenya, Uganda and T'anzania. Its objective is to facilitate management of the common waters

of Lake Victoria.

The program focuses on restoring a healthy and varied ecosystem in the lake and its
catchments to enable the lake sustain human activities such as fishing, farming and tourism.

The emphasis is on stable and sustainable development of the lake. As such, land-use within

the lake's interface will be regulated by the provisions of the agreement. Encroachment by

farmers who till right to the lakeshores will be prohibited in order to prevent siltation into the

waters of the lake. use of chemical fertilizers and pesticides on large scale sugarcane

plantations may also be minimized to reduce their residue flowing into the lake and direct
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discharge of effluent from sewer systems and works around the lake is be prohlbited and
these systems may be required to find alternative locations on which to be sited.

The responsibility of implementing the agreement is the Ministry of Water and lrrigation,
Ministry of Agriculture, Ministry of Livestock and Fisheries, Kenya Marine and Fisheries
Research Institute and the Kenya Agriculture Research Institute.

Nile Basin Treaty (1929)
This treaty was intended to regulate the use of the Nile waters between riparian states. The
states include Egypt, Ethiopia, Eritrea, Kenya, Sudan, Tanzania, Uganda, Rwanda, Burundi
and Congo.

It essentially forbids upstream nations from conducting any activity that threatens the water
quotas of Egypt and Sudan. Egypt enjoys the greatest benefit from the river, including
irrigation and providing water for its people.

This Treaty has influenced land use in the riparian states significantly. The waters of the Nile
have been channelled by some of the member parties, in particular Egypt and Sudan for
agricultural purposes. Egypt has placed large tracts of land under irrigation from the Nile,
which supports horticultural farming. The other riparian states are however disadvantaged by
the treaty such that land that would otherwise be productive is simply lying bare and wasting
away for want of irrigation waters.

The East African Community (EAC)
The East Africa Community (EAC) is a regional intergovernmental organization of the
republics of Kenya, Uganda and Tanzania, with its headquarters in Arusha, Tanzania. The
EAC aims at achieving various goals and objectives within its mandate through "Promotion
of sustainable growth and equitable development of the region including rational utilization
of the region's natural resources and protection of the environment."

The Cornmunity has developed a draft Protocol on Environment and Natural Resources,
which commits member states to sound environment and natural resources management. In
addition, joint guidelines on Environmental Impact Assessment for Shared Ecosystems, have

been adopted by the member states as an annexure to the protocol on environment and natural
resources.

Other specific areas of co-operation in environment and natural resources management

include biological diversity, climatic change and issues related to pollution and policy
arrangement. The EAC Treaty will provide an effective mechanism for the general

advancement of the region.

The Inter-Governmental Authority for Development (IGAD)
The Intergovernmental Authority on Development (IGAD) was established in 1986 then as

Inter-Governmental Authority on Drought and Development (IGADD). The Authority then

focused only on issues of drought and desertification. These are seven Member States,

namely Sudan, Eritrea, Djibouti, Ethiopia, Somalia, Uganda and Kenya (Awimbo, Barrow
and Karaba,2004).
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In April 1996, on the recommendation of the Summit of Heads of State and Governments,
IGAD Council of Ministers identified three priority areas of co-bperation among member
states as follows:

. Conflict Prevention, Management, Resolution and Humanitarian Affairs;
' Infrastructure Development (Transport and Communications) and;
. Food Security and Environment Protection.

The goal of IGAD is to expand the areas of regional co-operation, increase the members'
dependency on one another and promote policies of peace and stability in the region in order
to attain food security, sustainable environment management and development. Further,
IGAD addresses environmental issues through:

' Harmonization of policies with regard to trade, customs, transport, communications,
agriculture and natural resources, and promotion of free movement of goods, services
and people within the sub-region; and

. Initiation and promotion of programmes and projects to achieve regional food security,
sustainable development of natural resources and environmental protection. It will also
enhance efforts of member states to collectively combat drought and other natural and
man-made disasters and their consequences.

New Partnership for Africa's Development (NEPAD)
The New Partnership for Africa's Development (NEPAD) adopted by the African Heads of
State and Govemment is an initiative based on a common vision, firm and shared conviction
to eradicate poverty and place the continent on the path to sustainable growth and
development as well as participate in global economic and political arena. NEPAD
recognizes that the range of issues necessary to nurture the region's environmental base and
sustainable use of natural resources is vast and complex; and that a systematic combination of
initiatives is necessary for the development of a coherent environmental programme.

The NEPAD strategic framework to promote Africa's sustainable development has been
developed prepared through a consultative and participatory process under the leadership of
the African Ministerial Conference on Environment (AMCEN). The plan is comprehensive,
holistic and integrates sustainable development principles (UNEP, 2003).

The plan identifies eight sectoral priorities whose implementation will foster the attainment
of NEPAD's goals. These priority areas include infrastructure, human resource development,
agriculture, culture, science and technology, mobilizing resources, market access and
environment.

Its environment initiatives address a range of cross-cutting issues such as combating land
degradation, drought and desertification, conserving wetlands, marine and coastal resources;
controlling alien species; climate change; and cross-cutting issues. NEMA hosts and
coordinates the implementation of Coastal and Marine resources programme.

a
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2.9. OUTLOOK

Land management and administration is governed by several statutes without a

comprehensive guiding policy instrument, among them the Land Act, Land Control Act,
Land Adjudication Act, Trust Lands Act and Physical Planning Act. Implementation of these

laws has often been contradicting and discriminatory to the landless and marginalized groups.

To address these concerns there is need to formulate a comprehensive National Land Policy
that would:

Establish appropriate mechanism for proper administration and management of land

including resolution of disputes;

Harmonize relevant legal frameworks for land administration for secure land tenure,

including customary tenure and common property resources;

Integrate strategies for conservation and protection of the environment;

Incorporate mechanisms to safeguard the environment against naturally occurring radioactive
materials through re-concentration, unwarranted public exposure and contamination.

There is need to acquire and install appropriate Land Information System technologies to
address land management issues and to enable existing or prospective landowners or
occupiers and other relevant users to access information to facilitate informed decision
making in various aspects of land administration.

There is need to provide for and enforce assessment of long term effects on the environment
through cumulative environmental assessment and Strategic Environmental Assessment
(SEA) in order to evaluate the impact of policies, plans and programmes on land and the

environment.

Further, there is need to critically assess the level of domestication of global and regional

environmental agreements that Kenya is signatory to, and how they impact on land.

I
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CHAPTER THREE

LAND-USE AND AGRICULTURE

3.1. INTRODUCTION

Agriculture is the most important form of livelihood for the people of Kenya. There are three

n1uior agricultural categories, namely crop cultivation, livestock and fisheries production.

Rgiicultural activities have varied impacts on people and the environment. The factors with
polential to significantly affect human and environmental health and safety include

inappropriate agricultural practices, agro-chemicals. biotechnology and inability to control

introduced alien species.

The chapter addresses the above factors and identifies policy inten'entions, mitigation

111.urr.., and opportunities for enhanced productivity without compromising the health and

safety of people and the potential of the land to meet the needs of future generations.

3.2. AGRICULTURAL PRACTICES

Agriculture is the

backbone of Kenya's
economy. Its dominance
is indicated by several

factors including
contributing 24.0% of
GDP (year 2000);
generating over 60% of
foreign exchange
earnings; providing
employment to over 70o/o

of the population;
providing raw materials
to about 70% of all
industries and providing
over 45o/o of the annual
government budget.

The main policy goals. of phte 3.1. Agricultural expansion and settlements has led to clearing of
the sector are to provide iidigenousforists (insey

food security, raw
materials for industry,
employment and to generate foreign exchange earnings.

Agricultural land provides subsistence and monetary needs to the country's growing

population. The high to medium potential land (HMPL) which is suitable for arable agriculture

-.urur., 9.4 million hectares, while the arid and semi-arid lands (ASALS) measure over 48.0

million hectares. Of the 9.4 million hectares of HMPL, 1.1 million hectares is allocated to

national parks and reserves, 2.8 million hectares is cropland, 2.8 million hectares is for grazing

Land-use and Agriculture 49



Stde of gn t onment Rep

(mostly dairy), 2.0 million hectares is forested and 0.5 million hectares is covered by urban
ccntres, homesteads and other infrastructure. About 9.0 million hectares of the ASALs can
support some form of agriculture, 15 million hectares is just adequate for livestock keeping,
while the remaining24 million hectares is dry and only suitable for nomadic pastoralism.

Pressure exerted by population growth and agricultural expansion has led to sub-division of
land into small uneconomic sizes, encroachment into forests, increased migration into ASALs
and subsequent introduction of poor land use practices. This has had adverse environmental
impacts including soil erosion, loss of soil fertility, deforestation, loss of biodiversity,
overgrazing and desertification. However, ongoing forestry efforts are increasing forest cover,
while enhancing food production and security through inter-cropping (plate 3.1).

Plate 3.2. Agro- forestry is widely procticed in agricultural areas

3.2.1. Crop Production Practices

Main Food. and Cash Crops: The main food crops grown in the country are maize, wheat,
rice, beans, sorghum, millet, Irish potatoes, sweet potatoes, cassava, arrowroots, peas, grams,
barley and yams (Table 3.1). The main cash crops include tea, coffee, sugar cane, py..ihru-,
sisal, tobacco, rape seed, sunflower, groundnuts, macadamia nuts, cashew nuts, coconuts,
simsim, bixa, castor, soya beans, and horticultural (Tabl e 3.2).

Cultural changes in traditional practices have, to some extent, eroded local knowledge and
associated traditional foods. The plants from which traditional foods were obtair.d ure
threatened by genetic erosion, loss of traditional knowledge and neglect. Traditional farming
systems, which are associated with specific traditional crops, varieties and technologies, are
being abandoned in favour of exotic food crops. Some of the main indigenous foods inilude:

a
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(i)

(ii)
(iii)
(iv)
(v)
(vi)

(vii)
(viii)
(ix)

*"rc rf mmrmen

Leafy vegetables z Amarantht.r spp, brasscae carinata, Cleome gtnandra (spider weed),

Crotlhrlo spp, Solanum nigrum (black nightshade), Vigna unguiculata (c<tw peas),

Coccinia grandis (ivY gourd);

Cucurbits: Cucurbit maxima(pumpkin);
Flavourings/spices: Tamirindas indica (tamarind);

Pulses/seeJt, pig.o, pea, Iablab bean, bambra ground nut, cowpeas, and sesame;

Grains: finger millet, pearl millet, and sorghum;

Fruits: wild custard apple, African fan palm, giant yellow mulberry, Cape gooseberry

and Indian plum;
Tubers/roots: CocoYam;

Stimulants: khat; and

others: edible fungi, edible birds (e.g. quail, guinea fowl and ostrich). Some

communities also eaitermites and certain insect larvae, wild animals (antelope, buffalo,

rabbit and hare).

Horticulture ond Floriculture: Horticulture and floriculture have grown in recent years to

become dominant in the agricultural sector. The country is currently the leading exporter of

fresh cut flowers to the Errop.un Union (EU), controlling about 25o/o of the EU market.

Horticulture is also the second largest foreign exchange earner after tea and is a major

employer in the agricultural sector. It is estimated that about three million Kenyans derive

their livelihood fiom the industry. The total marketed value was over Ksh.16 billion in 2003.

Table3.l.Quantityofmainfoodcropsgrowninthecountryin2003

Crop Total cultivated area (ha)

t,645,316Maize

Wheat 150,935

Total production (tons) Yield (tons/ha)

3, r 00,000 t.62

285.3 1.89

Rice 13,425 47,748 5.0

Sorghum 145,755 126,433 0.8

Millets

Barl

9,359 64,023 0.6

26,645

Beans
gg0,63l 535,004 0.5

Cow peas r 83,551 109,213 0.18

Grams 80,896 30,949 0.18

Pigeon peas l 83,612 109,213 0.4

Irish Potatoes

Sweet Potatoes

127,070 1,220,624 '7.0

68,047 574,586 9.0

Cassava 63,685 521,975 6.0

Arrow roots 2,992 21,747 8.0

Yams s70 2,511 5.0

Source: Crop Development Division, Minislry of Agriculture data, (where O data not uailable)
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Table 3.2. Quantity of main cash crops grown in the Country in 2003

Crop Total cultivated area
(ha)

Total production (tons) Yield (tons/ha)

Coffee 170.000 55.000 0.39

Tea 130.340 293.670 2.30

Sugarcane t22.580 400.000 42.73

Cotton 25.955 t7.776 0.60

Pyrethrum 25.000 10.943 0.60

Sisal 24,933 25,452 0.90

Tobacco 13.983 | 3.87 t 1.2

Sunflower 7,793 8.1 29 1.0

Groundnuts 26.200 14.094 I 5

Coconuts 37.450 56.937 t.0

Cashewnuts 29.028 I 1.075 2.0

Soya Beans t.651 935 0.9

Bixa 5.537 33,000 0.6

Source: Crop Deve lopmenl Divisiort, Mirtislry o.f Agriculturc records

Farming/Cultivation Practices: Irarming involvcs both manual and mechanical approaches.
Manual practices use hand hcld tools to opcn up thc land ltrr planling arrcl in the control of
weeds. This is common arnong the smallholders who comprise ovcr 90(% o1'the total l-arm

producers. In the large-scalc scctor. hcavy rnachincry is uscd in land prcparation. planting,
weeding, harvesting and control ol' pests and diseases. -l-he irnplements used include
mouldboard ploughs, tractors. manual and mechanized sprayers and combine harvcsters.

Cropping patterns vary fiorn onc agro-ecological zone to arrothcr and frorn one larrn to another.
There are mixed cropping where prodllction is predorninantly subsistence in both the high and

medium potential areas. Monocropping is prcdonrinant in commercial lanns. 'l'hcrc are large
commercial tea, coffbe, wheat and barley plantations. among other crops. undcr rnonoculture.

Labour in Agriculture: Agriculture is a labour intensive sector in Kenya. Labour
requirements are influenced by naturc o1'thc activity. locality. type of farm. natural and socio-
economic conditions. Subsistence larrning is a way of lif'c unlike most occr,rpations. T'he inter-
connection between actual fann work undcrtakcn to produce cash incornc. subsistence crops
and other domestic work makes it very difficult to analysc thc amount ol'labor-rr available on
the farm and the actual time required fbr f'ann business. I-abour peaks arc also important, as

they are often the cause of inadequate crop husbandry. such as late planting resulting in lower
farm returns.

Organic Agriculture.' About 90% of srnall-scale farmers do not apply synthetic fertilizers on
food crops. Their access to fertilizers and pesticidcs is constrained by their low purchasing
power and availability at nearcst disposal points.

t
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to increased demand for the integration of herbal medicine with conventional medical practices

and growing of indigenous crops that require little, if any, application of fertilizers and
pesticides. The indigenous crops not only reduce cost of production, but some have known
medicinal values.

In recognition of the importance of organic farming, the Ministry of Agriculture has established

a section on herbs, spices, medicinal and aromatic plant species (MAPS). Through this
initiative, organic farming is being promoted especially in vegetables, flowers and fruits
production. Increasing demand fbr organic farm products is providing an alternative market for
agricultural exports to supplement the traditional exports. Organizations such as the Kenya

Organic Agriculture Network (KOAN) and the Forum for Organic Resource Management
(FORMAT) are involved in the promotion of the industry.

Irrigation: The potential land for irrigation is about 352,400 hectares, while total irrigated land
ranges between 65,000 hectares and 85,000 hectares. Only 650 hectares are irrigated from
groundwater, while the rest uses surf'ace water.

The National Development Plan (2002-2008) identifies three major types of irrigation that are

currently practised in the country and the associated crops grown as:

(i) Smallholder (34,650 hectares) - rice, maize and horticulture;
(ii) Private large-scale (40,700 hectares) - coffee, pineapples, horticulture and seed nraize; and

(iii) Public schemes (12,000 hectares)- rice, cotton, horticulture and seed maize.

About 60% is irrigated using surface water (basin, furrow, hose), while about 30% use

overhead irrigation (sprinkler) and the remainder are under drip and micro-sprinkler mainly in
the commercial cut-flower production (FAO 2004). There is under-utilization of both water

resources and irrigation land potential in the country. This present opportunity for expanding

irrigation activities for food production and security.

Biotechnology in Agriculture: Biotechnology techniques aim at enhancing the production and

use of the resulting goods and services for the benefit of humankind. However, concerns have

been raised about their potential impact on the physical environment, human and anirnal health,

values and norms, ownership and control of and access to genetic resources, livelihood,
economic and social feature of the poor, and intellectual property rights.

The National Council for Science and Technology (NCST) has coordinated biotechnology

activities by initiating the following:

i) Tissue culture production of bananas at Jomo Kenyatta University of Agriculture and

Technology, an initiative to produce clean suckers and quick multiplication plants so that

there is enough disease-free and clean planting materials in the country.

ii) Recombinant Rinderpest vaccine and Bt.Marze, which is being implemented by the Kenya

Agricultural Research Institute in collaboration with Danforth Plant Science Centre of St

Louis in USA, CIMMYT and ISAAA. These institutions act as developers and promoters

of modern biotechnologY.

The trials are in confinement under monitoring and inspection by the regulatory agencies

Kenya Plant Health Inspectorate Service (KEPHIS), Department of Veterinary Services (DVS),

Kenya Bureau of Standards (KEBS), NEMA and Public Health.

,
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The trials are in confinement under monitoring and inspection by the regulatory agencies
Kenya Plant Health Inspectorate Service (KEPHIS), Department of Veterinary Services (DVS),
Kenya Bureau of Standards (KEBS), NEMA and Public Health.
These biotechnology activities have necessitated the formulation of a biotechnology policy,
preparation of a Biosafety Bill and capacity building for policy makers, regulatory agencies and
relevant stakeholders. Capacities have been built for the National Biosafety Committee,
institutional biosafety committees and regulatory agencies on handling applications for
genetically modified organisms (GMOs) as well as monitoring and inspection of GMO
activities in Kenya.

Consumption Potterns.' Most Kenyans rely on a narrow range of food items, mainly maize.
Consequently inadequate production o1' maize in the country has always resulted in famine
situations, especially in the ASALs.

Soil ond Water Conservstion.' Soil erosion is one the most serious problems that affects land
productivity. It has aflccted large areas causing irreversible damage to the land. Rill and
sheet erosion are the most serious types of soil erosion and are most common in the semi-arid
zones where land has becn sub.iected to annual cropping without conservation measures.

Landslips and mudflows causc soil crosion. particularly in the slopes of the Aberdares ranges
and Meru districts where forcsts havc becn cleared for cultivation. Wind erosion occurs mainly
in ASAL districts such as Wajir. Mandera, Garrisa, Marsabit and 'l'urkana. The magnitude and
distribution of soil erosion hazards in Kenya is influenced by rainfall intensity and variability,
soil erodibility. slope of the land and soil covcr.

Soil and water conservation programrncs have been implenrcnted in the country for decades
through various initiativcs principally spearlrcaded by the Ministry ol' Agriculture. These
programmes have bccn aimccl at revcrsing thc rrcgativc impacts of land dcgradation. including
soil crosion and watcr run-ollis. Although thc problern has not been adcquately tackled,
significant lcvcl of awarcness has bccn crcated alnong the farming communities.

3.2.2. Impacts of Agricultural Practiccs
Monoculture: Increasing rnonoculture practices havc had negative impacts on agro-
biodiversity. It has contributed to replacement o('indigenous landraces thus contributing to the
destruction ol'crop gcnctic clivcrsity. 'l-his has irrcrcascd susccptibility of crops to pests and
diseases; and has lcd to introduction ol new pests and diseascs. Examplcs abound in certain
maize growing arcas whcre grain pcsts such as the grain borer thrive because of monoculture
system. Monoculturc also exposcs the ground to a uniform cover over a large area, making it
susceptible to pcsts and diseases.

Some annual crurps havc poor groLlnd cover as compared to perennial crops such as coffee and

tea. Unless mouoculturc practices are accompanied by sound soil and water conservation
efforts the land productivity will dccline.

Increased Cultivotion.' Increasing 1hc area undcr crop cultivation implies cxpansion into the
drier and more fragile soils that are easily erodible bj, both water and wind. Therefbre any
clearance of the little natural protective cover loosens and exposes the soils to agents of
erosion. Further, loss of biodiversity commonly occurs in marginal areas opened up for
agricultural productiort.

a
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especially when not accompanied by adequate periods of fallow, intensive use of pesticides

and unsustainable land management practices.

Seeds and Semen' Improving agricultural productivity in the country has been associated with
high yielding seeds and semen developed through research. However, adoption of such seeds is

not without environmental risks. In addition to reducing biodiversity, their adoption dlmirtishes

the local genetic pool, as landraces and indigenous breeds are lost. Imported seeds also carry

the added danger of introducing alien weeds, pests and diseases when proper sanitary and

phytosanitary inspections are not done judiciously. Under the current liberalized trade regime,

the country imports different seeds such as for horticultural crops, wheat, maize and

vegetables. Flower and fruit planting materials and semen are also imported with the potential

to spread crop and livestock diseases if the relevant regulations are not strictly adhered to.

Materials ond Chemicils: Plastic trays, containers, sheeting materials and pots used in the

propagation of horticultural crops have negative environmental impacts since they are not

biodegradable. Use of methyl bromide in fumigating soils to kill pests (nematodes) is one

technology with potential injuries to the environment as rnethyl bromide is an ozone-depleting

substance. However, use of this chemical is being phased out in the country. Similarly, post-

harvest handling of grains often requircs the use of chemical preservatives. These also have

negative envirottmental conseqtlellces.

Plonting: Planting materials, especially the certified seeds are normally treated with chemicals

to improve their survival rates when planted. Poor handling of such materials have potential to

adversely affect human and environmental health.

Processing ond Storage: Agricultural processing sometimes carries with it certain dangers to

the environment. Iror example, water sources adjacent to coffee and tea factories are

contaminated by residues of the pulping and fermentation processes. Effluents generated by

fruits, vegetables ancl grain processing also contaminate receiving waters.

Some crops require processing before the final sale; and most require storage, whether in

processed or non-processed fbrm. Perishable crops such as cut flowers and vegetables for
export are therefore refrigerated from the moment they leave the farm until they are sold.

Refrigeration technologies used are mainly Chloro-Flouro Carbons (CFC) based. l-he use of
chemicals in storage as well as the use of preservative agents also has potential adverse

impacts on the environment.

Packoging.. Crops intended for export market are mainly packaged in wooden, carclboard and

plastic material. 'fhe production of such packaging materials has adverse implications on

wood supply and disposal of non-biodegradable plastic materials'

3.2.3. Efforts Tow ards Sustainable Agricultu re
There have been various national initiatives towards sustainable agriculture and rural

development. The Government has undertaken a number of policy reviews for the agricultural

sector based on the prevailing liberalized market.

The recently launched 'strategy for Revitalizing Agriculture, 2004-2014' address the broad

policy issues articulated in the Economic Recovery Strategy for Wealth and Employment
-Creation. 

The main objective of the Strategy is 'to transform Kenya's agriculture into a

profitable, commercially-oriented and regionally and internationally competitive economic

a
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The recently launched'Strategy for Revitalizing Agriculturc.2004-2014'addrcss thc hroad
policy issues articulated in the Econornic Recovery Stratcgy lbr Wcalth and I.:mployment
Creation. The main objective o1' the Strategy is 'to translirrm Kcnya's agriculturc into a
profitable. commercially-oriented and regionally and intcrnati<>nally cornpctitivc economic
activity that provides high quality gainlirl employr:rcrrt to Kcnyans.''l'hc stratcgv iclentilies the
constraints that plague tire agricultural scctor. irrch"rding po()r institutional governance,
inadequate legal framework. limited capacity ol' privatc scctor to unclcrtakc tirnctions
previously perfbrmed bv the government betirre libcralizatiorr. lack ol' nrarkcts and weak
marketing systems. poor access to tarm crcdits. high cost ol'ihrm inputs. limitccl public liurding
for agriculture, inadequate research and cxtcnsion scrviccs ancl prcvalcncc oi'lllVin II)S in the
productive labour.

3.3. LIVESTOCK PITODTJC'I'ION

3.3.1. Contribution to thc llconomy
Kenya has a largc and clivcrsc population rll'Iivcstock ol'rvhich cattlc. sltccl'r. soats. carncls.
poultry, pigs. rabbils. bccs ancl cftrnkcys arc thc spccics traclitionally usccl lirr lirocl. incorne
generation, drar.rght powcr ancl st-rcio-cultural lr"rnctions ('l ablc 3 :l ) Incrcasinqll'. r1()n-

conventional livcstock arc gainint inrportattcc tou'arcls cltlrncsticutirlrr ancl thcsc inclurlc tlstrich.
guinea fbwl. cluails. crococlilcs ancl srrakcs. rvlrich havc a;rotcrrtial lirr cxploitation.

Table 3.3. Livcstock population cstimalcs

Livestock n []stimntc M illions
Cattle (Dair),) .t.2

8l
Camels 0t{
Goats l0. l

Sheep (nool)
Sheep (hair)

t2
7.,'

Poultry 79

Pi 0.il
Rabbits {). ll
KTB and other 0.125

1.0hives

Source: Minislr.l, tt/ I-ivcslttc'k und l:isherics l'ntlut'tirttt raconls

Eighty per ccnt ol'Kcnya's pitpulatiort is clcpcnclcnt on crop ancl livcstock pnrcltrction as thc
main source ol' incotnc. 'l'hc livcstock sub-scctor crtrplot's llncl accrtrrnts lirr .50%, ol' the
agricultural labour lbrcc. 'l'ltc scctor also carns thc country lirrcign cxchansc thntrqlr cxport ol
hides and skins. dairy products. livc animals and sonrc proccssccl pnrclucts.

Livestock productirtn is an activity tlrat is ckrrninant in thc ASALs. It rcnrains orrc ol'tlic sub-
sectors with the highest potential to corttributc to povcrty rccluction thxrush a n,iclc rangc ol
value adding activities. 'l'hc sub-scctor contributccl about at KShs.(r.1.4 hillion in 2003,
accounting for 40.3o/o of the agricultural contribution to tlrc cconont\/ ancl l0%r ol'thc (iross
Domestic Product (GDP). Llowevcr. thc truc valuc ol'thc sub-scctor's cotrtribution is nruch
higher taking into consideration unrecordccl statistics. Othcr irriportant contributions lionr the
sub-sector arc givcn in 'l'ablc 3.4.

a
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Linkages betwecn the livcstock sub-sector and manulztcturing. clistrihutiort ancl othct'scrvibes

are valLled at KShs.8.6 billion. 'l'hc sub-scctor proviclcs thc raw'nratcrials firr agro inclustrics.

and ernploys 1.75 rr-rillion pcoplc in ASALs ancl about llvc rlillion ilt thc high antl tttccliltttt

potential districts. 'l'his amoultts to about (r.75 rnillion pcoplc out ol'thc nittionitl lalroLrr lirrce

nunibering approximatcly I 3.5 rnillion.
3.3.2. I)cmand and Suppl-v" Situation
'['hc country procluccs aclcquatc ll'csh Inilk. buttcr. ghcc. 1'oghurt attcl chccsc ('l'ablc i.5). Milk
consumption dil'f-ers bctrvccn rural ancl urbau arcas atttl also ltct'trss ilrcotlc qt'()Lllls. I'cr capita

rnilk colsunrptiorr lirr rrrhan arcas is 45 litrcs ),carlt, lirr "tnill<-proclttcing" lttlttscltttltls. ancl l9
litrcs yearly lilr "rlilk-purchasir-rq" hoLrscltolc[s. rvhilc tlrc ltrlralt pcr cal'rita tttilli c,rttstu]tptl()lt is

cstirnated at 125 litrcs pcr 1,c11.

'table 3.4. Estima(cd valuc rlf livcstrlck prodtrcls

Industry Quantity/Volumc Valuc (in billion of KShs)

Duirt'
Milk
Processed Products

2.tl hillion litrcs
Variotrs

.12

Red Mear
Beef
Chevron &Mutton
Camel Meat

10.s.0(x) M I'
84.9()0 M]'
6.600M'l'

42.8
8.2
0.8

llthite Mcut
Chicken
Pig meat

22.100 Mt'
16.100 Mt'

2.94
1.79

Egg Production 1.3 billion 7 .15

Beekaeping
Honey
Beeswax

Entc rgi ng l. ive s t ttc' k

Crocodile Skins
Meats

2 r.700 M'l
1.100 M'l

4._59

0.07

3.500 picccs
Various

I.0

Fibrcs. Hidcs uttd .Skitts

Canle Hidc
Sheep Skin
Goat Skin
Wool

1.7 nrillion picccs
1.7 nrillion picccs
2.0 rnillion picccs

1.0(17 M I'

1.2

0 062

Livestock Feeds Itt9.l59 M'l 7.tt

Gross Value I2l.,l

Source: Minist4' o.f l.ivcstock otttl I'-isherics rec'ords

Becf is thc rna.ior con.rpurrcnt ol'rccl nlcat altcl thc bulk coltrcs lj'om thc cxtcnsivc ASALs. An

cstilrated 300.000 hcacls ol'cattlc arc slauslrtcrccl in Nairobi ancl otllcr Llrban cclltcrs artttually.

Some o1'the alirnals lirr slaughter oriqirratc liom rrcighbourirtg cot-trttrics incltrding 'l'anzaniat.

Sudan, Somalia ancl [".thiopia.

Currently. there is zrdcqllatc supply ol'pig nrcat in the market and somc producls ilrc exported

within the region. Howevcr. thcrc is a gcncral pretbrcncc litr cattlc. shecp ar.rd goal. nreat itl the

country. Thcre is also aclcquatc supply ol'eggs and poultry mcat except ltlr ducks. gccse aud

turkey products.
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Product Estimated
Production

Intake Levels Per
Capita*

Potential Demand for a 30
Million Population)

Remarks

Milk
(billion liters)

2.8 62 litres 1.96 Current consumption
levels are higher than
average levels in the
developing world.

Red Meat
(000's metric tonnes)
Beef
Mutton
Coat meat

Camel meat

304.5
39.8
45.1

8.4

(!'

7kg

30 kg

2IO MT

90 MT

As above

A balance in the supply
and dernand situation.
Prospects in camel meat

White Meat
(000's metric tonnes)
Poultry meat
Pig Meat

22.1

l6.l

8kg

13 kg

24OMT

390MT

A huge gap ofabout
220,000 metric tonnes
A huge gap ofabout
374,000 metric tonnes

State of Environment Report 2004, Kenya

Table 3.5. Production and demand levels for livestock products

* Projected consumption levels by 2020 based on ilre IMPACT model

3.3.3. E mergin g/|.{on-C onvention al L ivestock

The emerging livestock that offers alternative farming enterprise options include ostrich,
guinea fowls, quails for meat and feathers and crocodile for meat and skin. These are species

that arc, by law, designated as wildlife but have become accepted as a new venture in farming
and are being domesticated for commercial utilization or as a source of low cholesterol meat.

Game farming is progressively increasing in importance due to demand (local and foreign
markets) for its products such as eggs, meat, hides and skins. It is also an income-generating
venture for farmers.

Emerging livestock are resilient and can survive in the ASAL environments because of their
feeding habits. The survival of communities living in marginal areas depends on their ability
to manage the difficult environment and diversify into other opportunities that the land can

offer. At the moment, farming in emerging livestock is under mainly private ranches, a few
groups, associations and financially capable individuals who believe in their potential and wish
for a liberalized rnarket locally. Marketing in these products is still highly restricted.

So far, efforts are directed towards strengthening the institutional framework for the sector.

Extension service through dissemination of relevant information especially in the production of
ostrich, guinea fowl and c.rocodiles, and awareness creation on utilization of these emerging

3.3.4. Bee Keeping
Bee keeping is increasingly becoming an important commercial activity in the country. This is
demonstrated through the sale of honey and beeswax, as a source of food, a tool for
environmental conseitation, provision of emplolment opportunities in industrial food
processing and pharmaceutical industry. The development of modern bee keeping has become

a very important activity, particularly in ASALs where other forms of agriculture cannot be
I
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sustained effectively. Honey and beeswax production has increased mainly due to the

introduction of new technologies in beckeeping and the use of intproved bee keeping

equipment such as the Kenya 1'op [Jar Hive (KTB). The current cstirnated production potential

forKenya is 100,000 metric tonnes of honey and 10,000 metric tonnes of beeswax.

Other hive products include propolis, pollen, royal jelly and bee venom which are important in
the pharmaceutical industry. Thesc are yet to be tapped fully and utilized due to inadequate

extraction technologies involved.

3.3.5. Fodder Crops
Pasture mainly comprise of legurnes and grasses. In ASALs, several legurne varieties exist

including: Desmodium, f,ucerne, whitc clover, glycine and clitoria. 'fhey are irnportant to the

soil as they prevent erosion by forming a good soil covcr. 'fhe roots lix nitrogen in the soil

rnaking it fertile. White clover can withstand high stocking rates than the other legumes. The

grasses are mainly Nandi setaria, Kikuyu grass and Themeda lriandra.

Other legumes in the high and medium potential areas include silverleaf desmodium

(Desmodium uncinutum) and greenleaf desmodiurn (De.smodiunt inlorlum), clovers: Kenya

white clover (Tri/bliun sentipilosurl), whitc clover (Tri/blium repens) attd subterranean clover
(TriJblium subterruneum), Glycine: Glysine wightii and Glyglr. mox, Clentrosema

(C e n t ro s e nt a pu b e s c e n s) a n tl f.ucerne (Me d i c a go'; ct t iv ct).

The grasses found in the mediurn and high potcntial areas are napier (Penniselum purpureum),

guatemala grass (T'rip.sacum laxum), Sudan grass (Sorghum sudunense), KikuyLr grass

(Pennisettrnt clundestinunt). rhodes grass (C/r/oris gcrl,una) - Nasiwa and Ehnba varieties,

Nandi setaria (Setario .sphacelatcr) and Columbus grass (Sorghum ulmunt). All these pastures

and fodders play a major role iu environmental conservation.

There are rnulti-purpose trees which are fbdder legumes; fbur rnajor exotic types grown in the

high potential areas are Sesbunia sesbun, Ciliricidiu scpium, Leuc'uenu leut'ttcttphula and

C all i andr a c a rl o t hy r.s tr s .

3.3.6. Conflict Management and Cattle Rustling

Conflicts over resource use continually utrdennine livelihoods and wcalth creation in ASAI.s.

Insecurity causes human suffering and death, provokes spirals of revengc attacks and turns

large tracts of grazing lands into "no-go" areas. Conflict is often t]re hest knor,l'n but least

understood feature of ASAL communities. It is increasingly comnlon for individuals from

urban centres who are linked to the market system to steal lrom rural areas and quickly sell the

animals to middlemen in towns. Some of the ASAL districts with recurring incidences of cattle

rustling and related conflicts include Turkana. West Pokot, Samburu, Marsabit, Moyale,

Marakwet, Keiyo, Baringo, Isiolo, Wajir, Garissa, Mandera, Iiara and T'ana River.

3.4. FISHERIES PRODUCTION

Fresh water fisheries account for almost all of annual national production and almost all

fisheries production derives from Lake Victoria. Over-fishing ancl fishing in spawning and

breeding grounds have contributed to loss of fish species diversity. Iiishing rnethods that result

in the harvesting of juvenile fish and destruction of lish spawning and breeding grounds harm
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Fresh water lrshcries accourrt lbr alnrost all ol'atrnuetl natiottal 1-rrocluctiott ancl alrnost all

flsheries production derives liorn Lake Victoria. Ovcr-llshirrg ancl lishing in spar,vnittg and

breeding grounds havc contributed to loss ol-llsh spccics clivcrsity. Iiishing rncthocls that result

in the harvesting of .iuvcniic ilsh and destruction ol'lish spuu'ninu altci t-rrcctling grottttds harm

the Ilsheries industry. rcsulting in rcduccd llsh catchcs ancl cart lcacl to tltc cxtinctiott ol'certain
fish species.

Exploitatiorr ol' trshcrics rcsourccs in Kcnva is uttsustainahlc dLrc to tltc shili in dcrnand

occasioned by incrcascd dcrland lirr llsh b1,thc local popLrlatiott itttcl cxp()r't tttarkct. I)rcssure

has also been cxertcd on local ljshcrics h1'thc cicstructtr,'c lishrng nrcthocls. itabrtat tlcgradatton

arising {iorn non-poir-rt sourcc pollution b1 agricLtltLtrc (siltation. agrochcttticitls ancl

eutrophication liom l'crti I izcrs ).

3.4.1. Inland l'ishertes
'fhe fishirrg mcthods crnployccl by thc artisanal ltshcrtrcn arc scittittg gill ncts. cast tlcts. hand

and line hooks. mosquito ncts ancl traditional traps aloltg thc shorc liltc cxtcttcling to live
nar"rtical rnilcs oll.shorc.-['his is also tltc tmaitt spawltittg srottttcl lirr tttattr spccics. Scining.

howevcr. is a vcry dcstmctivc ntcthocl ol'harvcstin-tl llsh. 'l'hc ttsc ttl'lirtc tttcslrccl hcach scit-tcs

destroy thc ccosystcm ancl harvcst lish cggs..ir,rvcnilcs and brooclct's. 'llrc lishing cl'lirrts in
the lakes have bcclt incrcasing stcadily over thc ycars with thc nta.ior catch cottrl'rosition heing

Nilc pcrch.'l'ilapia ttnd llutraonoblu urganlcu (Ontcna). I)uc to Nilc pcrch lishcry. the

fishing gears havc also changcd. 'l'hc gillnct tncsh sizcs ltavc incrcasccl to l0 irrches artd

above fiom thc original 4" and 5" on zrvcragc. 'l'hc usc ol'nrosclttito rtcts lor Ontcna has

cvolved arrcl thc usc ol'long lincs lirrthc Nilc pcrch lrshcrv has also ittcrcasccl.

The Lske Victoria l,'isher.y: I-akc Victoria has thc highcst conccrttratiott ol' llshcrtttcn

(rnainly snrall-scalc). In thc ycar 2000. thc total catclt landcd hv approxitnatcll'3-i.0-)7
fislrcrnrcn using 10.014 vcsscls was 192.738 nrctric tonncs valttctl at KShs. 7.4(rtl.9(r11.000,
'l'hc lakc accourrts lirr about 92(h ol' thc tolal lish production ilt thc cottntrl'('l'ablc .1.(r).

Lake Turkonu liisheries: Irish spccics ol'cort.utrcrcial ittrl'rot'l.attcc ittclttclc Nilc ltcrch.
Tilapia. Barbus. l-ahco and Clarias ('l'ahlc.i.7). l:ishct'rttctt ttsc pussirc gcars likc gill ncts

and long Iirrcs lur lishing. Carrocs. boats artcl ralis arc thc Initiot'r'csscls ttscd. (iillnct of
mesh sizcs lrvc ancl ahovc arc usccl. Ltlrtg lincs arc ttsccl to cx1'rloit Nilc pcrch antl Ilagrtrs

spccics. Irrcssurc on thc lakc is also cluc to droueht. u'hich rctttlcr thc pastr)ralists to bcctltnc

lishermcn.

Loke Noivasha l;isher-1,: 'l'hc main spccics ol'conuttct'cial inrportilrlcc itrclttclc'l'ilapia.
Craylish. ancl Ilass (rnainl1, lor spot lishing) ('l'atrlc 3.ti). 'l'hc lakc pftrdttction dcpcnds on

water levels.

Table3.6. Fishlanrlingby,n'cight.r'aluc,numbcroflishcrtnenlntlvcssclsbvitreits

t
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Table 3.7. Lake Turkana fish production by species, weight and value

Metric tonnes landed 'fl)0Kchr

Source: Fisheries Depflrtment

Table 3.8. Lake Naivasha fish production by species, wcight and value

Spccies Value'(XX)

38
t09
l0

Loke Baringo l-ishery.' In the year 2000, Lake Baringo depicted a cyclic pattern of production.
abundance and richness. Tilapia was on the increase early in the year as Clarias and Protopterus
declined. During midyear. Protopterus showed an upward trend while Tilapia dwindled. This
was attributed to many people opting 1br fishing instead of agriculture as a result of the drought
that prevailed during the year. The low rains led to the high Protopterus (lungfish) and Clarias
(catfish) catches that are more adapted to mlrddy waters. However. all the species showed a
decline except for Clarias species.

3.4.2. Coastal and Marine li'ishery
Fisheries activities are concentrated in in-shore waters. The Exclusive Econom rc Zone (EEZ)
is exploited by distant waters {ishing nations (DWFN) and only a few of these vessels call at
local ports to declare their catch. 'fhe amount harvested fiom the F.F,Zis therefbre unknown.
though there are estimates fbr the potcntial.

F-ishing offthe coast is mainly done b5r small-scale Ilshermen: this is known as artisanal fishing.
They operate near the sltore duc to lack of motorized boats that can venture into the rleep-sea.
Only commercial fishermen owning trawlers operate oflshore in the deep sca, including
Ungwana Bay and Malindi banks wherc they are restricted within the six nautical rniles fiom the
shoreline. In 1999, 881,000 kg of prawns were caught. This dropped to 770,000 kg in 2000.

3.4.3. Aquaculture
Aquaculture takes place on a small scale in small earthen ponds. They may be fiesh water
culture or marine culture. The latter is still not well developed. Cold-water culture of trout
(Oncorrhynchus mltkiss and Saltno trutta) is mainly concentrated in Mt. Kenya region and

-
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L, nilotic'us r53 5,799
Tilwtnes 1,060
Iaheo 337

2127!--.
4,585

Basrus 60 r.083
Barbus 4l 720
Citharims 53 979
Dktcadus 356 6,793
Clailas 6 90
Othen
Toirl

Metric
l3 700

Leueostictus 363
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mainly concentrated in Western, Central, some parts of Rift Valley region as well as parts of

Coast Province

3.4.4. Mariculture
Seaweed farming is practiced in the south coast although on a relatively small scale. Other

forms of mariculture include crab-farming, prawn farming, oyster culture and crocodile

farming.

3.4.5. Fish Products, Processing, Marketing and Infrastructure
products: The Nile perch, which constitutei more than SOYo of the fish caught, is the main

export earner, contributing about Ksh.3.8 billion annually. Frozen fillets are exported to the

Near East, Europe, llSA and Australia. Fish tenderloins from tuna are the main export from

the marine waters. The suppiy and demand situation points to the need for maximum

utilization of available fish supplies and products. The challenge facing the industry is to

develop wholesome, superior q*tity, tasty, attractive, and convenient to use fishery products

from mince

The food and Agriculture Organisation (FAO) has initiated a value added products (VAP)

project to assist fish processors to produce value added fish products in order to reduce fishing

pr.rrrr., on Lake Victoria, while at the same time saving the fast disappearing Nile perch

trought about by excess exports and over-fishing'

processing.. Most fish processing and exporting firms specialize in Nile perch products, while

others handle marine products including tuna and octopus squids. The firms compete for high

quality fresh Nile p.r.t landed on Lake victoria beaches and this has resulted in high prices.

However, this has impacted negatively on Nile perch marketing and consumption. Firstly, the

small-scale fish traders cannot compete fairly due to high quality beach products for Nile

perch. Secondly, the high beach prices for Nile perch means that domestic fish consumers

cannot afford good qualitY fish.

Marketing.. The main market for fish products is the European Union (EU) and all processing

factories huu. instituted stringent quality control procedures to conform to the EU

requirements. The fish industry is now governed directly by at least six sets of standards

implemented by several local agencies and EU'

Infrostrucrure: Fish handling facilities at landing beaches still remain inadequate although

fish bandas have been estabtisfrea in major landing beaches to provide shade and facilitate

handling and marketing operations (Table 3.9). Fishermen have no easy access to ice that

could piolong the sheli liie of the caught fish. Costs are prohibitive and it is advisable to

locate ice plants close to the fishing villages. Access roads are poor and so is electricity

supply. A combination of electricity, roads and refrigeration would render the livelihoods of

local fisherfolk as middlemen irrelevant. Fishing vessels are needed for patrols of the EEZ, as

there have been illegal foreign fishing vessels in marine waters'
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'l'ahlc 3.9. Survct, 0l'lishirrg lircililics itroun(l l.ake v'icloriil irr 2000

Sourcc: l:isltcric.t I)apurlnratrt . ltttrttul rapttrl, )01)il

3.4.6. (-'onstraints in l'ish l)roduction
Irish proclrtctiott is c()ttstritillc(l ['rv scr critl litctttrs

povcrty. lack ttl' ittll'astrttcttll'c. rcs()tlrcc c[cclirtc-

rcgulati()l.ls. lac k tt l' il\\'llrcllcss i lt ltt; ttltc tt l t rll'c vil l ilcs

irrcltrtlins lislr sirlL'tr. nuu'l(cling. cltrlrlitr'.

corrllicts. ttttlnitrrt'ittu ltttti crtlirt'cetttcttt tll'
. cost ol' lL'crl unrl crrltttt'lti lrahits.

I

Irood sal-cty altd qualit)/ arc cruciill in intcrrrational llsh traclc sirtcc Ilsh al'e llartictllatlr'1'rt'otlc ttr

rapid pathogcrric crltrtarnination. Ncarlr hall' ol' thc llsh crpot'ls ot'it-tittlttc ll'ottt tlcr clol-'itttl

countrics that havc lintitccl capacitv to inr cst in tltc t'isot'otts lrslr salL'tr ll)cilstll'cs clctlllttlclctl bt'

irtporting crlutrtrics. 'l'hc nrairr salL'tv c()lrccnls ltt'c ttttltrg.iclric hltrrtllirtq tlttt'itts lrrltl ltlicr ltsll

harvcst. insullrcicnt rclrigcratior.t. substluttlat'tl proccssitts ltlttl lloot'1'lacl.lttlittu.

As a rcsult ol'clcgraclation tll'tlrc rnairt llslr habitats attcl orct'-ltshittg. rls \\cll ls cltatlgc itl

spccics comptlsitirtn. l'islr stttcks har,'c rlcclittccl. A ntitrl'ctl tlcclinc irt the Nilc pcrch lrshcn'itl
Lakc Victoria is ltartly cluc to thc irtcrcasc irt thc lr.utt[)ct'ol'llsltcrtttclt i.c. liott'r ll]-lJl(r in

1990/1991 to l2l.94l in thc rcar'l(XX) irt tltc crrtirc Lalic \liclot'irt.

3.4.7. Effirrts'l'owards Sustainalllc [ ]tilization ol' l''ishcrics

Items Dcscription Nunrbcr

I-u nd i n g /itc' i I i t i a.t Lantlins sitcs 791

Ilancla 97

('oltl roottts | .'j

I)ontoorts'J ctl ics l0

l:ish storcs t5

All rvu^ittltcr roitd 6()

lloal rcplir lacilitics ir
Ncl rclrair lircil itics :0
l:lcctricity strpplr l9

Fi.shermcn N rrurlrcr ol' Irshe nttctt -t-1.(r-) /

Fishins cru/i.s Nrrurbcr ol' llshing vcsscls I 0.0 l,l

Propulsion N trrtttrcr o l' ottlirtlarti cttgittcs t9.l

N urrrtrcr o l' ittiroiu ri ctt-sittcs t5

Nrtttthct' trl' httitts rvitlr pltltllcs 6.57 7

Nrrrrrbcr ol' l'roitts n itit sltils t.9l tt

Iotal (iill rrct: r:5.1t I

Ilcaclr scittcs i I.l5
(l.lst ncts t..l I s

Nurntrcr ol'hattd lirrc lrooks 27.789

Nurttbcr ol'lottg littc ltrlrrks ()71.0ti7

Nrrnrbcr ol'tralts i t92

Mtlstlrrito ttcts I I .l(r.5

( Xhcr' (r.illsl)cc illc(l) I .70(r

T'runsport boul.s l trrtsport lloitts l()9

Dcrclic'l htrul.s l)clelict ilolts I . ti lJ.i

a
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Sustainable fish production is being addressed through a number ol' ongoing initiatives,
including the review of the Fisheries Policy and the Fishcrics Act. application of closed season,
monitoring oi' r,essels and regulation of mesh size's. 'l'hc cost ol' rchahilitating processlng
facilities anci thetr productton lines are srgnificant liishcrmerr hare rrrrested in newer cleaner
boats and preservation tacilities. The capaclt\'oI tishermen and othcr rrorkcrs has been built
targeting hygienic fish handling practrces. Reductron in numbcr ol bcaches set ro meet
intiastructure standards means that flsher-tblk fiom othcr bcaches incur higher productlon
costs trying to reach the standards of the selected beaches.

Value addition in fish processing is a ncw initiativc rn Kenya. r\ssurancc ol'marker fbr the
products is mandatory and tax reduction ()n such pxlducts is ncccssarv to cnhance
competitiveness. There is still'cornpctition liom Asiarr ancl South Amcriczut countrics.

3.5. ALIEN AND INVASIVE WET]DS

Alien species enter thc cnvironmcnt accidcntally liorn containment or captivity during use in
mariculture. aquaculturc. horticultLrrc- zoos. thc pct tradc ancl scicntific rcscarch. Invasive alien
species are somctimcs introduccd irrtcntionallv as bio-corrtnrl agcnts. I Irrirrtcntional
introductions occur duc to transport. tradc. tral'cl arrd Lourism. Iluuran activitics havc rnade it
much easier fbr harnrlirl spccics to travcl. Marinc organisn-rs. in particular'. ficclucntll,travel
from clne location to anothcr via ships. Somc l0 nrillion torts ol'hallast rratct'are shipped
annually, carrying divcrse maritrc spccies. Ballast watcr is thus particularly signilicant for the
global distributiorr of microorganisms and watcrbornc cliscascs al'lccting plants and animals.
Examples of alien and invasivc wccds. placc ol'occurrcncc as wcll as cnvironrncntal irnpacts
and responses are shown in Table 3.10.

3.5.1. Prosopis
Prosopis was introduccd in'l-ana Rivcr. []aringo ancl othcr aricl arrcl scrni-aricl clistricts in the
early 1970s with thc intention ol'improvins biomass covcr ancl control ol'soil crosion. It has

turned into an environmcntal and hcalth hatard thrcatcninq tlrc liagilc ccosvstcrn and the
livelihoocis of the local communitrcs.

The tree, propagated with good intcntions. has cstahlishccl itscll'in nrost ol'thc drv areas of the
country with advcrsc ccological and ccorromic impacts. Livcstock clic upon l'ccding on the
indigestible pods. T'he wounds inllictcd by thc tlronrs arc dil'tlcult to hcal. 'l'hc trcc's invasive
nature has lcd to loss of agricultural land and irrigation chatnncls. Iirrthcr thrcatcrring the lood
security. It has spread to other parts of the country including (iarissa. Wa.iir, Mandera. Isiolo,
Marsabit. Moyale and 'l-urkana. Only thc pods arc eatcn lcaving thc rcst ol'thc biornass to
rapidly colonize the habitat lcading to loss o1'pasturc. 'l'hc trcc grows to a hcight ol'20m. it is
drought resistant and thrives bcst around watcr catclrrncnt ancl waLcrways. It has a vcry deep

taproot that sprcads rapidly suppressing indigcnous vcgctation in thc scnri-arid cnvironment.

The Authority is cornrnitted to workirrg towards a solution to thc I)rosopis menacc in
collaboration with othcr bodics. including KI:lrlll. It is also crrcouraqins c()n.murlitics living
in the Pro.sopi,s prone areas to cxplore altcrnativc r.rscs ol'tlrc lrcc. l:stahlishing alternative
vegetation cover to replace it as in thc case ol' Ilaringo ranqcland rc-sccclins pro.icct using
indigenous grass species. is sug-ucsted as anothcr optiott.

3.5.2. Water Hyacinth (Eichorniu c't'u:;.ripa:;)

t
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Water hyacinth was flrst rccordcd in w'cstcrn Lakc Victoria irt 1989 ancl thc lakc's irllcstation is

thought to havc originatccl liorn thc Kagcra I(ivcr. l;loatirrg rttasscs block ports and fish

landings and disrr-rpt lcrries ancl rvatcr tntakcs. 'l'his iltt,asitttt htts sllcllctl at Icast tclllporary

disaster lbr somc local llshing colrrnunitics. 'l'hc Kctryatt siclc ol'l.akc Victolia rvas estilnated

to have 400.000ha ol'wittcr hyacinth by Scptcrnbcr 1998.

Table 3.10. Examples of alicn invasive spccics in Kcnya

Common
name

Scientific/
common name

Where commonly
found

Environmcntal Impact llcs po nsc

Prosopis* .luliJloru prosopis Baringo. Garissa.
'l'urkana

Ileduccs arca availablc lor
agriculturc and grazing:
kill livcstock and poscs

hcalth hazard

Ilcplaccntcnt tltrough
alternativc vcgctation
covcr. rc-sccding using
ind igcnous grass

Water
Hyacinth

Eichornitt
c rassipes

l-ake Victoria Disruptiorr ol'watcr
transport, watcr suppl ics.

lishing. ancl livclihoods ol'
local corrrrnurritics

I) iological. clrcnrical
and rncchanical control

Striga weed
(Witch weed)

1'wo species:
Strigu hernronlhict
and S. ttsittlictt

S. lrcrnonlhicct
tound in Wcstcrn
rcgion and S.

tusict!ica found in
Coastal region

l.ow yiclds in ccrcal crops Mccharr ica I upr'ooting.
sccd drcssing.
intcrcropping irnd crop
rotat i<lrr

Lantana Itt tt ttt tttt L' u ttld r0 Westcrn Kcnya [)cprcsscs rartgc

vcgetation. ancl cl ivcrsity
Mcchanical control
througlr uprootine and
burninlr alstr hirllogical
crrntrol trsing latrlatra

lacc [ru.rl

*' Case Study

'fhe cfflucnts flopr Kisumu C'ity altcl most villagcs ancl snlrll towns tltr the lakcsltorc clttcr the

lake untrcatcd. AgricLrltr-rral practiccs. thc intrttclttctiolt ol'thc Nilc llcrelt ittttl lack ol'sc\\'agc

treatlnent. all crlntrihr-rtc to plant rtrtricnts bcinit rclcascrl into Lal'c Victorilt. All tllcsc ltrrttl

sources ol'lutricnt ip thc lakc watcrs that prtlr,'iclc a clircct stitttttltts to tlic gt'otltlt tll-thc \\'atcr

Hyacinth that has wreakcd havoc tradc auci cot.t.tt.ttcrciai activitics ott l.ake Victoria

'fhc Lakc Victgria lipvir6pntcltal Managcn-rcnt I)rou,rltt.t.ttt-tc (l.Vl:lvll') is 1"rttt'sttitlg both long

ancl short-term s6lltiels ttt thc lakc's ltrol'llcnrs. Long-tcrnt rctlltctiott irr thc uittci ll1'acilltlr

infcstatiop is bcipg attcllptccl thnrLrglr thc rclcasc ol' hiolouical ot'g.ltttisttts lhc biolt;gical

conlrcrl proqranrnrc is basccl on thc nrultiplication ancl rclcasc ol'trto rrccvil sl'tccics .\crtt'ltclitttt

bntc' h i and N a oc' h e t i n u a i c' ho r tt i ua.

Micro-scalc cltcrpriscs lsirrg thc \\'cccl li)r cralis. paltcr-rttitkiltg. litl'llittrt'c. ittttl c()l1.lp()st arc

capable of rernoving only a vcry slltall proptlrtiott tll' thc u'cccl atlcl tltc ccotltltllics tll'

transporting material that is 9()%r u,atcr ll'om points ol'inlcstati()lt t() cclttl'cs ()l'trtilisatiorl is
prohibitivc. I.ltilisati()n ()l thc wcccl us a utcchanisnr liil corrtxrl is thtrs n()[ cc()ll()lrricallv

viablc.

Ip 1997. the watcr lr1,a.ir',,,., inl'cstation along Kcnvan shorclittc rcacltcrl cl iiis 1lt'rilltirtiotls

rcsulting in about 70u1, dcclinc in ccor-tonric activitics at thc ;lort ol' ltistttl-rtt 'l lrc $atcr

hyacinth choked thc port and llsh landing grounrls. I'hc qoYcntntcnt sutrscclttcntly

t
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commissioned an international firm with equipment and expertise to mcchanically shred the

water hyacinth using floating barges, to clear the watcr hyacinth infcstation bkrcking the port
of Kisumu, as a pilot project to establish the desirability ol- thc prlccclurc. Moncy, licrrn the

World Bank administered by LVEMP was used fbr this purpose.

3.5.3. Striga Weed (witch weed)
Striga is a parasitic weed that affects a range of cercal crops in scrni-arid areas rcc'lucing
production by as low as 29oh or as high as I 00% and thus clircctly irnpactinu on Lhc livclihoods
of especially the smallholder subsistencc I'armcrs. 'l'hcrc arc two c()nunon spccics ol'thc witch
weed that affects cereals namely. the purplc flowercd. Strigu ltarnttsnthit'o ancl rccl llowcred
Striga asiatica. The fbrmer is predominant in the u,cstern rcgion. 

"vhilc 
thc lattcr is mainly

found in the coastal areas. 'fhe most aflbcted crops inclr"rdc rnaizc. sorghum. ricc and

sugarcane, which account for up to 77%o of the lannland in wcstcrn Kcrrya. Irvcry ycar the
country looses upto US$53 million to the weed every year with about 200.000 hcctares of
farmland covered by the weed. The infestation by thc wccd has hccn cxaccrbatcd by years of
monocropping with cereals and the declining soil l-ertility.

Agronomic recommendations and deployment strategics har,'c hccn clcvclopccl to provide a

fully operational package of practices that larrncrs coulcl usc to cllcctivcly control striga in the

infested areas. These include intercropping, crop rotation. up rooting and burning o1'tl-re weed

and rotation of maize (host plant) with other crops that arc no1 hosts ol'thc wecd such as

sunflower and cowpeas. Since the weed thrives in poor soils. thc usc ol'urilnurc alrd nitrogen-
fixing technologies is recommencled.

The above control methods often take long belbre results can hc rcalisccl. As such KAI{l has

been conducting research on striga managcment ancl rcccrrtll, lauuchccl rr nc\\/ apprtlach lbr
dealing with the weed called "Clearfield" technokrgy. which is alrcacly bcing tcsted in
Nyahera area of Kisumu district. It is expected to wipe out thc wccd uliilc irnproving yields
for over 21,000 farmers participating in the demonstration. 'l'hc ncw tcchnology'is howcver
not based on genetic modifications.

3.5.4. Lantana camara
Although lantana is sornetimes uscd as an ornarncntal. it is usualIl,consiclclccl a wcccl. lt olien
forms spiny, dense, impenetrable thickets covcring large arcas ol'valuahlc land. 'l'hc lantana

lace bug has been introduced as a biological control agcnt to conrbat lantana.

3.5.5. Environmental Impacts of Invasive Alien Species
Effects on ecosystems'. Invasive alien specics can changc lisht lcvcls. clccrcasc rlissolvcd

oxygen in water. change soil chemistry and its structurc. alrd ilrcrcasc surlircc run-of'l-arrd soil
erosion. Most importantly, alien species can ati'ect ecosystcm pr()ccsscs such as nLttrient

cycling, pollination, regeneration of soils and cnergy flows. 'l'hcy can also altcr thc ccosystem

regimes. Invaders can compete with nativc biota. displacc thctn. c()nsLlurc thcm. act as

parasites or transmit diseases. reduce growth and survival ratcs. caLISC thc dcclirrc or cxtiuction
of local populations or even entire species. and uproot or damagc plarrts.

Invasive alien species can diminish genetic divcrsity thnrr"rglt thc loss ol'qcnctically clistinct
populations. loss of genes and genc complcxcs ancl tltc hybriclization or intcrbrccding ol'
introduced species with native ones.

r
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has already taken place, actions should be undertaken to prevent establishment and spread.

Where eradication is not feasible or cost-effective, containment and long-term control measures

should be considered.

Collaboration between and within countries is key. The battle against alien invasive species also

requires. strengthened partnerships between public and private landowners, government.

industry, research, and non-governmental organizations.

3.6AGROCHEMICALS

3.6.1 Introduction
Agrochemicals are chemicals that are used to enhance crop production or to control insect pests,

diseases. weeds. rodents. and nematodes. Fertilizers are chemicals that are used to improve soil
f-ertility by addition of plant nutrients like nitrogen, phosphorus, sulphur, potassium and trace

elements. They irnprove physical characteristics of soil, soil pH, organic matter content and

water holding capac ity.

About 7\Yo of cropped land in Kenya is cultivated by smallholder f'armers who apply little or no

fertilizer and have been extracting nutrients fiorn the soil without adequate replenishment for
many years. Application of t-ertilizer is a practical alternative to replenish the nutrient reserves,

whether in form of organic f'ertilizcr materials or inorganic forms. Inadequate or inappropriate

t'ertilizer application may not get desired crop yields.

3.6.2. Types and Classification of Agro-chemicals
Chernical groups used in Kenya include organochlorines, organophosphates, carbamates,

dithiocarbamates. coppers, sulphurs. pyrethroids and microbiol. macrobiol and biochemical

biopesticides. The difl'erent chemical groups give indications as to toxicity, safbty, persistence

and points of use (Table 3. 1 I ).

Pesticides: Pesticides are classified based on target organism. chemical group, mode of action

and fbrmulation. The categories of pesticides that are based on target organism are clearly

indicated in the introduction; they include insecticides. fungicides, herbicides, rodenticides,
molluscioides. bactericides, nematicides, soil sterilants, hormones and insect repellants and

attractants.'[his classitication helps in identitying the saf-e and eflective use ofthese chemicals.

Pesticides are also classified in accordance with their modes of actions. These are contact,

systemic. ingestion. respiratory and soil/ residual acting.

Inorganic fbrtilizers are classified according to the nutrient supply and the maln ones are

nitrogenous, phosphatic and pottasic f-ertilizers that supply nitrogen. phosphorous and

potassium, respectively which are required in relatively high quantities. Sulphur" calcium and

magnesium as nutrients are required in lesser quantities than the preceding ones hence ref-erred

to as secondary nutrients mostly applied as compound fbrtilizers. Micro-nutrient (required in
very small amounts) such as iron, manganese, zinc, copper. molybdenun are necessary for
optimal growth and are supplied mainly as fbliar f'eeds. Some 1'ertilizers supply more than one

element of the various plant nutrients and are ref-erred to as compound f'ertilizers.

Formulation and Toxicity: Diff-erent formulations have different toxicity levels. which require
different application equipment and rnethods. Generally, toxicity rating is in an ascending order
tiom solid. liquid to gaseous fbrmulation. The known fbrrnulations are wet

t
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table powders. suspensiorl concentrates, soluble conccntrates. soluble Iiquids. aqueous,
concentrates, flowables, dusts. granules. pellets. fumigants, water dispersible granules, miscible
liquids and emulsifiable concentrates.

Table 3.11. Sonre of the indicators for different chenrical groups

Source: Pesticile Initiotive Pntgrunmrc rcl-llACn 2004

Currently. there are about 700 pe sticicles registered fbr use in Kenya. Of these. 35 are biological
pesticides, while the rest are synthetic. Biological pesticides are of natural origin i.e. plants.
natural enemies and nricrttorgiu-tistns. Applications lbr biopesticides registration increased
during the last decadc. 'l'hc hiopcsticides are nlore environmentally fiiendly.

3.6.3. Agro-chemicals St:rndards
Pesticides: The Pest Control Prodttcts Iloard (PCPB) is a statutory organisation that overseas all
matters pertaining to pesticiclcs in the collntry. PCPB operatcs under the Pesticides Control
ProductsAct (CAP.i46) which rcgulates the nranulacture, importation, exportation, distribution
and use of pesticides to control pcsts and othcr orsanic lunctions of plants and animals and fbr
related purposcs.

Fertilizers: The quality of f'ertilizcrs is checked by the Kenya Plant Health Inspectorate Services
(KEPHIS) at its laboratories. All f'ertilizers used in the country must meet Kenya's standards set
by a Technical Committee comprising of stakeholders fiom research organizations, universities,
fertilizer traders, KEPHIS and Ministry. The standards consider minimurn nutrient content and
form, particle sizes and characteristics. packaging and labeling, and environmental safety
concerns especially as rcgards lteavy tnetals contcnt. The cornrnittee rneets regularly to update
the standards in linc with I'arnrers'rccluircnrents and intcrnationally acceptable limits.

)

Chemicol group Advantages Disadvantages

Organochlorines Persistent (residual effect) Dangerous to man and environment.
Not recommended for use.a

Organophosphates
and
Carbamates

Medium mammalian toxicity

Quite fast acting
Sorne have low cost

Some are dangerous to mammals

Some kill birds and fish
Broad spectrum i.e. cannot be used
selectively in integrated pest management
(lPM) strategy

a

a

a

Pyrethloids

Microbiol
Biopesticides

Fast knockdown
Low nramrnalian toxicity
Specific and safe to use

Low manrmalian toxicity

r Pests may recover
r Broad spectrum
r Slow action
. May have short shelf life
r Difficult to produce in large quantities

rapidly
o Limited availability

Biochemical
Biopesticides

May be produced at village level
Low Envirotrrnental irnpact
Pheromones nray be highly specific
and safe products

Slow action and usually incomplete kill
Limited availability

Mixtures Combine good features of two
insecticides

More conrplicated to calculate dose and
calibrate
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The pre-shipment inspection agency appointed by the government ensures that fertilizer destined
for Kenya meets national standards before being shipped. Moreover, KEBS also monitors and
counterchecks the quality of all fertilizers imported into the country at the port of entry to ensure
compliance with national standards.

3,6.4. Trends in Agro-chemical Use
Pesticides: Amounts of pesticides used depends on pest infestation, which is also dependant on
weather pattems. For example, under continuos wet weather conditions, diseases are more
prevalent than insect pests hence higher usage of fungicides, while the opposite is true.

Table 3.12. Importation of different categories of pesticides from 1994 to 2004 (million Kshs)

Figure 3,1. Pest control products Importcd in tonnes 1994 to 2004
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Importation of pesticides does not have a definite trend over the last ten years (Table 3. l2; Figure
3.1). Thelowestimportationvaluewasinl994ofKshs.l,283,100,000whilethehighestin200l
was worth Kshs.4,185,000,000 (Table 3.12)-

Year Insecticides Herbicides Funsicides Others Total
1994 479.3 286.5 432.8 84.5 I 283. I

1995 707 312.1 682.6 74.4 t'7'7 6.1

1996 1405.4 389.9 1049. I 102.1 2946.5

1997 tt64 301 .5 827.2 ll3 2405.7

1998 1196.6 521.3 13s8.5 37.7 3114.4

1999 I 178 259 891 181 2509
2000 I114.1 298.6 713.9 74.7 2201.3

2001 2201 324 957 t54 3636
2002 2030 492 t0t2 110 3644
2003 155 I .3 373.7 I 068. I 166.1 31s9.8

2004 1800.0 576.9 810.6 785.9 3873.5
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Fertilizers: Amounts of l'ertilizers used also depend on the weather (under wet weather
conditions more crops area hence high f'ertilizer need) and method of application (open
mechanical applicators use more l-ertilizers while computerized systems use less fertilizers)
(Table 3.13).

thble3.l3. Totalannualfcrtilizerconsumptionbycroptypes(nretrictonnes)

3.6.5. Effcct of Agro-chemicals Use on the Environment
Agro-chemicals pollute both the surlace and groundwater sources. Pollution occurs when
chernical rcsidues are transf-erred to surf-ace water via the soil. untreated wastewater and
increased run-off resulting fiorn irrigation practices, soil erosion and loss of watcrshed
protection.

Pollutcd water becotncs unfit fbr human consumption and unable to support plant and animal
populations. Pollutants may also bio-accumulate in body tissues to toxic levels over time. Areas
of intensc horticultural cultivation are rnost vulnerable, especially around wetlands and
watcrsheds such as rivers and lakes.

Arouncl Lakc Naivasha. fbr exarnple. pyrethroid insecticides have been detected in run-o11's and
streams; sclil sterilants have also been detected. Studies carried out on Lake Naivasha as well as
'l ana and Athi rivers. all lying downstream from major horticultural, coffee. and tea producing
areas have lbund a wide array of pesticide residues in llsh, rendering some of them unf-rt fbr
hurnan consumption.

Lake Naivasha water shows traces of organo-chlorines and pyrethroid pesticides. Tliis scenario
is so despite the fact that organochlorine chemicals have long been banned in agricultural
production. While the levels are still low. there is danger of bio-rnagnilication and consequently
bioaccumulation in higher anirnals in the fbod chain. Water fiom the lake has the pote;tial t;
become unf-rt for human consumption.

Use of methyl bromide is being phased out around Lake Naivasha and a management
association was fbrmed to address the environmental challenges around the lake. The Lake
Naivasha Riparian Association therefore, works very closely witli all stakeholders. incl,ding
NEMA in this endeavour.

Agro-chenricals pose serious health hazards to the agricultural workers in addition to water
pollution. Risks arise from ingestion of chemicals through the use of contaminated containers.
drinking water and airborne transf'er. Ingestion .rn .iur. skin. eye, gastro-intestinal and

t

Consume MT/crop tvne Cereals Other crops Tea/Coffee Totals
Time of Application

a) Plmting
(Contairring nitrogen and Phosphorous)

t 45,613 41,213 192,826

h) Top<lressing
(Containing nitrogerr, Sulphur, and K
(tea/Cof fee) or S (Tea)

49,339 32,069 47,213 l|28,620

Totals 194,952 79.281 4'1.213 32t.446
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respiratoty inf-ections. Even where pesticides are relatively salc lbr hutnans, thcy tnay bc acutcly
toxic to frsh, birds. bees and other non-target organisms.

Methods of pesticides application used by many small-scale fanners in the country includc hand
mixing, hand application, use of twigs and broorns as wellas back spraying. Protcctivc rneasures

are rarely taken and rnost farmcrs are generally ignorant of pesticidc salcty practiccs. Chcmical
containers are often re-uscd as receptacles lbr household and larm products. including lbod ;rnd

drinking wate r. Recognition the poor application practice s. the governtnent in collaboration vrith
the Agrochernicals Association of Kenya (AAK) has de'n'elopcd a programlnc lbr training
fbrmers on sat'e and efI'ective use of pesticides. This ellbrt has trained ovcr 800,000 tanners
across the country between l99l and 2004.

Surveys in major horticultural areas have fbund out that most lartners expericncc occasional
poisonir-rg symptoms aflcr applying agro-chemicals. It has bcen cstinrated that pcsticides poison
7'h of agricultural scctor's population in the cor.rntry cvery ycar and that a cluarter o1'the larmers
in major horticultural areas regularly suf'fer fiorn pcsticide-related ill hcalth. Organophosphates
constitute the most acute danger becausc of thcir relative high toxicity.

3.6.6. ObsoleteAgrochemicals and theirDisposal
Obsolete pesticides are rnanaged by PCPR. which is chargecl with thc rcsponsibility of
regulating the inrportation, exportation, manuf'acture, distribution and usc o1'pesticidcs and

connected purposes. In addition, NEMA co-ordinates all issucs rclated to risks ar-rcl hazarcls that
result from hazardous chemicals. Lastly. the Food, Dntgs and Chernical Substances Act (CAP
254) deals with chemicals that tnay contatninate fbod.

Disposal of pesticides has been a major challcngc to most dcveloping countrics. Poor pcsticiclcs

disposal leads to contaminatior-r of the cnvironment. PCPB in collaboration with Agrochemicals
Association of Kenya (AAK) has establishcd guidelines lbr salc clisposal ol'pesticidcs. An
inventory prepared in 200312004 sl-rows thc fbllowing estirnates of obsolete agrochemicals
(Table 3.14).

Table 3. 14. Quantities of obsolete pesticides (POPs)

No Site Quantity (nretric tonnes)

Kitengela store 400

2 Mandera 170

, Wajir 350

4 Gaitu (Meru). Naivasha. Ngururrrran 180

5 Governnrent Institutions/Co-opcrativcs 400

Source: AAK lttvcntorr- o.f POPs,2003

There is only one cornmercial lacility for incineration of obsolete chcmicals located in
Kitengela. but needs somc irnproverncnt and also standards to control its operations. l'hc
contaminated sites in dilterent parts of the country include Kitengela, Wa.iir. Mandera,
Nguruman, Naivasha and Gaitu. It is possiblc that the chernicals are finding thcir way to watcr
coLlrses.

t

Land-u,s e and A gr i c ttlt tu'e 1t



State ofEnvironment Report 2004, Kenya

3.6.7. Efforts Towards Sustainable Use of Agrochemicals
AAK, the Fresh Produce Exporters Association of the Kenya and the Kenya Flower Council have
codes of practices that ensure safe use of these chemicals. In addiction, the ministries of
Agriculture, Livestock and Fisheries, and Health in collaboration with AAK have carried out
training for stakeholders on safe and effective use of pesticides. Efforts are also ongoing to
implement the IPM/ICM strategy in crop production. This ensures that all the available crop
protection and nutrition methods are used to help in sustaining agriculture. In addition, the new
European standards are being implemented in Kenya on Fresh Produce for export markets. Many
producers and exporters are audited on the l4 chapters of EUREPGAP, which ensures that the
production of fresh produce exported to Europe is safe to the consumers.

3.7. ARIDAND SEMI-ARID LANDS (ASALs)

3.7.1. Production and Land Use Systems
Arid areas receive less than 400 mm of rainfall annually while semi-arid areas receive between
400 and 1000 mm annually. This low and erratic rainfall has exacerbated the afforestation and
desertification (Plate 3.2). ASALs which cover about 88% of the country are characterized by
strong variations in rainfall, high temperature and high evapo-transpiration rates, yet they support
over 5002 ofthe livestock and 80-90% ofthe wildlife (Table 3.15).

Plate 3.3. Land degradation in ASALs
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Key issues inASALs are land use, water scarcity, encroachment by human population from more
humid areas leading to destruction of fragile ecosystems, insecurity and food security
(Table 3.16).

t
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a Table 3.15. ASAL districts classified by extent of aridity

Source: Adaptedfrom the 1992 ASAL development policy

Table 3.16: ASAL characteristics- agricultural production/ production constraints

a

i

Catesorv Dlstrlcts % Totalof ASAL
A. 1OO% ASAL Twkanq Moyale, Marsabit, Isiolo, Wajir, Mandera, Garissa, Iiara 620/o

B. 85-100% ASAL Kitui, Makueni, Tana River, Taita Taveta, Kajiado, Samburu 25%

C. 50-85% ASAL Machakos, Makueni, Mbeere, Tharal€, Laikipia, West Pokol
Kwale, Kilifi, Baringo, Meru North

8o/o

D.30-50% ASAL Lamu, Narok, Malindi, Keiyo, Marakwet, Trans Mara 3%
E,IO-25% ASAL Nyeri (Kieni), Rachuonyo, Suba, Kuria, Thika" Koibatek 2o/o

Characteristics Arid lands Seml arid lands
Agro ecologica
zones

6 and7 4and5

Area of Kenya 352,000 km'(68%) l14.000lfr,z (200/o)

Rainfall 200 - 550 mm 550 - 850 mm
Agricultural
production system
and Production
constaints

7nne5-6transition:
Sorghum, millet, cowpea and green gram
(hand hoes) with communally grazed herds
of animals. Labour demand for bird
scaring and weeding.

Main problerns: Erosion, infertile soils and
inadequate rainfall.

Zane 6 and 7:
Pastoralism predominates especially
browsing animals: goats & camels; mobile
lifestyle in search of pasture and browse.

Exchange livestock for grain and other
consumer goods. Also cultivation
(increasing cereal cropping in areas where
water concentates), hunting and gathering

T*.ne 4l
Moize, beans and cotton (improved seeds
and limited use of chemical fertilizer) with
local breeds ofcattle, goats, sheep and
poultry (use ofcrop residues);
Use of animal manure and ox ploughing;
seasonally high dernand for labour (weeding
and harvesting).
Main problems: lnadequate rainfall & pests.

Zane5:
Maize, couryea and pigeon pea (millet and
sorghum would be more appropriate); goats
rearcd(25o/o do not own livestock);

Main problems: Soil erosion, low fertility
and frequent droughts.
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Figure 3.2. Extend and distribution of ASALs in Kenya
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3.7.2. Livelihood Systems

Pastorqlisra.' Pastoral production systems are those in which 50o/o or more of household gross

revenue comes from livestock or livestock related activities. Pastoralists' livelihood is solely
dependent on animal products such as milk, blood, meat, hides and skins. It is estimatedthat6T%o
ofthe total red meat in the country comes fromASALs, realized from a livestock population of 8.9
million beef cattle, 5.9 million sheep, 7.7 million goats and 0.8 million camels.

A central strategy of pastoralists is herd maximization, which is their best mechanism of dealing
with unreliable and varying availability of natural resources. Key elements of this production
system are opportunistic management of the rangelands and mobility of the herds. Pastoralists
migrate over long distances often crossing boundaries and borders but following strict rules
between different ethnic groups and clans.

'14
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Agro-pastoralists: These are more settled pastoralists with permanent crop fields close to their
homesteads largely due to the land tenure systems. They keep relatively smaller herds, which
enable them to survive when crops fail, as they often do. Such herds also act as food security
during severe dry seasons and for strategic continuity purposes for those that survive the drought.
Growing crops is mainly the women's task while men move away with their herds in search of
pasture. They may return each night or spend several months away during the dry season when
pastures are far away.Any surplus from cropping is invested in livestock.

Pastoralists in Transition: In recent times, pastoralists began shifting to agro-pastoralism and
becoming more sedentary. Diets have also changed from the traditional milk and blood, to maize

meal and other foodstuffs. With the
increasing population of the arid districts,
due to both naturalpopulation growth and
immigration, pastoral families can no
longer cope with a purely meat ancl milk
diet. Cultivation, land adjudication and
wildlife management have contributed to a
decline in the dry season grazing areas.
Consequently, there has been decreased
possibilities to subsist in the pastoral
systems. There has therefore been a
significant decline in the general size of
herds in relation to the number of people
supported, probably a ratio of about five
cattle perperson.

Urbanisation: An increasing nunrber of
ASAL populations are moving to settle in
urban centers in search of better
livelihoods and employment opponunities
as a result of extreme climatic conditions,
punctuated by frequent droughts. Some of
these people have ended up in the urban
informal settlements, further complicating
the already unfavourable living
conditions. Many survive out of hawking
foodstuffs, household goods, fruits and
vegetables or depend on unreliable casual
work. Other consequences of these
migrations are manifested in inoreasing
cases ofcrime.

t

Plate 3.4 Clearing of dry land forests for cultivation
in Baringo district (Tap - settlement in a wooded
area; Middle - cultivation in newly cleared woodland:
Above- Woodland cleared for pasture)

3.7.3. Encroachment ofASALs
ASALs have continued to be impacted
negatively by immigration from other
parts ofthe country. Immigrants introduce
new land use practices, some of which are
not sustainable in such fragile ecosystems.
Further, some o1' the

-
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introduced practices and demands by the immigrants exert unsustainable pressure on available

resources leading to land degradation including the destruction of fragile ecosystems such as

wetlands and forests, which are also important livelihood components inASALs (Plate 3.4).

Wetlands are important habitats in ASALs and serve as watering points. Some of the wetlands,

which serve as dry season grazing areas have been invaded by cultivators for commercial

agriculture. This denies pastoralists access to dry season grazing,which has for many years served

as drought coping mechanism. Under EMCA (1999), such fragile ecosystems should now be

identified, documented and gazetled as ecologically significant areas for conservation. Many

such ecologically significant areas have been severely degraded and need urgent action to stop the

trend.

Figure 3.3 illustrates the spatial spread ofhuman population from the 1960s to the 1990s in Kenya.

Figure 3.3. Changes in spatial population densities between 1960s and 1990s,
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Trends on population growth over the years show that the spatial expansion of population has

affected mainly the ASALs where land tenure system allows ahaphazard settlement pattern. There

is therefore need to integrate ASALs into the mainstream of the national economy and thereby raise

the standard of living ofASALpopulation.

In order to ensure sustainable environmental and natural resource management, and in line with
EMCA the Govemment and other stakeholders need to create awareness on environmental costs

and benefits and involve communities in environmental conservation activities such as re-

afforestation, grazingmanagement, development of permanent water sources in the arid districts,
enforcement of environmental standards and use of sustainability indicators.
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3.7.4. Carrying Capacity and Stocking Rates
Carrying capacity is the average number of animals a rangeland can sustain over time. It reflects the

ability of a rangeland to sustain a particular type of land use at optimal levels of production.
Carrying capacity is based on a rangeland, which is in good condition.

The continued land degradation
over the years has reduced the

carrying capactty in all agro-
ecological zones (AEZs). This has

led to accelerated soil erosion,
especially inASALs as depicted in
Plate 3.5. There is need therefore
to adopt appropriate land use

practices in order to reverse
current trends.

3,7.5. Water Resource
Management and Development

Water resource availability and its ptate 3.5 overstocking teads to tand degradation in ASALs
appropriate development and use

are key in the sustainable
development of ASALs. The
development of surface water harvesting structures such as pans and dams will be emphasized,

while ground water will be developed based on exhaustive social and environmental
sustainability criteria. The drilling of new boreholes will only be undertaken after environmental
impact assessments (EIA) are approved. Preference will be given to rehabilitation and

operationalization of existing boreholes. The potential for irrigation, especially in the semi-arid
areas will be explored based on EIA studies and relevapt regulatory measures.

ASALs lack access to clean water for domestic consumption. The poor management of the

existing water works and non-existent or poor sewerage systems has further compounded the
problem. The government efforts to provide clean water are being supplemented by various
actors including the private sector, local authorities and NGOs. To meet the objectives of
providing water and sanitation, priority actions will include the protection and management of
water catchment areas, the promotion and encouragement of community/private sector based

water projects, and the expansion of water development and management by privatized arms of
local authorities and other private entities. The government will rehabilitate existing water and

sewerage schemes through cost sharing and the full implementation ofthe WaterAct.

3.7,6. Land Tenure Systems in theASALs
Land holding in the ASALs is currently managed under three legal regimes, namely government
land, private land and trust land. Trust land is the dominant tenure system in ASALs; County
Councils hold such land in trust for the benefit of residents. However, the legal provisions on
rights and interests of residents under the Trust Land Act have often been irremediably
extinguished at will through adjudication and allocation to individuals or government
institutions. Pastoralists have therefore lost land to large irrigation schemes, national parks and
game reserves and military activities to the exclusion oftheir interests.
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Land tenure and land ownership among ASAL communities should therefore be adequately

protected through appropriate legal liamcworks in order to solve potential inter-ethnic conflicts,
as well as provide fbr an effective system of managing natural resources on a sustainable basis by

the communities themselves. Sorting out these land tenure issues in the ASALs is both delicate

and intricate and which should be resolved spcedily.

3.7.7. Impacts of Refugees in ASALs
Political unrest in ncighbouring countrics has led to an inllux o1 a largc number of refugees into

Kcnya. who livc in rcfugee camps in ASALs with capacity tbr ovcr 400,000 people. Currently,

there are two main camps. Dadaab in Garissa District and Kakuma in'I'urkana District. Dadaab is

a complex o1 three calnps. namely Ilb, Dagahaley and Hagadera. In Dadaab, most refugees are

of Somali origin (i31.486) whilc inKakurnatnostare Sudanese (69.479).

'ilrc relugec camps havc impactcd ncgatively on immcdiate environmcnt through destruction of
natural rcsorlrccs and introduction ol'inappropriate land usc practiccs, such as cultivation ol'

crops around the camps. indiscrirr-rinatc l'clling o1' vcgctation lbr usc as luclwood. po<lr

management of solid waste. poor sanitation and contamination <lf watcr. Consequently. tlicrc has

been tension between refugees and thc local community ovcr thc usc ol the natural resources

including water and firewood. Local rcsidents have also complaincd about pref'erential

treatment of refugees in the provision of socierl scrviccs inside and outsidc thc camps (especially
in health and cducation), allcgcd cliscrirnination in cmploytnent opportunities against local
people and inadeqnate comrnunity participation in thc dcvclopmcnt and ownership o1'facilities
particularly when the camps get dissolvcd/closed.

3.8. MARKE'I'ACCESS

Market access is an urnbrella tenn fbr mcasures used to restrict imports. The rnost common form
of such restrictions is taritls on imported goods. Non-tariff barriers to markets exist and include
technical standards. antidumping regulations. import quotas. import licensing and variable
levies. Issues dealing with market access at the international level are handled by the World
Trade Organrzatron (WTO) of which Kcnya is a signatory. The thrust of the national policy on
trade is to create an environment that is conducive to promoting Kenyan products in the
international rnarket.

The agricultural sector in Kenya has shown mixed performance following liberalization of the
economy and implementation of WTO rules. Agricultural markets are fully liberalized with low
tariff barriers. Liberalizatron has also led to abolition of the marketing monopolies that existed
fbr agricultural commoditics resulting in low marketing costs. In some cases, uncontrolled
imports have depressed incentives for production of some commodities and reduced incomes to
farmers. Besides, under the liberalization programmes, the government has reduced expenditure
on the agricultural sector and encouraged cost sharing in the provision of services such as animal
health and research. This is partly responsible for the poor performance of the sector, resulting in
increased poverty with agriculture unable to support peasants meet their basic needs including
health and education.

Market access for Kenya's agricultural products is constrained by farm subsidies by developed
countries. Kenyan products are, therefore. disadvantaged even in the local market. Another
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concern is the deteriorating terms of trade, as the increase in the value of trade is not matched by

acorresponding increase in export earnings.

Exports fiom Kenya enjoy preferential access to certain markets, especially regional markets

through her membership in the East African Community (comprising Kenya, Uganda and

Tanzania with a population of about 80 million), and the Common Market for Eastern and

Southern Africa (COMESA) with a population of about 3 80 million. Exports and imports within
member countries enj oy preferential tariff rates.

The European Union (EU) under theACP/CotonouAgreement is Kenya's largesttrading partner

to which are export products such as industrial products and a wide range of agricultural
products including beef, fish, dairy products, cereals, fresh and processed fiuits and vegetables

enj oy preferential rnarket access.

Kenya qualifies for duty free access to the United States market under the African Growth and

Opportunity Act (AGOA). Kenya's major products that qualiff for export underAGOA include

textiles. apparels and handicrafls. However, with the expiry of the Africa Textile Contract
(ATC), Kenya is already experiencing problems in marketing its textile products arrd already

some industries have started laying ofTthousands of workers. The same problem is f-eared when

EU starts implementing the EUREPGAP code on horticultural produce.

Under the Generalised System of Preferences (GSP), a wide range of Kenya's manufactured
products are entitled to preferential duty treatment in the United States of America, Japan,

Canada, New Zealand, Australia, Switzerland, Norway, Sweden. Finland. Austria and other
European countries. In addition, no quantitative restrictions are applicable to Kenyan exports on

any of the 3,000-plus items currently eligible fbr GSP treatment. Kenya has participated in the

multilateral trading system through GATT and WTO with the objective of achieving effective

access to markets, and supports the role of WTO in strengthening the multilateral trading
system.

Standards: The Kenya Bureau of Standards has developed two standards (KS 1758:2004 and

KS 1516) to assist trade on sanitary and phytosanitary measures (SPS). The Kenya Plant Hbalth
Inspectorate (KEPHIS) is responsible fbr the implementation of Sanitary and Phytosanitary
measures and subjects certain imported agricultural goods to further inspection. KEPHIS also

regulates the importation and exportation of plant materials and trade in bio-saf'ety control
organisms in accordance with the International Plant Protection Convention.

Domestic Agriculture Subsidies.' Kenya removed domestic support to agricultural products
betbre the conclusion of the Uruguay Round of Agreement of WTO. However, developed
countries continne to subsidize agricultural products such as sugar, cotton, oil seeds and dairy
products. EU subsidies to agricultural products range from 64%o to 96oh, thus reducing
competitiveness of similar products from Kenya. Products from Kenya sufl'er other constraints
including infrastructure (markets, water, electricity, roads, etc), legal and regulatory
environment, institutional inadequacies as well as inadequate credit to farmers.

Export Subsidies: Export subsidy regulations were introduced with a major objective of
restricting disposal of subsidized surpluses of agricultural commodities in the world market,
particularly fiom developed countries, which accentuate world price instability.

t
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The major trading partners fbr agricultural commodities lbr Kenya are the EU countries for
coffee, horticulture and tea; Asian countries fbr tea and coffee. and COMESA countries for tea
and processed food products.

Exports: Kenyan exports are dominated by agricultural commodities, particularly tea, coffee,
pyrethrum and horticultural products (flowers, fruit and vegetables), which represent around
60Yo of total exports. Therefbre, fluctuations in climatic conditions and in world prices of these
commodities strongly allect export earnings. Subsidized export products from developed
countries such as cercals affect domestic production of similar products. The EU for example.
uses direct export subsidies for her agricultural products, which makes such products relatively
cheap in the countries of their destination. This afl-ects locally produced commodities of similar
nature. Examples include dairy products, cotton, sugar etc.

3.9. OUTLOOK

Some practices identified in this report present serious challenges and opportunities for
agricultural production, land productivity and environrhental health. Highlights of these
include:

There is increasing demand for organic farm products. It is an opportunity which should be
pursued through increased investment in terms of credit provision, technical support
(research and extension services) and marketing infrastructure.

2. Monoculture is contributing to the destruction of crop genetic diversity and has increased
susceptibility of crops to pests and diseases. Considering the significant contribution of
agriculture to the economy, it is necessary that monoculture practices should be guided by
sound genetic conservation practices.

3. Soil and water conservation practices aimed at reversing the negative impacts of land
degradation, especially soil erosion and water run-offs. The results include enhancing crop
and livestock production. There is need therefore to develop amore effective soil and water
conservation strategy including the provision of adequate technical and financial support.

4. Improving livestock production has been associated with high yielding dairy animals and
early maturing meat animals of good weights. Preference for such breeds, most of them
exotic, diminishes the local genetic pool, as indigenous breeds are lost.

5. Packaging materials such as plastic and polythene bags, sheeting materials and pots used by' various agricultural activities have negative environmental impacts on their environments,
since most of them are not bio-degradable. Current eflorts to minimize use of plastic and
polythene materials as well as control their wastes by NEMA and relevant lead agencies
should receive more vigorous support.

6. Chemicals such as fertilizer, pesticides and herbicides have potential to significantly afilect
environmental and human health and safety. There is urgent need to re-invigorate
awareness on proper management of all agro-chemicals to avoid loss of life and poisoning
ofthe environment.

-
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7. Pastoralism is widely practised in ASALs covering most of the northern and southern
rangelands. However, increasing sedentarization and insecurity has resulted in poor
management of the range resources, especially soils, vegetation and water. It is important to
improve security of pastoral communities including developing and supporting resource

use conflict resolution mechanisms. It is also necessary to support best practices in range

management in collaboration with local communities.

8. There is need to improve infrastructure for livestock movement, holding grounds and

marketing. It is also necessary to setup small abattoirs in strategic areas across the,ASALs to
minimize losses associated with long journeys to market such as deaths, loss of weight,
insecurity, cost of transportation and time.

9. The provision of extension and veterinary services should be strengthened, through the

collaborative arrangements involving the government, private sector and beneficiary
communities. Further. the identified Pastoral Thematic Groups should be supported in
accordance to the priorities specified by the Economic Recovery Strategy for Wealth and

Employment Creation (2003-2007) aimed at re-invigorating the sector.

10. The promotion of lbod security depends largely on partnerships between govemment, civil
society organizations and the private sector. The potential areas ofpartnership include crop
and livestock production. commodity marketing, water harvesting fbr agrictrltural and

livestock production, honey production and other business ventures of interest to local
communities.

I l. Credit, marketing facilities and structures should be strengthened and expanded through
appropriate institutional mechanisms to improve agricultural production and marketing and

thereby intensi$ agricultural production, increase income and enhance fbod security at all
levels.

12. There is need to encourage the application of research and early warning infbrmation
provided by research institutions and relevant government ministries and agencies such as

the Famine Early Warning System (FEWS) and the Drought Monitoring Centre in order to
enhance preparedness in managing the effects of drought.

13. Build capacity of tarmers through Farmer Field Schools programrnes courrtrywide to
enhance the farmers' ability in decision-making to assist in selecting enterprises that best
suit their optimal production potential.

a
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CHAPTER FOUR

LAND USE AND BIOLOGICAL DIVERSITY

4.I. INTI{ODUCTION

Kenya is endowed with a rich diversity of biological heritage, f<rund in terrestrial, aquatic and

below ground ecosystems. Over the past several decades, biodiversity has been under
increasing demands, some of them unsustainable. Since the Earth Summit in 1992,
ccrnservation of the environment including biodiversity has been prioritized upon the
realization that utilization ol' some of these resources is unsustainable, unless concerted
clforts arc taken, as a matterof urgcncy, to stop and even reverse the trends.

Dependencc on land and lancl-bascd resourccs by rna-iority of the country's population
rcnrains a rnajor challengc to sustainable utilization ancl conservzrtion o1-the coLlntry's wcalth
ol'biological divcrsity. There is neecl to cnforce existing legal instrurncnts 1br analyzing risks
and clealing with eraclication ancl control across zrll taxonotnic groups.

.1.2. I.'ORES'I' B IODIVIIRSI'I'Y

4.2.1. Status
Forests rank high among thc country's rnost irnportant rcsourccs. thor-rgh they only covcr
aborrt 1.7oh of total lancl arca. Most lbrests are lranagecl as rescrves by tlic Irorest Department
in accorclzrnce with thc lrorcst Act. 'fhe closed canopy fbrests in national parks and national
rescrvcs arc managcd by the Kerrya Wildlif-e Service (KWS) under tl-re Wildlif-e
(Clonscrvation and Managetncnt) Act of 1985.

l'herc are also certain lbrests of cultr.rral ancl biodiversity significance gazettcd as National
Monurnents uncler thc Anticy-ritics ancl Monurncnts Act. They arc managed by thc National
Museums of Kcnya (NMK). A sigrrilicant proportion of trust land (about 100.000ha) is

lbrcst-covered. rnanagecl hy 1hc respcctive local authorities. 'I'hcrc is also fbrcst unclcr private
ou'ncrship, cithcr as units hclcl inclividualll, (x as colnrrlunity lancl.

Irorests errc continuously irntrlacted orr by lancl use chauges. Dcrnand for land to expand

agriculturc and human scttlcmcnts arc thc urain clriving lilrccs behincl cleclining fbrest cover.
'I'l-rese have led to excision ol' fbrcsts. illcgal cultivation and hutnan scltlements in tbrest

areas. 'fhis problcnr has bccn expericnccd in r-uost firrests in thc country ranging fiorn the

largc lbrest blocks to vcry small and isolated hilltop lbrests.

Iiorests support livclihoocls thnrtrgh provisiot-rs ol'fbod, medicirTe. wood lbr corrstrttctiotr.

l'ucl-wood and services such as \\,atcr catchrnents. Despitc tlte ir iurportance . lorests crrntinue

to be decinratcd.

Among the ftve most important frrrests ecosystems refbn'ed to as "water [owcrs", Mau Iiorest

is the most advcrsely aflccted by illegal logging witli lbrest cover reduction of 7,084ha

betwecn 2000 and 2003. '['hc other rvater towers are Mt. Illgon, Mt. Kcnya. Aberdares and

Cherangani lbrests.'l'hc Iiorcst Ilill 2005. oncc ertactecl. should proviclc lbr propcr

lnanAgeulcut o1'laud in liagile u'atcr catchtlctrt lirrcst arcas.
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4.2.2. Forest Types
Kenya is endowed with a wide range of indigenous forests including montane forests (ip
central and westet'n highlands), rain fbrests in Kakarnega. lowlancl lorcsts apcl ,rzrrgrove
forests on the coast area. In the ASALs. woodlands ancl bush lands tha( do not tlt i,to thc
classical definition ol' fbrests forni important hahitats that provide goods a,d services
associated with forests. Communities in such areas would therefore normally ref-er t. such
habitats as forests. These forests are rich in biodiversity with some harbouring nign nurnbers
of endernic species.

'l'he country also has large blocks of plantation forests mostly found on gazetted government
land mainly in central and western highlands. l'he commonly plantecl tree species are
cypress, pines and eucalypts.

There is also growing adoptior-r of private fbrestry in many parts of the country. The Forest
Departlnent in conjunction with other stakeholders is promoting tree growing on private land
although the data on tree resources on farms is not available. Since the ban on timber
harvesting in government fbrcsts. clu farm forest trees have supplernelted t5e wood dernands
and will increasirtgly play a vital role in supplying wood tr> the tirnber inclustry. '['he only
large scale contmercially owne-d and managed plantation is by Kakuzi Conrpany, which ha.s
about 40,000 hectare,l' of eucalyptus and grevillea species. Table 4.1 shows area under
plantation lbrest by species in 2003, while table 4.2 shows estimated woody vegctation cover.

Table 4.1 and sizes ofvarious antations

Arca
39.6(r2 ha 48 1%

28.[J I41 ha (15 2%
(r.710 lra 8 2'\'n )

Othcrs

t

.C714 ha (8 2t\t)
Total

'I'able 4.2. Extent of wood v tion cover

Woodlancls. brrshlirncls and sottclccl

8 t.950 ha. (100%)

ol' 'l'otal l,antl A rea
2 t0
().20

257
36.000.000 6l 77

slands

Non-rr ooclctl area 19.440.000 J-t .1()

Forests'makc significant contribution to the ccollorxy and provicie ecokrgical sen,ices with
associated tangible benefits such as serving as water reservoirs, retaining air moisture,
regulating river flows and preventing flooding, facilitating grounci water recharge. reducing
sedimenl loads in river waters, regulating rainfall patterns, and acting as carbon sinks.

4.2.3. Forest Threats and Challenges
Excisions: [,oss of fbrestland in Kenya has occurred largely through cxcisions. Betu,cen
1932 and 2000. tltc coutrtry lost 223,80Oha thror-rgh excisions. Only a small portion of firrcst
has bcen added to thc forest estate especially since 1960s. A recent studl,on changes in fbrcst
covcr in Kcnya's flve "water towers" between 2000 and 2003 indicate that a total of'4.850ha
of indigenous forest were lost through excision in Mau lbrest alonc. Other losses are not
documented but tlicre arc efforts to sllrye)/ and document the extent of thc cxcisions.

-
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Specics _
C'1'press

I) r ncs

E,ucall pts

Areas in hectares
Irttlrgcnous Iblcsts
Vesetation Type

t.200.000
Inclustnal plantattons
'llcc ctrvcr ort lnrrnlancls

120.000
1.5()0.000
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Illegal Logging: Illegal logging of indigenous forests 1br poles, posts and tirnber has led to
serious fbrcst degradation in major water catchment areas that include the Aberdares,
Clterangani. Mt. Kenya. Mau arid Mt. Elgon firrests. (lurrently, there is a ban r.l'r timber
harvcsting fiom government lbrests. which has created a tirnbcr shortage that in turn has

contributcd to hcightenecl illegal logging. Due to inadecluatc capacity to patrol all flrrests, the

sovernrrent continues to lose revenue thror-rgh unlicensed logging o(' Itrrcst plantations.
Illcgal charcoal burning continues to takc place in gazettecl ancl non-gazcttcd forests.

Encroochntents und Illegol Cultivtttiott: Illcgal cultivation ivithin incligenoLrs firrests lias

recluced the lbrest covcr in the coturtry. especialll through thc ;ropLrlar .s'huntbu .t-t,.\tcm.

Altlrough the shumltu syslem has becn placticed itr Kenya lirr rlccaclcs its overall ell'ect is

reduced forest covcr, as new seedlings were not allowed to rnanif'cst into full tbrests.
Encntachmcnt in Chcrangani and Mau lbrests pose a grcat tltreat to tlrcse fbrests.

Encroachurents also occLlr in areas where the forest bounclaries are not wcll dcrnarcated. [n
February/March 2005, thc (ioverrulent started to evict pcoplc r,vho hacl illegally and

irregularly settlecl in Mau. Mau Narok ancl Mt. Kenya fbrcsts.

Liyestock Grozing; l,ivestock grazing has corttributecl lt.r lirrcst clegraclation through
trampling iind grazing ol- Ibrcst scedlings as well as tlte gcncral dcstructit'rn tlf vegctation and

consequcllt suppression of rcgeneratior-r. During thc 2002 acrial slu've) of'thc Aberdares. a

total of 18.497 livestock u'ere coutttecl in thc firrcst.

Landslides untl Quorries: N4ost lanclslidcs in fbrcsts arc causecl by the contbirtation ol'high
rainfall and stcep slopcs. Illegal hutnau activitics on stcep slopcs csltccialll logging and

charcoal burning contribute to most landslides as thc Ibrcst ability to retain wittcr is recluced

leading to flash lloods. Quarries also contributc to loss of incligcnous lbrest vegr:tation and

therefbrc undermining natural rcgenerertion of lbrest ccos)'stcnrs and currentll, a nutnber of
such quarries in forests have rcmained unrehabilitatcd for years. 'l'hc ongoing ellbrts by

NEMA to idcntily and document cxisting cluarries will gtride in the issuatrce ol- appropriate
restoration ordcrs.

-

Box 4.I. The five ttwater towers" of the country
Kenya's five largest blocks of forests comprise the water towers of the country forming the upper catchments
for all main rivers. These are Mt. Kenya, Aberdares Range, Mau complex, Cherangani hills and Mt. Elgon. The
Mt. Kenya forest forms the upper catchment of Tana River (Kenya's longest river) and the Ewaso Ngiro North
River. This forest alone is estimated to supply more than 40%o of the country's water needs. The Aberdares
range forests form the upper catchments of Tana, Athi, Ewaso Ngiro North and Malewa rivers. It is also the
main catchments for Sasumua and Ndakaini dams, which provide most of the water used in Nairobi City.

The Mau complex is the largest remaining forest block in East Africa. It forms the upper catchments of all but
one of the rivers that drain west of the Rift Valley, including the Nyando, Sondu and Mara that drain into Lake
Victoria. lt is also the main catchment of critical lakes and wetlands in the Rift Valley, including lakes Baringo,
Nakuru, Naivasha and Natron. The Mt. Elgon and Cherangani forests form the upper catchment area for two
major rivers namely Nzoia and Turkwel. The Cherangani forests also forms the upper catchment for Kerio
River, which feeds Lake Turkana.
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Forest Fires: An estimated 3,000ha of government forests are lost to fires annually, most of
which emanate from private and non-resident cultivator farms. In some cases, arsonists have

set forests on fire for various reasons including pasture improvement and fbr settlcrnent.

Honey harvesters also contribute to unintentional forest fires through their honey harvesting
activities.

Pests ond Diseoses: Pcsts and diseases are other causes of loss to forest plantations.

Currently, an exotic pest, identifled as the gall-forrning wasp. called blue gurn chalcid. is
threatening eucalyptus trees in western Kenya. This is an invasive pest native to Australia.

Forest Degradotion by Wildlife; Elephants have contributed to wide-scale destruction of
both forest plantations and indigenous forests. Forest destruction by elephants is evident in
Mwaluganje, Hombe, Gathiuru and Mucheene forests.

Sub-division of Trust Lsnd: I'he government policy to sub-divide trust land including
commr,rnity-owned ranches, is contributing to large-scale destruction of forests within these

areas. A case in point is the recent destruction of forests in Trans Mara District. Pressure is

localised on small units leading to degradation of the already fragile ecosystems.

Ownership Status; Lack of clarity on ownership status of some forests threatens their

sustainable management as in the case of Maragoli Hills. These hills have been encroached.

degraded and left bare oftrecs.

Bio-pirocy; Biopiracy is a major concern in many parts of the country. Valuable

biodiversity has been exploited and removed from the country illcgally often under cover of
research. In Bondo District for instance, bio-piracy on valuable indigenous species by people

posing as religious sects perforrning rites in Got Rarnogi Hills has been reported. This is a
great threat to some forests. Illegal exploitation of plant rnaterial such as Prunus ufricuno

bark and Aloe species is an issue of concern.

Politicot Interference. 'ilrere have been cascs of political intcrl-erence in the managentent ol'

some forests with some politicians occasionally inciting thcir constitttents to demand

forestland for either cultivation or settlement.

4.2,4. Consequences of Deforestation
Deforestation has adversely irnpactcd on social, economic zrtrd cnviroutrtctrtal aspccts. Among

the main impacts include great loss of fbrest cover. incrcased soil crosiotr. clrying of rivers.

silting of rivers and dams and increased costs of forest rclatecl prodttcts. maitlly tttnbcr.

Loss of Forest Cover: Deforestation has resultcd iu loss ol' li,rcstlalttl occttpicd by' both

plantations and indigenous tbrests. I{ecent surveys indicate that thc lbrest covcr irl the

country is about 1.7Yo of the total land area. which is vcry lorv as cotnpared to the

internationally recomntended level of l0% miuitnttnr for a cottntrl'. Thc current

reaforestation eflorts and reclarnation of lbrest land shoulcl inct'casc arca tttrelcr forest covcr.

Tree Species ond Forest Structurez I Ieavy exploitation of prcferrcd irrdigenous spccies fbr

timber has rcsulted in their deciine. 'flresc include Oleu spp. Prunus uf ictrrttr, Vitex kenien'sis

arrc| Junipct.Lts pt'occt'a. Deforestatiorr in East Mau Complex has resulted in wiclcsprcad

growth of Neuboutonia mucrocalyx and Mucurungu caperrsi.r, which are both colonizers.

makirrg somc'prcferred trces such as Oleu rarc in the fbrest'

a
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Soil Loss: Soil loss through erosion is a rnajor problem in many degraded fbrests resulting in

sedimentation of the water systems downstream. Mt. Kenya is an important source of rivers

that support seven hydropower stations. Soil erosion upstream has led to siltation of the

hydro-electricity reservoirs thus reducing their capacity to generate electricity. l'his has

necessitated additional expenditure in f-rnancing alternative power gcueratiort ttl sttpplement

the national grid. The situation has been compor"rnded by prolonged periodic drotrgltts which

have further reduced the volume of water in hydro-electric reservoirs.

Degrarlation of Water Catchment Areas and Flooding: Massive run off fiom the Mau

fbrests during rainy seasons is associated with flooding in the Nyando River basin. 'fhis has

been aggravated by the degradation of forest cover through illegal logging, which has

reduced its u,ater retention capacity resulting in f'lash l'loods. 'fliis has causecl loss o1'httman

life, damaged property. increased cases of water borne diseascs and increased poverty in the

region.

Shortoge of Forest-Relsted Products: Deforestation has resulted in insufficicr-rt timber and

other forest-related products. This is especially so with indigenous hard woods which are now

imported liom East and Central Afiica. Other impacts include closure of many srnall-scale

sawmills and related cottage industries restrlting in loss of employn'rent opportr,urities and

aesthctic values of forests.

4.2.5. Responses
The response to the above challenges is the developmeut of the Irorestry Master Plan (1994)

in1994,and the subsequent revision of the Forest Policy and legislation. 'l'he main indicators

of the efforts towards sustainable management of forests are in the provisions of the Forest

Bill 2005. The Bill is guided by the principles of sustainable development including public

participatiou in resottrce tnauagement.

Ex-situ Conservation: Many botanical gardens have been established as a ftrrtn ol' ax-siltt

conservation, including Isukha Ileritage (a comtnutrity initiativc in Kakarnega) and botalrical

gardens established by Maseno IJniversity. Egerton University. Jomt> Kenyatta lJnivcrsity of
Agricultr.rre and Technology, Kenya Forestry Research lnstitr:te ancl Natiorlal Musettms of
Kenya.

In-situ Conservation: The government has gazetted sections <tl'fbrests tls Itature reserves lor

pLrrposes of in-silu conscrvation. These include Bttyangu. Yala. Iscchelto and Kiserc llatLlre

reserves of Kakamega Forest and Gatare Nature Reserve ir-r Maragtta District.

Complaints: T-he Public Con-rplaints Cornrnittee (PCC) has receivecl ancl investigatecl public

.orrpluintr on fbrest destruction fiom varioLls parts of the collntry. 'fhis inclicated that

various forests in the country have been destroyed leading to redttced forest co\'.er (Box 4.2).

,
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Box 4.2. Cases relating to forest destruction reported to PCC

Cases relating to forest destructron cornprised some l2%o of all complaints received. Many of these complaints
affect Kakamega Forest, Kaptagat Forest, Aberdares Forest, Ngong Forest, Chyulu Hills Forest, Mau Forest,
Arabuko Sokoke Forest and Mt. Kenya Forest. All the above forests are threatened by a number of factors,
including:
a) Increased illegal logging both for commercial and domestic purposes;
b) Encroachment for agricultural purposes;
c) Politically motivated fbrest excisions without any ecological basis;
d) .Over harvesting of wood products e.g. debarking; and
e) Deforestation for human settlement.

'[he cornrnittee nrade the following findings:
i) Forest protection has been largely ad hoc from a policy and implementation point of view;
ii) Deforested areas are changing into agricultural land, e.g., in Mau forest;
iii) Conflicting interests in management of forest resources has aggravated forest destruction; and
iv) Both the Kenyan forestry policy and legislation are outdated and fail to address the current challenges.

ln view of the foregoing, the PCC recommends fornrulation of a sound and comprehensive forest policy and the
speedy enactment of the Forest Bill. Additionally, NEMA in consultation with the relevant institutions involved
in forest management should enhance awareness and public participation campaigns. The Committee calls for
continuous monitori and introduction of forest lann

State of Environmenl Report 2001, Kenya

4.3. WILDLIFE BIODIVERSITY

The decline in major wildlife species in the country has reached alarming levels due to
increasing human-wildlife conflicts, despite the protection status that most wildlife species
are accorded (Table 4.3). Poaching and trade in bush-meat continue to pose a major
challenge to management. while corridors for animal migration are increasingly being
converted to other Lrses including human settlements. A framework for management of
transboundary wildlife resources for areas such as the Masai Mara National Reserve is
required in order to create synergy and ensure sustainable utilization in a holistic manner.

About 35,000 species of plants, animals and microorganisms have been documented in
Kenya. This shows that the country has one of the highest gene pools with some species
being endemic, rare, threatened or vulnerable. To conserve the biodiversity, the government
established national parks, uational reserves and forests as protected areas. National parks,
national reserves and sanctuaries occupy over 8Yo of Kenya's land area (Table 4.4 and Figure
4.1). This is an indication that conservation is a priority issue in the country.

4.3.1. Population Distribution and Trends
In Africa, Kenya ranks third in richness of mammal species. Out of the 334 mammal species
known to exist in Kenya, l0 of them are endemic. The animal numbers in the country have
declined over the years as shown in the census data from selected areas. In Machakos
District, the population of Thompson and grant gazelles, kongoni, wildebeest and impalas
decreased between 1991 and 2002 as a result of poaching and encroachment of wildlife
habitats (Figure 4.2).
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l'ablc 4.J. Changes in wildlil'c ancl livestock populations, 1970s-1990s
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'l'hc conscrvation of thc clcphant has been critical in this colurtr)/ trearing irt Inind that tliis is
one ol the animals that has heen poachecl lbr its highly valuccl ivor\,. I)1' Ic)llc). thcrc werc
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l}rdangcrcd Species (CI'|ES). I]y 1996, Kcnya hacl a population ot'26.000 clcphatrts but thc

clown listing of the elephant to Appendix II has resultecl in a rise in poaching.

'l-hc black rhino population dropped li'om arr estirlatcd 20.000 in 1970 to lcss than -500 rhirttts

in tl'rc carly 1980s due to poaching. 'l'o sttpport thc conservatiou cflorts of rhinos. rhino
sanctuaries were cstablished ir-r thc early 1980s. 'lhc siurclt-taries etrc in dill'erent parks,

narrcly Lake Nakurll rl"lino sancllrary, Nairobi rhirro sanctuary, 'l'savo West (Ngulia rhino
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to clcvclop ancl conscrvc lbr thc long tenn. a genetically viablc populati()n ol'2.000 blacl<
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and breeding of southern white rhinos on private lands and enclosed national parks. The

short-term goal of the prograrnme (2001-2005) is to maintain an overall population growth
rate of at least 5oh per annum with a total population of 500 in 2005 in the full range of
habitats.

4.3.2. Challenges and'fhreats

Lond (/se Change.' Changing land tenure system, subdivision of group ranches and lack o1'a

comprehensive land usc policy arc major challenges to biodiversity conservation. Convcrsion

of pastoral lar-rds to cultivatcd land and subsequent subdivision of land is occurring at a very

high rate. In settled areas. fences are erected, which stop animal movemeuts and increase

their vr-rlnerability. For example, Kitengela area, which borders the Nairobi National Park. is

tast being sub-divided fbr hr-unan settlernent thereby changing land use resulting in loss of
seasonal wildlife migratory corridor and dispersal areas.

Degrodation oJ'the Htbitat: Encroachmcnt by livestock into Anrboseli National Park and

Masai Mara Natural Reserve conservation areas has also increascd habitat degradation

tl-rrough loss of tree cover and increased soil erosion.

Pooching oncl Humon/Wildlde ConJlicts: Poaching of animals such as rhinos and elephants

for their tusks is a threat to conservation. In additiorr, illegal harvesting of bush meat is a

major growing threat to wildlil'e conservation. This has bcen cxacerbated by changing land

Llse przrcticcs from pastoralism to scdcntary fhmrir-rg and incrcasing ntigration of farming
communities to wildlif'c dispersal areas.

Human encroachment into wildlif'e corridors and dispersal areas has led to increased

conflicts. Table 4.5 presents cases of hunran/wildlife conflicts in selected districts. For

cxample, hurnan/wildlife conflict is prevalent in Laikipia District due to the influx o1'

livestock in to wildlife arcas. The scarch flor grazing pastures has led pastoralists to encroaclt

into protected areas, thus heighterTing such conflicts as is the case irr Antboseli National I'ark

and Masai Mara National Reserve.

Tronsmission of Wildlde Diseasesz Some diseases are common to both livestock and

wildlife, including rinderpest and foot and mouth diseases, which can be trausrnilted to or by

wildlife.
a
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Figure 4.1. National Parks and Reserves in Kenya

Source: D.RSR^S records

State ofEnvironment Report 2004. Kenya
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Figure 4.2 Trend of five animal species in Machakos District tor 199i - 2002
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Table 4.5. Cases of human/wildlife conflicts in selected districts a

I

6

I

District Forests/Wildlife
Sanctuary

Type of Conflict Responses

L Vihiga Kibiri forest
Kaimosi forest

t Invasion of farms by
animals
Destruction ofcrops by
wildlife
Damage to forest plantation
by locals

Kibiri Forest has been zoned by Forest
Department to stem human-wildlife
conflict

2. Kakamega r Kakamega forest

' Malava forest
. Kisere forest
. Bunyala forest

. Illegal extraction offorest
products

. Game poaching

Clearance of forest for tea zones to
create buffer zone
Gazetted as Kakamega Forest Natural
Rgserve and Kisere
MoU between Forest Department and
KWS

I

3. West Pokot Nasolot National
Reserve

. Hunting wildlife

. Grazing livestock in the
reserve during dry seasons

. Establishment of KWS camp

. Community capacity building on dangers
of poaching wildlife and benefits of
wildlife conservation

92
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4. ljara Boni National
Reserve

a Banditry poaching
Commercial/subsistence
poaching
Encroachment into wi ldtit'e
preferred areas

. Translocation of endangered Hirola to
Tsavo East National Park

. Community involvement in management

of natural resources
. Community scouting lbr wildlil'e security
. Fencing of livestock watering points and

agricultural fhrms

5. Tana River Kipiri Forest Human activities/domestic
needs

Roaming wildlife and

livestock

Increase in fbrest cover.
Community sensitization on sustainable

forest management
Enlorcement of laws and policies e.g.

Forest Act

6. Mt. Elgon Mt. Elgon Foresta Poaching olwildlife
Human encroachment and

excisions

Surveillance by forest guards

Community and NGO initiatives to

conserve the tbrest

7. Nyeri Forest
establishment in
l2 blocks within
Mt. Kenya
Aberdares forest
ecosystems

Roaming of wildlit'e to
human settlements
Overgrazing by
communities
People entering fenced

lorests
Closing up wildlife
migratory corridors

I

I

. KWS management/control of conflicts in
f'arms and forest plantations

. Ban on logging

. Water catchments preservation

. Electric f'encing olAberdares

8. Trans Nzoia a Mt. Elgon
National Park

Saboti Forest
Reserve
Kapolet Forest
Reserve

Lack ofbarrier to prevent

human invasion to wildlife
areas and vice versa

Crop damage, livestock
attacki harln to PeoPle and

I ivestock
Illegal extraction of tbrest
products

' KWS programme to prevent destruction
of property by wildlit'e

. Construction ol wildlife preventive
barriers at national park e.g. lif'e t'ence.

nroats and electric t'ence

9. Laikipia Ngare Ndare
Forest
Mukogodo Forest
Rumuruti Forest

Laikipia Reserve

I

a

Proximity human settlement

to wildlife areas, thus

laiding olcrops by

elephants

. KWS and MRC 8-part strategy to
al leviate human-wildlit'e confl icts

. Fencing olwildlif'e sanctuaries

. Community education on incident
reporting. raPid resPonse

. Stakeholders workshops to address

conllict and tbrivard

10. Garissa Ranole National
Reserve
Arwale National
Reserve
Garrisa Giraffe
Sanctuary

HLrmau encroachntent into
wildlit'e corridors
Farming along rivers that

block animals access to

water hence destruction of
crops by wildlife
Prolonged drought facing
wildlif'e to gather around

boreholes - attacks on

I ivestock

I

I

. Allocation ttf rvater trotrghs fbr warthogs

to stop threats to livestock and httman

lif'e

I l. Nyandarua Aberdares
National Park
Aberdares Forest

Menace to farnrs bY hiPPos

and elephants (raid on

farmlands).
People killed and iniured bY

wildlife.
Human encroachment into
park destabi lizing wildl if'e

mlgratory corridors

. F-encing pro.ject in

confl icts.
. Community participation in managetnent

programmes ol wildlifc resources

ares to control

I
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12. Taita Taveta Tsavo East and
West National
Parks

Proximity of human
settlement to park resultrng
in conflicts.
Grazing lrvestock within
park
Crop damage. loss of'lrves.
loss of livcstock and human
inlury
Migration of wildhle during
droirghts in search olwater
and pasture

a

Aninral control live-wire fbncing and
patrol by armed personnel
Irrprovrng watcr availabilrtl, rn parks
Initration of comrnunity pro.jects by KWS
Support of cornntunity owned wrldlif'e
sanctuaries and lodges

Narok Transmara Forest
Olpusimoru
Foresl
South Mau Forest
Masai Mau Forest
I-oita Forest
Enoosupukia
Forest
Privsate/Group
Ranch Forest

Competition over land use;
leading to loss of
biodiversity and wildli fe

Crop damage by rvildlif'e
Hurnan rniuries and death as

a result ofattack by anrntals

. KWS Participatory Wildlile Management

. Equitable wildlife utilization and benefit
sharing

. Awareness crention on co-existence and
\\'lse management ol wildlifb resources

Snte of Cnvironmen

Source: Districl SoE Reports 2001

Complaints.' The Public complaints Committee (PCC) received numerous cases from the
public relating to human/wildlife conflicts as indicated in box 4.3. and plate 4.1. Farmers
living adjacent to conservation areas have experienced varying degree of adverse effects
arising from co-existence with wildlife, including loss of human life, damage to crops and
property and predation on livestock by lions, cheetah and hyaenas. This has cost a lot of
suffering and loss of economic income to affected families.

a

a

a

D

I

Box 4.3. Cases of human/wildlife conflicts reported to the Public Complaints Committee (PCC)

The Committee received a considerable number of complaints directly and indirectly relating to wildlife. The
major complaints relate to:
a) Construction of luxury camps and tourist facilities in game reserves, e.g., in the Masai Mara National

Reserve;
b) Physical developments along wildlife migration corridors and breeding sites, e.g., in Kitengela, Athi River

and Tsavo;
c) Uncontrolled and uncoordinated wildlife cropping activities; and
d) Human encroachment.

The investigations established that:
i) Tourism contributed to increased number of tourist facilities within wildlife habitats putting pressure on

wild animals; and
ii) Wildlife habitats are being converted to small-scale farms and group ranches leading to displacement of

animals resulting in human-wildlife conflict.
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Plate 4.1. Lion at the Masai Mara National Reserve which has occasionally killed livestock

4.3.3.Responses to Challenges and Threats 
"In order to mitigate against the threats and challenges facing wildlife management in the

country, several measures and initiatives have been put in place. In areas where wildlife
numbers have exceeded the carrying capacity, measures have been taken to translocate some

of the animals to areas where there is less pressure.

The government through the KWS has strengthened research and monitoring of protected

areas to ensure availability of adequate and up to-date data and information. This enables the

management to take quick and informed decisions on emerging issues. Security has been

intensified in all protected areas to minimize poaching. This includes recruitment, training

and equipping of KWS security personnel.

In areas where resource conflicts have or are likely to occur, conflict resolution mechanisms

have been established, including promotion of wildlife related community income generating

activities such as eco-tourism and tour guiding. The government is also considering

amendments to the Wildlife Act to respond to the emerging challenges in wildlife
management in the country.

Negative attitude by communities towards conservation is a big challenge facing all

conservationists hence the need to create awareness on conservation and sustainable

utilization of resources among the communities and other stakeholders.

4.4. AGRICULTURAL BIODIVERSITY

Agricultural biodiversity is a term that encompasses all components of biological diversity of
,.ierunce to food and agriculture, including plant, animal as well as microbial and fungal

species thatare an integral part of farming systems (FAO, 1998). Additionally, components

a

I

a

t

-

Biological Diversity 95



State of Environnenl Report 2001, Kcrya

of agricultural biodiversity also provide ecological services such as nutrient cycling.
decomposition of organic tnatter, maintenance of soil f'ertility, pollination, pest and disease
regulation.

Kenya has a wide range of plant, anin-ral, microbial and fungal resources that are important tbr
agricultural production, including indigenous and exotic species that are fbund in difl-erent
agricultural landscapes. The importance of diversity within and between species cannot be
overemphasized. Diversity within a species results in different varieties of the same species,
which in turn enhances the possibility of the same species of crop or animal to be grown or reared
in difl'erent agro-ecological and climatic zones. For example, the reason wl-ry maize is grown
widely in the country is because of the availability of different varieties, which perlorm well in
dift-erent soil and clirnatic conditions.

Trends indicate genetic diversity within and between species cornprising agricultural
biodiversity in thc country is being reduced by efforts to improve productivity through cross
breeding and general preference lbr exotic varieties of both crops and animals. Agricultural
biodiversity also suflbrs fiom neglect and over utilization by a wide segment of the society.
tiagmentation of agricultural lands and poor land-usc praclices which have rcduced overall
agricultural productivity and contributed to erosion ofproductive capacity ofagricultural lands.

4.4.1. Crop Genetic Resources
There is a wide variety of indigenous crop species in the country that provide basic livelihood.
Exotic crops have also been introduccd and steadily assumed dominance in crop production.
Some of the colnlnon food crops grown are maize, wheat, ricc. beans, sorghurn, millet. Irish
potatoes, sweet potatoes, cassava. arrow roots. peas, grams and yarns. Cash crops include tea,
cofl'ee, sugar cane, pyrethrum, sisal, tobacco, rape seed, sunl)ower, macadarnii nuts, cashcw
nuts. simsim. bixa. castor. soya beans ar-rd horticultural crops.

Pollinotors.' Agricultural biodiversity has been adversely afl'ected by cleclinc in thc nurnber and
type of pollinators resulting in decreased agricultural production lbr pollination-{ependent
crops sttch as watermelon and passion liuit. The major callses of pollinator decline are
destruction of natural ecosystems and indiscrirninate use of agrochemicals and other pesticides
that kill non-target insects that are potential pollinators. Pollination issues u.. .,-,r..ntly being
addressed by the Kenya Pollinators Initiative, a GEF project on conservation ofpollinatois usi,[
an ecosystem approach that is cr,trrently being implemented by NMK in collaboration with
stakeholders.

I

3

,

I

Grains: Millets wcre the traditional cereal crops in East Afiica, espccially sorghum, finger
millet and several varieties of br-rlrush millet. Millets have been largelyreplu.!a Uy.oize as thc
leading staple fbod. which is produced in all the arable parts of the *rnt.y. Maizeas a crop is not
indigenous to Kenya, but was introduced by Portuguese explor.r.. It has a remarkable
physiologicaladaptability and is cultivated ir-r a range oi'or"u, fiom thc hot coastal lowlands to
the wet and cool highlands west and east of the Rift Villey.

Pulses: Pulses include se veral varieties o1'beans and peas and their wilcl rclatives. Bcan varietics
have been increased through breeding by local reseaich institutions lbr various agro-ecological
zones and for length of rraturity. There are also farmers'varieties among beans, *-ni.n they f,ave
developed through selection for desirable qualities. Several varieties Jipigeon peas. cowpeas,green and black grams are also widely cultivatecl'i"n the country.

-
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Nuts: Groundnuts are mainly grown in western Kenya (Nyanza and Western provinces),

while bambara nuts are mainly grown in the coastal region. Several varieties of groundnuts

occur. Choice of grown varieties among farmers depends on taste, appearance and rate of
maturity, resistance to pests and diseases and market preference. Genetic diversity in these

nuts has not been as interfered with as with the mainstream crops. Nevertheless, intra-species

diversity does occur as individual farmers normally do their own selections for successive

cropping every season.

Colfee: Coffee has its origins in the Ethiopian highlands and was brought into the country

more than a century ago. It has been domesticated and is now a major commercial/export

crop. Through natural selection and breeding, several varieties have been developed by the

Coffee Research Foundation, such as Ruiru I L

Tea: Tea is mainly grown in the highlands east and west of the Rift Valley. Kericho area,

Nandi Hills and Limuru areas have been associated with tea production for close to a century.

llheat: Wheat is grown predominantly in the Rift Valley region of Kenya especially Uasin

Gishu, Narok, Nakuru, Samburu and Laikipia districts. Diversity of wheat arises mainly from

concerted breeding programme by the Kenya Agricultural Research Institute (KARI) and

Egerton University at Njoro. Several varieties have been bred for different agro-ecological

and market reasons.

Borley: Barley, like wheat is grown in the same regions rnainly for the purpose of brewing

beer. A breeding programme has resulted in different varieties of barley.

Vegetables.. Several vegetable varieties are grown in the country, notably the brassicae

family, which are exotic including kales, cabbages, lettuce and broccoli. A number of
indigenous vegetable varieties such as the black nightshade, crotalaria and amaranthus are

grown in small quantities.

Cut flowers.. Almost all cut flower varieties grown in the country are exotic with roses and

carnations being the leading species. Considerable diversity within and between species

occLlrs.

4.4.2. Animal Genetic Resources

Seclor Contribution: l.ivestock sector contributes about 40oh of the agricultural GDP and

about l0% of the country's total GDP. The dairy industry is well developed with an annual

production 01'over two billion litres of rnilk. Small-scale holders account for 80% of the total

milk producecl in Kenya. Dairy production is a key source of income to over 60,000

houseirolds i1 the high potential areas. Sale of milk, small stook (sheep, goats, chicken) and

eggs contribute significantly to incomes of rural households. Improving the productivity of
all-the livestock systems would significantly contribute to poverty reduction in the rural areas.

Factors that limit milk production include poor genetic potential of most of the existing herd,

inadequate extension services. limited Llse of modern technologies and inadequate

instituiional frameworks. For exarnple. liberalizatior-r of rnilk processing and marketing has

led to the establishment of a f-ew private processors who are unable to cope w'ith the total

amount of milk produced by farmers.
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Camel population is not well established. Pastoralism is the main livelihood in the country's
ASALs.

Goat: It is estimated that the goat population is 7.7 million. most of which are found in
pastoral areas. The East African Goat is indigenous to East Africa and is mainly found in the
semi-arid areas of the country. They are quite resilient and survive in very harsh
environments. The Galla Goat, which is indigenous to northern Kenya has distinct intra-
species diversity. There are two sub-types, a short-eared medium sized goat, locally known as
'DigStir' and a larger pure white called 'Degeun'. The galla goats are hardy animals and
thrive well in the dry, low altitude bush country of northern Kenya.

Sheep: The sheep population stands at about 5.9 million, most of which are indigenous
breeds found mainly in the drier areas and hybrids which do well in the highlands. The Red
Maasai Sheep is reddish-brown in colour and is predominantly reared by the Maasai people
of Kenya and Tanzania. It is probably the best-established fat-tailed sheep in Kenya and the
most numerous. It is now known globally for its genetic trait of resistance to the flat worms,
which affect the quality of wool in sheep.

'fhe exotic sheep breeds in Kenya include the white Merino and the Coniedale. The
population of these exotic breeds has declined considerably in the country as a result of the
collapse of the major wool mills.

Cattle: The East African Shorthorn Zebt cattle breed fbrms more than 90% of the current
cattle population in Kenya and East Africa. Its ability to adapt to varying ecological
conditions and survive disease epidemics enables the breed to thrive in the arid and humid
areas. This makes it the preferred choice of many communities. Intra-species diversity occurs
within this breed. Two main types have been developed through natural and local selection.
The large East African Shorthorn Zebu, found mainly in the drier areas of northern Kenya
and the Small East African Shorthorn Zebu, in the wetter areas of Kenya (Nyanza, Eastern,
Rift Valley and Western Provinces) are valued for their resilience, which enables them to
survive harsh environments.

Exotic breeds of cattle found in the country are mainly kept for milk production. The breeds
include the Friesian, Guemsey, Ayshier and Jersey. There are also crossbreeds between these
breeds found mainly with small-scale dairy farmers. Dual purpose and beef breeds are also
kept, including the Black Swiss, Hereford and Charolais. About 90Yo of beef cattle are in the
hands of subsistence farmers and pastoralists.

Other Livestock Species: Emerging livestock comprising of ostrich, guinea fowls, snakes
(for venom and skin production) and the crocodiles (for skin and meat) are also gaining
importance in consumption. The ostrich population under domestication is approximately
10,000 and production is concentrated in the ASALs in Rift Valley, Eastem and Coast
provinces. Guinea fowls and quails are mainly domesticated in western Kenya where they are
considered a delicacy.

4.4.3. Threats and Challenges
Pests and diseases: Pests and diseases are common all year round but their threshold to cause

economic loss in production occurs seasonally, depending on the weather. The prevalence of
pests and diseases depends on crop type and enterprise mix at fann or agro-ecosystem levels.

I
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Livestock production fhces a nllmber of pressures/challenges such as drought, poor
infiastrttctttrc and n-rarkcting systcms. Pcsts and discasc prevalencc, rcsourcc use conflir;ts and
inadequate institutional/policy fi'amcworks lirrther constraints the sector's development.

Technologies.' Low rate s of adoption ol'ncw agricultural tcchnologics rninimizc thc contribution
of tccl-rnology to sustainable agricr.rlture and rural development. Thc situation is further
compounded by low ratcs o1'tcchnological transfer and inadequate capacities locally.

Pricing: Comrnodity price fluctuation e ithcr disconrages larmcrs lionr producing if prices are
low or e ncoLlragcs thcn-r to cxpand production i1'priccs are goocl. I1'cxpansiou occurs, pressure is
excrted on agriculturc to meet thc rising demand with associated consequences.

4.4.4. Responses
1b support tlie development ofthe livcstock sector, priority should be given to:
a) Provision of cxtcnsion and veterinary services by the government in collaboration with the

civil socicty orgzrnizations. private scctor and bencllciary cornnrunitics;
b) Forurulation o1'dairy and becl'der,'clopnrent policies to further improve the sector. through

partnerships with civil socicty organizatior.rs involvcd in crop and livcstock production,
comrnodity rnarkcting, watcr harvesting tbr agricultural and livestock production. honey
production and othcr business investments.

c) National Agricultr"rre llxtension Policy ancl the Agriculture and Livcstock Extension
Programmc (NALEP) are some of thc policy responses. which thc government is
irtrplcmcnting to improve agricultural. ernd livestock production in all areas in an eflbrt to
ensurc lbod security at cornrnunity and houschold lcvels.

d) Pronrotion ol'ioint research initiativcs bctween tlie governmcnt, research institutions,
dcvclopn-rent partncrs and local communities towards improving gcnetic characteristics
and diversity.

c) Strengthening of crcdit and rnarketing institutions such as the Agricultural Finance
Corporation and thc National Ccreals and Produce Board to irnprove agricultural
production and marketing and thcreby enhance lbod security at all levels.

D Strengthening linkages and crcating awareness on information provided by the Regional
Iramine Ilarly Warning Sysl.cm (FEWS) and the Drought Monitoring Centre to enhance
status ol prcparcclncss in casc of irnnrinent lbocl shortages. -l'his will cnable relevant
agcncics ancl all'cctcd comnrunitics to dcvelop appropriate rcsponse mechanisms lbr
cmer-qency rcspollsc.

4.5. DITYLAND BIODIVERSII'Y

Abotrt 8870 ot'Kcnya's land surlacc is ASALs, characterized by sevcrc climatic conditions such
as soils pronc to scvcrc crosion and inadcquate conservation tccl-uriqucs. In much of north and
north-castcrn Kcnya, insecurity has disrupted the livcs o1'pastoralists and their cconomies. In
solrc cascs, they have becn unable to return to their areas even whcre pasture and water are
availablc lbr ltar o1'cattlc rustlcrs. In some areas, this has resulted in prolonged overu:;e of land,
whilc in others therc etre signs of r-rnder use of land abandoned lor long periods, hence reducing
al'ai I ab i I ity o I'pasture ancl othcr rcsollrccs.

t
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Deforestation.' Increased pressure on arable lands is reflected by increased encroachment of
cultivation on forests and rangelands, deforestation and increased soil erosion. As a result of
these factors, vast tracts of land are being transformed into "dust bowls" losing their
productivity and biodiversity as well as impoverishing their inhabitants. Deforestation is a

major factor in the continued loss of dryland biodiversity and is closely linked to overgrazing
and over-cultivation (Plate 4.2). The presence of invasive alien species has further resulted to
loss of biodiversity (Box 4.4).

Plate 4,2. Loss of biodiversity through deforestation

Photo by Frank MsaJiri DRSRS, 2004
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Box 4.4. Prosopis Tree Species in ASALs

Introduction
Prosopis juliflora is native to arid and semi-arid zones of the northem countries of South and CentralArnerica. It is
also for.rnd in southern parts of USA as well as the dry regions ofrnostAfrican and Asian countries. Several Prosopis
species have been widely introduced throughout the world over the last 200 years. The first records of Prosopis
introduction to Africa date back to 1820 and 1900 whcn they were introduced to Senegal and South Africa
respectively. The plarrt has also been introduced to nrany other countries includirrg Australia, New Mexico,
Ethiopia, Pakistan and Egypt. In Haiti, Revu and lndia Prosopis juli/lora provides their nrost of the wood energy
requ i re nr ents.

The tree is last growing, drought tolerant arrd hence able to survive under harsh conditions. As such the weed
reduces aridity through its ability to grcen extrenrely low rainfall areas. Sonre known benefits of this species
include rnitigating wind erosion, providing charcoal, woodfuel, wood carving, furniture including flooring
material, fbdder fbr aninrals arrd nredicinal potential. The plant is also an inrportant agrofbrestry species being an
efficient nitrogen fixing plant.

Despite these apparent benefits, Prosopis juli/lorahas becorne a highly invasive species colonising large areas of
land and currently spread in more than ten ASALS districts in Kenya. The fast spread of this tree is partly
contributed by its thorny and hardness characteristic, making it r.rnattractive to potential r.rsers. The sharp thorns
cause bodily harm to both hurrrans and livestock often resulting to death of Iivestock. The plant tends to deter
potential users, leading to its prolil'eration arrd rapid. The rapid spread of this species is causing concern and fbrnrs
an irrrportant national topic of debate and discussion anrong re levant stakeholders and policy makers.

The introduction of Prosolti.t ir.rto Kenya is unknown, but its propagation was in 1980s nrairrly throug,h ASAL
progranrnres inrplenrented by the govcrnnlent. Large Prosopr.s bionrass can now be found in Baringo. Garissa,
Mandera, Tana River,'laita'laveta and Turkana districts. Prosopis has invaded agricultural and paslure land,
watercourses, road sides and wasteland fbrnring dense thorny irnperretrable thickets. Its slrccess as an invader is
largely attributed to its large nunrber of seeds and their etflcient dispersal by livestock who f'ced orr the pods.

Control of the Species
Prosopis is dilttcult to control and its eradicatiorr prograr)u1res using rnanual, nreclranical and chernical methods
have had linrited success. Sonrc ofthese nrethods are effective for a short tinre, but Prosopis gerrerally returns. This
is largely because it re-grows fi'onr stLrrnps and frour nrassive nunrbers of seeds stored on the ground. Seeds usually
lie dornrant in the soil tbr many years and gernrination is stirnulated by soil disturbance. There is therefbre need to
develop an appropriate prosopis utilization strategy that carefirlly balances the adversc ef}'ects against the benetlts.
This will provide a long-term nlanagenrent of'the species.

Adclitional invcstigation by the Public Complaints Cornmittce (PCC) contlrnrcd thc conccrns
ovcr alicn invasivc specics by local conlnur-ritics who havc incnrrcd losscs on thcir livcstock
tlrrough l'ecding on invasivc spccics such asTrro.so1tis'as indicated in box 4.5. and plate 4.3.

Ilox 4.5. Investigationson prosopis species bv the Public Conrplaints Conrnrittee (PCC)

Prosopis spccics (Prosopi.t.luli/loru) is onc of'thc invasive specics investigatcd by thc Contnrittcc. l'hc main
conccrns rclating to this spccics includc its ability to invadc and out conlllctc rrativc spccics thLrs qLrickly colonising
thctrewcnvirclntttcnt. Il.iscleartlratitposcsasignificantthreattoothcrbiodiversityrcsourccsarrcl soci<t-ccononric
n,cll-bcingoflocal conrnrunities. l-hcclevastatinginrpactcauscdbythcinvasionol'prosolti.sinllaring,o,Mwingi,
Marsabit arrcl Bura is already posing a scrious thrcat to local conrnrunitics. It is rcconrnrcncled that NEMA in
cottsrtltatiou with relevatrt lcad agcncics. as a nratterof Lrrgcncy, lbrrrrulate gLridelines to regulate thc irrtroduction,
cotitrol ancl eraclication of alien spccies. Pro;lcr stLrdics should be carricd out prior to introduction <tf any alien
spec ies.

)
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Plate. 4.3. A goatfeeding on Prosopis species in Baringo district

4.6. AQUATTC BIODMRSITY

4.6.1. Wetlands

Wetlands can be categorized into two broad types, namely marine and inland ecosystems
(Figure 4.3). Inland water ecosystems are more varied and include lakes, rivers, ponds,
streams, seasonal streams, cave waters, cow troughs, aquaculfure ponds and water in tree
holes. Table 4.6 presents the number of known wetlands in selected districts.

Table 4.6. Wetlands in selected districts

Source: SoE district reports 2004

a

t

District Number of Known Wetlands
Kakamega 4
Samburu J
Marsabit 1

Laikipia 2

Butere/Jvlumias 6
Thika 2

Meru North 4
Teso 5

Nyeri 2
Tana River I

I
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Figure 4.3. Major wetlands in Kenya

Source: Ministry of llater and Irrigation

State ofEnvironment Report 2004, Kenva
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The 1982 United Nations Law of the Sea (UNCLOS) divided the ocean regime into Exclusive
Economic Zone (EEZ) conferred as territorial property rights to coastal states. while high seas
are categorized as global commons. TheEEZ is divided into l2 nautical rniles of internal waters
and 188 nautical rniles that together make 200 nautical rniles. There are a total of 461 lakes and
wetlands estimated to cover I ,460,3 00 ha or 2.5Yo of total land area (NBU, 1992). This includes
l8 large and many small natural lakes, six artificial lakes, in addition to marshes. swamps and the
banks of five main watershed river systems.

There are five major drainage basins in Kenya namely Lake Victoria. Rift Valley, Athi-Galana-
Sabaki River. Tana River and Northern Ewaso Ngiro (Hughes and Hughe s 1992).

Over 10 species of fish have been introduced into Kenyan fishery waters (Table 4.7). The
primary aim of introduction is enhancement of fishery production in natural ecosystems for
farming or recreational purposes.
Apart fiom flsheries, aquatic ecosystems and wetlands are important sources of recreation,
tourism and mining. Lake Magadi is commercially exploited fbr soda rnining, while lakes
Nakuru and Naivasha have a well-developed tourism industry based on thc ornithological
importance. Lake Victoria and Turkana have a lot of potential as tourism sites although not well
developed. Water sports are well developed at the Kenya coast as wcll as beach tourism,
recreational fishing fbr which Kenya currently holds theAll-Afiica record fbr n-rarine lishes.

Table 4.7. Species introduced into water bodies

Other uses include domestic water supply, water fbr irrigation, damming fbr hydropowcr
generation on the Tana,Turkwell and nroie recently Sondu Miriu rivers. Darnming tbi provision
of domestic water supply is on the increase with the latest as Ndakaini dam, which provides
water fbr the ever-rising urban population in Nairobi. Wetlands products such as papyrus arr:
used to make mats, chairs and thatching houses. Along the coast. communities are dependent on
mangroves fbr timber, flrewood and other uses. Most wetlands are of cultural significance to the
Iocal communities.

;

I

Species
com tnon
D A tncs

Species
scicntilic
namcs

Lake
Victoria

r\1. l\lagadi Lake
Naivasha

Tana
River
I)a nrs

Lake
Baringo

Lake
Na kuru

lllountain
rivcrs

Cornrrron carp Cyprtntnus
c0rDto

x x

Mrrror carp x

Trout x x x

Nrle Perch Lales Ntlotrca x

Black B;rss I lttrople rus
-sa lntoule.t

x x

O leuco,tltclus x x
T Ztllt x x

O Ntloltcu x

T rentlulr
Lurrg Frslr P rolople rus

oethr ptc'us
x \

Cray lish P rocantbarus
clark rt

x x

'[r lap ra

graharnr
Orechrottt ts
A lcq I rcus
eruhatnt

x

Water
Hyacrntlr

\ x x
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4.6.2.Threats to Aquatic Ecosystems
Threats to all aquatic ecosystems are sewerage. nutrients. synthetic organic contpounds,

sediments,litter, plastics, metals, oil and diminishing size of aquatic ecosystems'

The scarcity of water is adversely impacting on aquatic lif'e through complete destruction of

habitats and alterations. The number oftendangered or threatened birds is on the increase' The list

of endangered/threatened fish fiorn Lake Victoria kept by the CITES national secretariat at

KwS. The fbrmation of the Lake Victoria Fisheries Cornmission will contributc lo holistic

management of the lake in the long term'

Aquatic based activities such as unregulated fishing. overcapitalisation. excessive flcet size,

u"ss"lre-flagging to escape control, in-sutllciently selective gear, unreliable databases and lack

of sufl-rcient cooperation between states were all issues identified in Chapter 17 ol'Agenda2l as

adversely affecting marine aquatic ecosystems. The conversion of wetlands to other ttses as well

as lack of a holistic action pian continues to dirninish wetlands ecosystems and cattse loss ol'

wetlands biodiversity (Plate 4.4 andBox 4.6)'

Inodequate Information: Limitation in time series data is another problem facing scientists

;h;; trying to"establish the trends in major biodiversity- Usually, data is available for species of

"orrr-.i"ii 
significance such as tlsh and some bird species lbr which there is zr regular

monitoring programme. Getting data fbr other species in time serics is not possible hcnce

establishirig-treids is diff-rcult. Evcn for species such as I-rsh, data quality is questionable and

there are many gup, 
"rp..ially 

fbr fish species that are of no commercial valuc. Where data is

available, u,-,oiyiir und use in making management interventions is usually lirnited'

Alien/Invasive Fish Species: Introduced species such as Nile Pcrch. Craylish, Indian Crow and

water hyacinth are dejrading aquatic environments and altering food chains Ea_rly introduction

of trout in mountain"rivers-was fbr development of recreational fishing. In Lake Naivasha,

Blackbass was introduced to develop the sport-fishery, while other species w'ere fbr

enhancement of commercial fishery.

The latest introduction is the Common Carp. which is now the dominant flsh and is altering the

characteristic of f-rshery through destruction of Tilapia breeding grounds and increased turbidity

in the lake. In Lake victoria,liil. perch was introduced to feed on the lzrrge pelagic stocks and in

the process enhanced the fishery production. which at the time was largely f-ilapine and was

deciining. Invasive species have included water hyacinth and Salvinia molesta. Salvia has

successfirlly been eliminated fiom Lake Naivasha, while in Lake Victoria water hyacinth has

been reduced by 80%.

Crayfish is believed to ubiquitous to all water systems having been introduced into many dams

tbr iish farming purposes; its burrowing character is destructive to most aquatic systems. In

Lake Naivastra, ii is interfering with natiral dynamics of submerged macrophytes due to heavy

predation.

The latest accidental introduction into Lake Naivasha is the Common Carp, while Blackbass,

Common Carp, Mirror Carp and Tilapine species have been accidentally introduced into Tana

River dams. dther introduciions include an Eel recorded in Lake Victoria and Rill Sunfish into

Nairobi Dam.
a

-
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Along the coast, the impact of increased siltation load is evident in areas such as Ungwana
Bay and at the mouth of Tana and Sabaki rivers. Chemical pollution of rivers has been
reported as a result of increased use of herbicides and pesticides in agricultural activities.

Plate 4.4. Agricultural encroachment into riverine forests

Habitat alteration are due to conversions, sand harvesting, over abstraction of water,
introduction of alien species, over-fishing, sediment loading, nutrient loading and chemical

Legal and institutional mechanisms for managing alien species are fragmented. In most cases
the approach is reactive. There is therefore lack of cleai principles anl procedures as well as
criteria for analysing risk and for dealing with eradication and control i.ro* all taxonomic
groups.

Pollution and lYaste.' Pollution is a major threat to most aquatic ecosystems through mainly
raw sewerage from municipalities. The municipalities have inadequate treatment worki,
especially for Kisumu and most towns around Lake Victoria. Although the Naivasha town
sewerage system was recently upgraded, it is still unable to cope, having been developed
while the town had few residents. Lakes Baringo and Elementaita, u, *.Il as Kaimosi and
Mudete dams in Vihiga are silted. Nairobi River is one of the most heavily polluted water
bodies.

+

{

Box 4.6. Threats to Riverine Forests

The law on keeping a fringe ofnot less
than 30ft along the riverbank is flouted
by most farmers, many of whom grow
vegetables and other crops.
In almost all areas along the rivers,
eucalyptus trees are grown to provide
fuel wood. The tree is very deskuctive
due to its high water intake.
Survey undertaken in eight districts
found that most river fisheries are
adversely affected by watef abskaction,
sand harvesting and destruction of
catchment area, planting of eucalyptus
trees and farming right up to the
riverbank.
There is increasing occurrences of dry
river beds in almost all diskicts,
especially rivers which were considered
permanent in the last decade.
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at sea then migrate upstream for some stage of their lifbcycle. It is this activity that is
interfered with by the dams which lack a fish bypass. Riverine fisheries are most at risk from
excessive abstraction of water, destruction of catchnrent areas, habitat alteratiorrs, sand
harvesting and siltation load whose effects are clcarly visiblc to tl-re naked eye at Malindi.

Over-fishing is responsible fbr declining fish production in all fiesh water lakcs and

replacernent of high valuc fish by those of low valuc. Other threats are liom coral bleaching,
clirnate change relatecl activities, irnpacts {iorn land-based activities, increased sea trafflc and

uncoordinated devcloptnent of coastal areas.

Declining Species Composition.' The National Capital Index for freshwater commcrcial
species shows a decline of 40Yo of all species. In Lake Naivasha, only one species is endemic,
while all others are introduced; tlic most recent of which is thc Common Carp that has been

accider-rtally introduced frour fish I'arms r,rp in the catchment area. Inlancl water species

cornposition declined by 40% between 1993 and 2003. In Lake Victoria, what uscd to be a
rnulti-specics fishery has been recluced to a three-species lishery. This loss of fish
biodiversity is blamed on Nile Perch which f-eed on other llsh species. In addition, poor land
use practiccs could also have a significant contribution. T'he three commercial species are

Rustrineobola urgenleu, Lulc,; nilolic'us'(Nile perch) and Oreochromis niloticus'.

Invasive Plont Species: Water hyacir-rth whose marts once wrecked havoc to f-rsheries and

navigation have declined by approximately 80% in Lake Victoria dr"re to the success of
control programrne under the I-ake Victoria Environmental Management Project (LVEMP).
A monitoring programme is rcc'prired to take care of rcsurgcrlce. However, water hyacinth
still poses a problern in Lake Naivasha and the Nairobi Dam, which is cornpletely covered.

Non-consumptive Use: It is important to constantly assess the status of individual species

and habitats in order to determine whether the objectives of the marine proJected areas are

attained as well as manage irnpacts resulting from non-cor-tsumption use. It is also irnportant
to institutionalise a structure that allows f-eedback to local comrnunities in orcler to minimize
conflicts.

4.6.3. Response Measures
Article 207 (4) of TJNCLOS calls on parties to establish rules and standards to deal with
marine pollution. In this regard, the UNEP Regional Seas I'rogramnle has concluded several
protocols relevant to the Eastern Africa region. 'I'hese include the Convention lbr the

Protection, Management and Dcvelopment of the Marine and Coastal Envirorrment of the

Eastern Africa Region; the Protocol for Protected Areas and Wild Fauna and Flora in the

Eastern Afiica Region and the Protocol lbr (lombating Marine Pollution in cascs ol'
Emergency ir-r the Eastern Afi'ica Region.

Conservotion Areos: There are 2.905,002ha within Kenya's territorial waters, constituting
marine conservation areas. However. there is need for an institutional framework to link the

lead institutions with various rnandates in coastal and rnarine tnanagemcnt.

UNCLOS established property rights fbr coastal states within which they have sovereign

rights. Kenya is currently licensing foreign fishing vessels to fish irr this area at a cost of IJS$

20,000 per fishing season.
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Regional Fisheries Agreements and Institntional Arutngements: Discussions on the

establishment of the South West Indiana Ocean Commission are ongoing to ensure rational
utilization of fisheries resources within the high seas. Whale Sanctuaries have been

established since 1938, a temporary one was established in 1979 rn the Indian Ocean for 10

years and extended for a further l0 years in 1992. This was through provisions provided by
the International Whaling Commission and internalised in the Fisheries Act (Cap 378).

Other internationul meosures include the voluntary instruments like the FAO Code of
Conduct for Responsible Fishing and International Plans of Actior-rs addressing issues of
concern on fishing capacity and illegal, unreported and unregulated (lUU) fishing. Other
regional measures taken include establishment of the Lake Victoria Fisheries Commission by

the East African Community. It is designed to holistically address environmental problems
within the lake and its catchment.

Romsar Sites: Lake Naivasha was declared a wetland of international importance (Ramsar

Site) in 1990. Other Ramsar sites are lakes Nakuru, Baringo and Bogoria. 1'he riparian
community received the Rarnsar Award for community initiated management plan. Closed

fishing season and areas have been established for lakes Victoria Naivasha and Baringo.
Lakes Naivasha and Baringo have within the recent past been totally closed to fishing.

4.7 . TECHNOLOGICAL DEVELOPMENT AND TECHNO LOGY TRANSFER

Major aquatic resources such as fisheries have since 2001 started declining against

appreciating prices, which is creating incentives fbr over-exploitation. In addition, species

composition is changing and in most water-bodies, introduced species are replacing endemic

species. Many aquatic environments are becoming eutrophic resulting irr ir-rcreasing

incidences of algal blooms. while major wetlands are under pressurc Irom cotrversion. Legal
provisions in the Law of the Sea should be exploited with a vierv to enhancing benefits

associated with sustainable exploitation of the coastal and marine resources.

Biotechnology is a promising field for enhancing benel-rts accruiug frorn biocliversity and its
products. Biotechnology has traditionally drawn heavily' fiorn indigenous knowledgc on

local biodiversity. However, current biotechnology efforts use genetic engineering. Several

research initiatives are in progress under field trials (sweet potatoes and Bt cotton) using

tissue culture and genetic engineering. Already some products developed are in the market

such as the Irish potato, bananas and sweet potatoes. Kenya is addressing issues related tct

introduction of genetically modified organisms (GMOs) through tlie Biosafety Ilill. The

challenge is in building adequate capacity for risk assessment, lnanagement aud cotitainment.

Biotechnology has been developing desired qualities from both fauna and flora to meet the

demands including those for fbod and medicine. Biotechnology has improved from simple

selection to tissue culture and to current recombinant DNA procedures. Recombinant DNA is
currently being used in the production of genetically modified organism (GMOs) including
the living modified organism (LMOs). GMOs or LMOs are organisms or products modit-red

through artificial (in vitro) modification of nucleic acids such as recombinant DNA -
technology and through cell diffusion.

It has been noted that whereas biotechnology may be good for human survival, there are

associated risks, which need to be monitored. Some of the dangers include the bio-
engineered vaccine virus against rinderpest which is related to humatr smallpox virus.
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E,nvironmental risks associatecl with LMOs inclucle passing on transgencs to rvild specics.

whosc impacts may be dilllcult to n-ronit()r. especialll, il'rclcasccl in centers of'crop origins

and megadiversities. I-MOs hal'c the potentiitl to ncgativcll. al'lcct gcnctic clivcrsity.

including future fbod secr"rrity. 'fhe devchrpirrg coutttrius ttccclir,g firo.l aitl at'e oficu supplied

with GMO/LMO fbod in contravention to the l)rior Inlbrnrccl Consent ttncler the Biosafbty

Protocol. Allowing patenlability of I-MOs unclcr 'fraclc Itclatecl Intcllectual Properties

(TRIPs) means developed nations rvill clictate trade anrl their usc. [)ue to lack of flrrartces aud

capacities, developing nati()ns may lack abilitv tr) cltlirt'cc attcl c['lcctivcly monitor

GMOs/LMOs. Areas uncler geneticalll' rnoditrccl crol-rs corttinuc t() erpartd worldwide. 'I'he

fbllowing arc sonle o1'the biotcchnological activitics bcing uttclcrtakctt in Keny'a.

Tissue Culture; This technologf is be ing applied in clcvclopment of:
. Pyrethrum by the Pyrethl'unl Board of Keny'a.

o Potatoes by the National Potato Rescarch Cerltre ,

. Research on other indigenous specie's arc ongoirlg inclLrcling sllgar cane, banana Meliu

volkensi, Grevillcs robu.s'lu ancl ()c'oleu u^;ttnrburert.il.i by tltc .lomo Kertyatta University of
Agriculture and'['eohtrt'r logy (.1 K t J A' t') ;

o Grafting of clonal eucalypts brought fiom south Aliica by 'Iree Biotechnology and

Kenya Forcstry Research lnstitLrtc (KElrRl).

Box 4.7. Tree biotechnology project

The project is being intplernenled [ry the Forest Departnrettt arrd K]iFRI. Other areas wltcre the technologies are

applied include Mondi F-orest ol Soutlr Africrr arrning tt'r irttprove tree ptttdtrctiorr through integlation of
biotechnology techniclues in traditional propagatiorr s)'slcllls

This project Concentratcs on varit.rus F)ucalyptus specics, cspecialll'E. glJtrtii:;, l- .strligtrtr, l:,.1:trtnultlulctt.sis, E.

tereticorni.sE. Urophollo, [,. niten:; untl l'.. tlttnii u,sing lhc seecllings and clorles. The rcsearch airrts at developing

Eucalyptus species that is tolerant to tlre blLre gurn cltalcid pesl (l.al)toL'.t'ba itrt'trstt) that attacks the Eucalyptus

trees. The pcst causes the lbrrnatiorr of gals on tu,igs ancl firliagc rcsultirrg in t'"vistecl and deforrrred le:lves and

shoots. As a result. the inlected trecs assulne stuntecl 9r'rrwth. Irt Kettva. tlre spreatl ol'thc pest is prevalent in

Nyanza and Western provinces, particularly in clistricts neighbouring [)-eartda liotn wltere thc pest spread

although its country of origin is Australia. So lar thc cxtcnl ol the altacks has allected 4o/o <tl' trees under llve

years old and20nh of seedlings.

The pest was recently observed at I\4ttvapir rn Coast l)rovittcc. wlterc it is belicred to have been trarrsrrlitted

through the transf'er of inf'ested plant rnatcrials. Iiesearclt to idcnlil\' the rtatttral pu-st is utttlerwaY in Australia

with i view to developing biological control agcrrts fbr its ltlrtq-tcrtn Illitltasettiellt. [rurlhcr collabtlration will be

sought frorn other countries where the pest has occurretl sttclt as Isracl. IVlorroco, Iran. Italy and tJganda.

The project advises f-arnters on rvhiclr spccies to plant in regard to altitrrde arrtl rainfarll of the intended planting

site. Thi clonal tree nursery is at Karula near the l-'orest l)cpartntertt headqLtarters. 'lhe project has cstablished

trial plots in rnany parrs of Kcn1,a (Coast Sokoke, (icde. Msantbrvcni). Ilastern Province (Ernhu ancl Kitui),

Cential Province (Hombc, Kabcte. MLrguga and Karura). Nyanza (Yala). Kakarnesa.'l-urbo and Kibwezi.

The demand for the seedlings produced by the prolcct is t:rtrrcrttl;'very high attd tnany fitrmers are now planting

thern especially because they are very fast grorving lvith rotation ages bcin-q t\\'o years tbr llrewood, three years

for polei, fbur years fbr Telecom poles ancl I'ence posts, and six years antl above for electricity poles and timber.

Growing of these fast-growing trees off'ers a sustainable sttpltly,olrvoocl to lneet the growing denland fcrr paper

and oth-er wood produits. They generate substirntial emplol'rnent, redttcc global wnrnling, protect watersheds

and take ressure olf natural forests

Source: Foresl Deputtment und KEFRI records
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Production of biofertilizers: Rhizobium inoculants are produced both at the University of
Nairobi and at KEFRI.

ArtiJiciot insemination.' Drawn frorn four cattle breeds making livestock genetic base

narrow

Recombinant DNA techniques are being applied in the production of:
. Monoclonal antibodies at KEMRI
o Production of Transgenic virus resistant potatoes (rosita) from Mexico at the Kenya

Agricultural Research Institute (KARI) in collaboration with Monsanto.

o Production of livestock vaccines

About l5 vaccines have been developed in Kenya using modern monoclonal antibodies props

against various diseases. Scientists at the National Veterinary Laboratory have successfully

sequenced capripox virus genome and cloned the gene conferring resistance to Nairobi sheep

disease and Rift Valley disease to produce a bivalent vaccine which has been tested in

Kajiado and Narok districts.

Mechanisms to monitor genetically modified organisms: The Cartagena Protocol on

Biosafety, which was signed in2002, focuses on transboundary movement of GMOs. Parties

to the protocol are encouraged to develop national biosafety frameworks to monitor GMOs at

all stages - access, production, release and use. This calls for strengthening of scientific
research on risk assessment and management of GMOs. Kenya has developed guidelines on

biosafety.

4.8. ACCESS AND BENEFIT SHARING

Best ways of conservation, sustainable utilization and equitable benefit sharing of
biodiversity-derived products are being explored by various parties globally. Issues of access

and benefit sharing from genetic resources and associated knowledge are major concerns in

biodiversity business worldwide. Companies and individuals are actively researching on

biodiversity to discover, patent and commercialize the findings, which is currently a lucrative

business. There exist disparities between the patent owners who have the skills and

technology and owners of biodiversity resources and associated intellectual knowledge.

Current legal systems recognize patents as a means of ownership enforceable under law.

Patent systems do not put into account resource ownership and access (both to genetic

material and associated intellectual knowledge). Patent holders for a long period have had

free access to both indigenous knowledge and genetic resources, while the owners of genetic

resources do not have free access to developed patents. While patent owners continue to be

wealthier, the resource owners, who protect biodiversity have continued to be poorer. This

scenario has caused an outcry globally where proper mechanism, involving use of intellectual

property rights derived from genetic resources are being proposed. Proper exploitation of
intellectual property can reduce poverty and enhance biodiversity conservation through

benefit sharing.

Whereas most countries are aware of intellectual property issues associated with biodiversity

they are weak in contractual negotiating skills in terms of derived benefits. Lack of
enforceable regulations has enabled foreign companies to exploit Africa's resources cheaply.
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Due to richness of unique biochernical products fiom microbial diversity, companies are

exploring biodiversity products all over the world in search of new discoveries. Some of
these companies such as Genencor, has collected about 15,000 strains of n-ricrobes stored in

deep freeze at Palo Alto in the Netherlands. Genencor has 11 industrial products on the

*uik.t and is also developing cleaner and cheaper ways of rnaking industrial chemicals frorn

these products. Companies are searching for extremophiles in uniclue habitats td train the

genes }b. rr-rurr production of industrial strength enzymes used for better detcrgents. cleaner

chemicals and effective DNA finger prints.

The extrernophile-Delnoccus radioduruns can withstand 10,000 times amount of radiation

that would kill human beings and has unique ability to repair broken DNA. Def.ence

Advanced Research Projects Agency is sponsoring experiments on genetically engineered

extrentophiles to extend shelf lifc of blood clotting platelets in extreme condititrns to treat

battlefield wounds.

Two cases in Kenya, 'fhe Seed for Lif'e Project under the Millennium Seedbank and Lake

Bogoria/KWS vs Proctor and Gamble royalties, over extrernophiles extracted from Kenya's

soda lakes, used in rnaking the popular tie and dye alternative bleach detergent and its stone-

washing pr6ducts, ur. good examples. KWS is seeking compensation on behalf of Kenya

gou..n*.nt and the communities around [,ake Bogoria from Proctor and Gamble through

public interest intellectual property aclvisors (PIIPA) of llSA. If proper bioprospecting

mechanisms are put in place, the country stands to beneflt fi'om proceeds of products

developed from the colultry's genetic diversity.

Seeds for Ltfe Project: 'fhe ntillennium seed bank project aims to conserve l0or'o of the

world's flowering plant species through long-term ex-.situ conservation and pro'vide for

collaboration between Royal Botanic Gardens (RBG) at Keu' of IIK and partner countries to

pursue this conservation objective. The Kenya government through the Forest Department,

kanf, KEFRI, KWS and NMK signed a Material Transfer Agreetnent (MTA) with RBG in

Septernber 2000. This is among the first efforts by Kenya to put irr place a system on access

to irer genetic resources. It is a 1O-year project undertaken in llhases upon approval-

The main focus is on species in arid and semi-arid lands of Kenya. Collecting areas are:

Easterl province - Mwingi, Machakos, Makueui, Tharaka Nithi, Marsabit, Meru and Moyale.

Rift Valley Province - Kajiado, Narok, Baringo, Koibatek, Turkana, Pokot, Transrtrara.

Central Province - Nyeri' NanyLrki

North Eastertt Province - Garissa, Wajir, Mandera'

Western Province - Busia.

Nyanza Province - SiaYa

Coast Province - Taita Taveta, Tatla River, Kilifi, Kwale

Access and benefit sharing measures in CBD have been incorporated in MTA Agreement

(Articles 5.1 and 5.2). Access will be based on perrrit and/or prior informed consent and

ii..n.. in connection with subsequent use of plant materials by partners. T'he article further

states that NMK, FD and KWS shall grant access to those collecting in areas uncler their

jurisdiction.

Arlicle 6.0 of M'IA o1 benefit sharing state that benefits shall be shared equitably. Among

the projects which have benefited are;
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o Technical atrd acacleuric tlaining;
o RBG Kew interttatioltal cliplttma in plant collsel'v.rllon techniques;
. Technical and rcseiirclt attachrncnts at IIB(] Kc.rv:
o Participation in VlSlll';
o Post graduate studies:
o Focused in couutry workshop;
o Local training ol'iunior staft
o Provision of-equipnrcut: zrncl

. Comnrunitl'bencfits.

(l

Articles 9.0. 10.0 and I I .0 address issues of research and cournrercialization where RBG
Kew shall not comnterciitlize or obtain a palent on transf'erred material. The same RBG Kew
shall not supply tlrc plant nratcrial or its progerl)' to a third party without obtaining prior
written pennission firrm tltc golcmnlcr1t bLrt copyrighls to publications are jointll, or,vned.

This Ml'A ltas put in salcguar-tls to anl,abuse that may arise frorn misuse o1'Kenyan rnaterial.
The only thing that is not cvidcnt is the contractual fonns on access of both genetic resources
and associated incligcnous knorvledge.

Achievemenls
o Ex-,silu conservatir rl1 t)l' I .l ()2 accessions crlr,'ering 7()0 species. t

o Duplicatecl storage ti['seecl nraterial and herbarium specimen at ll.B(i Kew

Bio-prospectittg Actit'itics itt l'urious Districts irr Kur-ya: 'l-here arc no lirrmal urechanisms
for tracing pcrsorls or corporations accessing and using the country's gcnetic resources to
search lirr cornmerciai products (bioprospecling). This rnakes it di{ficult to detennine the
actual impact of such aclivitics on the statLls of the country's biological diversitl, as well as
the level of bcncfit sharirrg among thc re lcvant stakeholders.

Reports fiom the clistricl.s indicatc that therc arc bio-prospccting activities going on in
difterent parts of tltc cotttttrl,. 'l'hc I'eports clo not indicate w'ltether therc are any arrangements
to share benellts that rnav arisc fi'orr suclr activities arnong the stakeholders and in particular
the local conrrnunities. l'ablc 4.8 provides a sLullrrlar), of bio-prospecting activities recorded
in the districts.

Responses: []ntil thc cnactrncrtf crl-the I-rN'l(]A, thc country lacked legislation to regulate
access to genctic rcsourccs ancl beneiit sharing. As a lcsult, persolts or organizations engaged
in bio-prospecting activitics in the colultr')/ did it either illcgally or disguised as academic
research.
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'l':rble.l.ll. Bio-llrospectilrg activitics in various tlistricts in Kenya

I) ist rict Ilioprospccting rctivitv

Slule o/ Environment Report 2001, Ken),u
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In tlie late 1990s. an attcmpt was rnade to establish an irlstitutional fl'amework to coordinate
access and bencllt sharing activilies in the country through the establishment of an inter
agency coltlmittec made Llp ol representatives of key biocliversity related institutions. T'he

committee was coordinatccl by the Natior-ral Council lor Science and 'l'echnology. It managed
to exantir-rc ancl provide coulncuts on the Material Transfer Agrcement between Kenya and

Kcw (iarclcns ol'l}'itain (Scccl tbr Lifc I'}ro.ject). In the abscncc of such a rncchanisln it has

been leli to institutit)ns and irrclir.,iduals to make decisions, il-and when, contacted by persons
interested in accessing thc c()Llntry's gcnctic rcsoul'ces.

In othcr areas. existing lneasLrrcs lirr thc rcgulation ilnd access to genetic resources and

benefit sharing inclicatc that therc i.rrc scvcral legal, policy and institutional measures which
rcgulate thc access to gcnctic rcsollrces. Flowever, tlte issue o1'bcneflt sharing is not well
articLrlatecl cspecially with regard to bio-prospectiltg.

The situation is sct to change lor thc bctter once rcgulations orl corlservation of biological
diversity in thc collntry arr: gazetted as subsidiary legislation under EMCA (1999). f'hese
rcgulations include pl'()visious on access to genetic rc-sourccs ancl benefit sharing.

4.9. INDIGIiNOUS KNOWLEDGII AND BIODIVII,IISITY MANAGEMENT

In thc past two decadcs, Kenya has witncssed increascd interest and research based on

indigcnous knowlcclgc. particLllarly in traditional rnedicine. -fhere has been a rise in the

nunther ol'instittrtir)ns. illcorporating IK in their programrres and/or engaging in [K activities.
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The importance of IK in Kenya is clearly defined in the National Environment Action Plan of
1994, the National Biodiversity Strategy and Action Plan of 1999, and EMCA'

Indigenous knowledge (IK) is the local knowledgc that is unique to a given culture or society.

It islhe information base for a society, which facilitates communication and decision-making.

Indigenous information systems are dynamic, and are continually influenced by internal

crefivity, experimentation and contact with external systems (Opole, Chweya and Imungi

l 99s).

[,ately, there has been a growing recognition within government and development agencies of

the crucial role indigenous knowledge plays in socio-economic development- This follows

realization that many development interventions have failed to induce people to participate

because of the absence of instruments and mechanisms to enable them to use their own

knowledge. Indigenous people have over the years met the socio-economic needs and

enhanced co-existence beiween human beings and nature, creating natural ecological balance

and equitable distribution and use of resources. Jean-Philippe Soule gave the following

definition which brings out clearly as to who indigenous peoples are:

,.T'he Indigenous peoples of the world are the exclusive guardians of the large wildemess

habitats tJpon which modern societies depend (plants, animals, climate, and water). Their

lifestyles are the only proven working models for the sustainable consumption of biological

resources. Maintaining and understanding the earth's most biologically diverse areas is

dependent on maintaining the cultural diversity and integrity of the indigenous peoples who

live there".

Indigenous peoples are entitled to the recognition of the full ownership, control and

protfction oi ttt.l. cultural and intellectual property. They have the right to special measures

to control, develop and protect their sciences, technologies and cultural manifestations,

including human and othei genetic resources, seeds, medicines, knowledge of the properties

of fauna and flora, oral tradition, literature, designs, visual and performing arts'

They need special attention as the forces of economic development disrupt their traditional

lifestyles that can offer modern societies many lessons in the management of resources in

.o.pl.* forest, mountain, and dry land ecosystems. Some are threatened with virtual

extinction by insensitive development over which they have no control. Their traditional

rights should be recognized and they should be given a decisive voice in formulating policies

about resource development in their areas'

The Convention on Biological Biodiversity (CBD), to which Kenya is a party, recognizes the

rights of indigenous and l6cal peoples in traditional knowledge and innovations. Article 8o
oithe CBD i;perhaps the most auihoritative provision dealing with traditional knowledge. It

provides that each clntracting party shall, as far as possible and as appropriate, "subject to its

national legislation, respect, preserve, and maintain knowledge, innovations and practices of

indigenous and local^ communities embodying traditional lifestyles relevant to the

conirvation and sustainable use of biological diversity and promote their wider application

with the approval and involvement of the holders of such knowledge, innovations and

practices und .r.ourage the equitable sharing of the benefits arising from the utilization of

iuch knowledge, innovations and practices'"

a- a

,
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Application of IK: Local and indigenous communities rely on biological cliversitS, trr rneet

their basic needs. As a result of this reliance, the communities have accumulated kno'rylcdge
on the uses of various anirnal and plant species. This knor.t,ledgc covcrs arcils such as animal
and human health, weather and clirnate changc preclictions ar-rd best practiccs lbl conselvatiotr
of biological diversity.

Threats/Clrallenges: In the recent past, the world has witnesscd growing dcmand lor lierbal
medicine. It has also u,itnessed heightened bio-prospecting activitie s in search tbr
commercial products among multinational corporations. Indigellous knowlcdge is a tttajor
source of information on plants and anirnals with medicinal, cosmetic and pesticide values.

This growing interest and the potential of indigenous knowledge to provide uselirl leads has

led to increased occurrence of illegal access and application of indigenous knowledge ttr

develop commercial products. The following are some factors that contributc to illcgal access

and application of indigenous kn^wledge:
o Lack of a policy on Indigenous Knowledge;
. Lack of databases, inventories and documcntation;
. Inadequate awareness on the potential economic value of IK umong local cotntnunities;
r Inadcquate fiameworks for equitable benefit sharing and access.

4.I0. BELOW GROUND BIODIVERSITY

Below ground biodiversity (IIGBD) comprises all organisrns that live irr the soil

environment. 'fhey are diverse as the above grouud organisnis ranging f}om tnacro and

micro-organisms. The orgar-risms include invertebrates, bacteria, fungi and viruses. They are

classified as microbes, mesofauna and microf-auna. Below and abovegrouud biodiversity

have been traditionally considered separately, with BGtID being overlooked. It is now

recognized that the two components interact to inlluence comntunity ancl ecosystern-level

processes and properlies (Wardle et al. 2004). Anthropogenic and natural changes o1'either

above or belowground cor-nponents therefirre grcatly inflttetrcc ecttsl,stem processcs aud

properlies and subsequently changes the abovcground ancl belowground cottrmtutity (Wardle

et al. 2004).

Considering the magnitude of human activities (agricultural intensification, dcfbrestation,

continuous cropping, overgrazing, pesticides) and degradation of habitats, collcerrt on threats

to belowground biodiversity is increasing and projccts arc emergitrg to iicidrcss thc irnpact of
land use on belowgror-rnd biodiversity. Until recently. studies on IlGlll) wcrc t.uairtly on pcsts

and pathogens. In addition, institutions of higher learning (univcrsitics) ar,d national

agricultural research institutes (NARIS), have been working on some organisms like nitrogen

fixing bacteria, mycorrhizas, pathogens, pests (nematodes and terrnites) and earthworms.

This approach was not holistic, and there was a need for detailed studies to establish the

impact of land-use on belowground biodiversity.

Global concern on loss of BGBD resulted in a global project on BGRD, which assessed the

impacts of land-use gradients on BGBD. Kenya is amoug sevcl-l ctlutrtries Lrndertaking this

study. Others are Brazll, Mexico, Indonesia. lndia, lJgarlda and Ivory Coast. 'fhc pro.iect is

being irnplemented globally by TSBF-CIAT. National institutious involvecl are [Jniversity of
Nairobi (coordinator), KEFRI, KARI, Regional Centre fbr Mappitrg ol' Resources for

Development (RCMRD), NMK a.nd the tjnitcd States Intcruational l]niversiti'(tJSItJ). Study

sites are in Embu and Taita'['aveta hot spot regions clf'aboveground biodiversity.
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Iiunctional gr()ups arc invcrtcbratcs (carthu'olm and tcrnritcs). ncntatoclcs. collcrnbolla. Iirngi
(niycorrhizae. pythiunr and trichoclcrma) und nitroeen lixing [rat:teria (ltow lcgume
nrodulating bactcria). Othcr projccts on [](illl) int'luclc a prclirrini-tr'\'sltrvcv in 2004 in N4t.

[:lgon. unclertakcu by thc National Muscunrs ol'l(unyit i,rrcl N4rrlicrcic Uirivclsity' anrl lirnded
by Intcrrrational UIrion lirr the ('ortscrvatiott ol-Naturc (ltlt'N) 'l'lris surre), \\as ltart ol'thc
prcparation lirr thc Irain llvc )Icar cross bortler projcct that should c()ultlcltcc in 2(X)5.

Mycorrltizal lirngi are allr()l.lg thc bclow'grolrnd ()r'sanisr)rs bcing strrcliccl b1,B(illl) prtr.icct.
'l'hcy lirrnr nrutuallv bcncljcial lrssociutions u,ith plunts and arc kcvstonc to srril pr'occsscs
(llarlct, artcl Sntith l9tt3). 'l'lte1, 

1i,,',.,-t alt itttcrlitc:c bctrtcclt soil itttc'l ltlaltts. hcl-tcc arc al-lcctccl
by botlr plant ancl soil conditions. Mvcorrhizal lirngi arc associatccl with a wiclc ransc ol'
hosts in clivcrsc soil tvpcs ancl clirnatic resions o['the u'orlcl (llarlc1,ancl Srlith 1983).'l'hc1,
havc thc abilitl,'to absorb rttttricnts. trartslcr ntttricnts llorri orre hosl pIitrrt lo anolhcr'. lirrrn
soil aggrcgzltcs grcatcr than 2;10 prnr cliatnctcr (llamel at ul.lt)t)7) M.vcorrltizal lLurgi also
inflrrencc plant bioclivcrsity (van clcr I Ici.jdcn t,l ul. l99u), help to control pcsts (e.g.

ncnratoclcs) ancl lirngal 1-rathotcns (Azcon-Aguilar atrcl Ilarca 199(r) anrl a1'lcct lltncss of
plants in pollutccl cnviror.rr.r-rcnts (llildcbranclt s/ ul. l9()9). Plants wilh rnycorrhizal firngi are

thcrcfirrc able to occupy- habitzrts they otheru'isc coulcl not (Srlith arrcl I)alt. 1978).

'[-hc sustainabilitl,ol'urycorrhizac in soil is iurportant to uraintuin anrl prourotc ltroduclivity
ol'croplancls. r'an-rtclands arrd lirrcsts. ancl rna1, bc critrcrrI to rnairrtcr-rancc ol'biodivcrsitl,
(Altcn at ul.. 1995). l)isturbancc ol'r,cgetation. soils anrl assoe iutcrl uricrollora is irrcrcasirrg
with cxpaucling lrtrrnan plopulations. Ml,corrhizal llngi urc clcplctctl in soils that havc l'reen

dauragccl (Allcn. l9tttt).'l'his inlirrmation is rteecssur)'t() L()nt11)l (lc!,I'a(lation nncl elncrgcnce
ol'rliscascs that nray be dillicrrlt to control cluc to loss ol'natrrral cnenrics. An1, cl)irrts to
rcsture clcgraclcd habitats. re-establish Irces or introclucc lrc\\'s1-lecies irito llic ccosystcrn rvill
rccluirc l<norvlcdgc on bclorvgrouncl bioclir crsitl'. 'l'hc rnl corrhizrrl svnrhiosis is a goocl
indicator ol'changc ancl can irritiallv bc usccl to er:aluit{e cltar-tec.

4.11. OUTLOOK

Forests
The Forest Bill 2005 has addressed principles of sustainable fbrest management using
participatory approaches with recognition of benefit sharing arrangements. Privatization of
forestry as business enterprise will provicle an opportunity lor cmploynlent. enhance incomes
and increase the much ncedcd lbrcst cover. It is tlicretbrc paramoLurt that this Bill is enacted
as a mattcr of urgency in order to enhance fbrest conservation, while protcciing the interests
of local communities.

Lltildlde
Several measures and initiatives have been put in place to mitigate against the threats and
challenges facing wildlife management in the country. These incltrde:

o Translocation of specific animal species to suitable conservation areas with lesserpressures
and within the carrying capacity of the range. The translocations should be based on upto
date data and information on the receiving habitats to cnsure species specificity and

survival.
o Intensified security measures through surveillance and rnonitoring, should be enhanced

across all conservation areas to eliminate poaching for rvildlifc trophies and garne meat.
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o This will require increased technical and security personnel as well as a mechanism for
community policing.

o There is need to strengthen conflict resolution mechanisms in areas where resource use
conflicts have or are likely to occur. The measures will include promotion of wildlife
related community income generating activities such as ecotourism and tour guiding
through the amendment of the Wildlife Act.

. There is need to create awareness on the importance and associated benefits of
conservation as this contributes to sustainable use of resources. This will contribute to
change of attitude by communities towards appreciating conservation as an asset and a
source of their livelihoods.

Indigenous Knowledge
In regard to benefits associated with IK, it is necessary to:
o Collate and document IK informationl.
o Develop a national policy on IK;
o Develop an institutional framework for IK; and
o Build capacities to enable communities to negotiate benefit sharing arrangements with

those who need to use their knowledge.

Below Ground Biodiversity
o Below ground biodiversity presents a new area of research that has potential to offer

information on status, varieties and potential applications of such species. This presents
development avenues in the areas of industrial and health advancement. There is therefore
need to expand this research in various areas of the country in order develop an inventory
of the various species as well as the factors likely to affect them.

o There is also a need to create awareness at all levels on the benefits associated with below
ground biodiversity, especially on their potential contribution to soil fertility and
productivity for improved crop production and food security.

t
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LAND USB AND WATER RESOURCES

5.1. INTRODUCTION

The provision of water is a critical component in sustainable development. Degradation of
watershed areas is on the increase resulting in diminished water resource availability. '[he major
issues of concern relating to water resources are availability, quality, utilization, shared

resources, strategies for harvesting, droughts and floods. Consideration is also given to
opportunities and potential responses that need to be addressed in the sector, including potential

actors in the implementation of proposed solutions.

5.2. WATERRESOURCES

Water is a life support resource without a substitute; its availability is unevenly distributed in the

country. For example, Nyanza, Western and Central provinces have adequate water resources,

while all other regions have inadequate quantities.

The total annual surface and ground water potential is 19,590 and 6l9Mm'respectively.
However, total annual demand has grown from2,O73 Mm'in 1969 to3,874 Mm'in 2000 and is

expected to reach 5,8l7Mm' in 2010. Access to good water for livestock, agriculture, domestic
and industrial use is limited in space and time. Only about l2o/o of the country has reliable
rainfall, while 88oZ experiences erratic rainfall and have evapotranspiration rates higher than the

amount of rainfall received. Construction of dams and pans to tap runoff and rainwater
harvesting from roof's are ongoing activities to supplement the existing water sources. Rain water
harvesting practices have been on the rise in order to meet water demands for domestic, livestock
and agricultural uses.

Degradation of watershed areas in the country is on the increase, resulting in diminished water
resources. The main causes of watershed degradation stems from the abuse and poor
management of forests and soils. overgrazing, extension of settlements into watershed areas,

unsuitable felling of trees for fuel wood (about 7|oh of rural population depend entirely on fuel
wood for energy requirements) and other wood products. This loss has generally impacted
negatively on important watersheds.

The removal of vegetation cover on catchment areas has reduced water retention capacity,
enhanced soil erosion resulting into poor water quality and reduced soil fertility. Excessive soil
erosion has caused flooding. sedimentation of downstream reservoirs, lakes and irrigation
schemes. In the ASALs, the situation is even more critical. To reduce soil erosion, several
rnitigation measures such as terracing, agro-forestry, cut offdrains and check dams are widely
promoted and have shown some positive results. Reforestation campaigns by the Ministry of
Environment and Natural Resources are ongoing.

5.2.1. WaterCatchments and Drainage Basins
Kenya's drainage system is subdivided into five drainage basins consisting of 192 subdivisions
(Cege, 1968). There are hve drainage basins in Kenya namely Lake Victoria,

i
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RiftValley, Athi River, Tana River and Ewaso Ngiro, managed by various institutions including
government agencies and regional bodies (Fig. 5.1). Only two of the basins have surplus water
resources - Lake Victoria and Tana River. The other three basins often rely on inter-basin water
transfers to meet their basic water demands. At the end of 2005, management of water basins is
expected to have been taken over by the Water Resources ManagementAuthority in accordance
with the ongoing water sector reforms, as stipulated in the WaterAct of 2002.

Lake Wctoria Basin: The Lake Victoria catchment is gradually being degraded due to
increased human activities. This has led to deforestation, increased soil erosion, siltation of the
lake and reduced agricultural productivity. Replacement of indigenous vegetation by exotic
plantations has reduced interception of storm water, increased stream flows and loss through
evapo-transpiration by about l8% (JICA, 1980). Evaporative forces account for over 80oZ
water loss from the lake (Okanga, 2001 ; COWI, 2002). The mean evaporation rate over the lake
ranges between I I 08 mm and 2045 mm per year (COWI, 2002).

Upper Ewaso Ngiro North Basin: The lJpper Ewaso Ngiro North basin, mostly the Laikipia
Plateau is a zone of transition from the wetter to drier part of the eastern Kenya highlands. A
large proportion of the central region is under large-scale ranches, while wheat and barley are
grown on the higher (wetter) altitudes. Small-scale subsistence settlements are also spreading
with pastoralists inhabiting the nofthern region, mainly a harsh and fragile environment, where
widespread overgrazing, soil erosion and general land degradation are quite rampant.

The basin lies in the lee slopes of Mt. Kenya and the Aberdares range, hence the area is generally
dry. Rainfall ranges from 365 mm per year atArcher's Post to over 2000 mm on the Aberdares.
The average annual precipitation for most of the Basin is about 700 mm. The westem and north-
western parts of the basin receive rain in a single season, between April and August, while the
eastern side has a clear bimodal distribution with rainfall maxima inApril and October.

Athi River Droinage Basin: The Sabaki River (commonly referred to as Athi/Galana/Sabaki
river system) originates fiom the central highlands around Mt. Kenya and the Aberdares range.
Middle Athi catchment is drained by the seasonal Kiboko River which is made up of the
Olkejuado and the Selenkei tributaries. The Selenkei is an important water course that provides
water for both humans and livestock throughout the year. The Sabaki River flow rate ranges
from 0.5 m'/sec (40x10' m'/day) in the driest periods to 760 m'/second (70xl0o m'/day; during
times of flood.

The lower course (Galana/Sabaki) traversesASALs characterized by scarce, unpredictable and
erratic rainfall. Tsavo catchment has its headwaters at the foot of Mt. Kilimanjaro and Chyulu
Hills. The Tsavo River, a major tributary of the Sabaki drains a perrnanent spring and other
perennial springs.

The south, central and eastern parts of Lake Amboseli basin are marked by a number of
permanent swamps, while the western half is dominated by the seasonal Lake Amboseli. The
swamps get their recharge from a number of seasonal streams on the Kilimanjaro foot hills,
while Lake Amboseli gets its recharge from the seasonal Namanga and Esokota water co,rses.

120
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Rivers traversing urban centres slrch as Thika and Nairobi City have poor water quality due to
untreated or poorly treated rnunicipal and industrial discharges, posing a major tt ..ut to this
ecosystem (population approximately three million). Nairobi River is highly polluted posing a
threat to biodiversity, as a result of industrial discharges and eflluenti fiom mushioo-irg
infbrmal/unplanned settlernents. Other sources of pollutants are agrochemicals (f'ertilizers anl
pesticides) from farms that grow coff'ee, tea. horticultural crops (including cut flowers) and
maize.as well as dairy and beef farming.

Tant River Drainage Basin: Tana River originates fiom the southern and eastern slopes of Mt.
Kenya. the eastern slopes of theAberdares andNyambene Hills. It is the longest, lirgest and
most complex river in Kenya. It passes through rnost of Kenya's agro-climatic zon.s fiom humid
and cold areas on Mt. Kenya and the Aberdares, to arid and very hot zones in the lower Tana. The
upper Tana is impounded by five dams (Masinga, Kamburu, Gitaru, Kindaruma and Kiambere)
for hydro-power generation, which have been gaining importance for fish production.

The management of the Tana River basin is entrusted to the Tana and Athi Rivers Development
Authority (TARDA). The Authority is mandated to promote integrated and sustainable
utilization of water resources within this catchment.

The Rift Valley Drainage Basin: This basin consists of a number of closed basins. which
include those discharging into Lake Turkana in the north through Turkwel and Kerio rivers
mainly; and those draining into Lake Natron through Ewaso Ngiro South River. There are other
rivers discharging their waters in to lakes Baringo, Bogoria, Nakuru, Elementaita. Naivasha and
Magadi. The basin is characterized by sparse population, low level of urbanization and
industrialization; and low-medium productivity potential.

Lake Naivasha is irnportant for fishing. tourism and biodiversity conservation as well as
horticulturalproduction. which provide employment opportunities and income generation. The
lake provides water fbr both domestic and industrial use. The Olkaria Geothermal power plant
contributes about 20o/o otelectricity to the national grid. The integrity of Lake Naivaiha is highly
threatened by eutrophication, agricultural pollution, siltation and waste disposal.

Lake Baringo. just like other Ritt Valley Iakes, is threatened by unsustainable land use practices
in the catchment, including siltation, loss of valuable biodiversity and unsustainable livestock
and crop production.

Table 5.1 shows the area and distribution of both surface and ground water resources in the five
drainage basins in Kenya. Table 5.2 shows the surface or.ur und average depths of inland water
Iakes. as well as the quality of their waters. Characteristic of the mainiivers are shown in table
5.3.

,
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Table 5.1. Major catchments and river basins in Kenya

Source: Ministry of llater and lrrigolion records

Table 5.2. Characteristics of major lakes in Kenya

t

Drainage
Basin

Area
(km'

Rivers Surface
water

yields in
m'/day

Remarks

Lake
Victoria
North

19,615 Nzoia, Yala, Sio and the North
Awach

r 1,993,184

Nile only outlet, at 23.4krn3/year lake
levels ranges between 0.4 - 1.5 m
(Balirwa, 1998)Lake

Victoria
South

27459
Nyando, Sondu/Miriu,
Gucha/Migori and the South
Awach

Rift Valley
124,722

Kerio is the main river with a
total length of 320 km, and

approximate flow rate of 4.47
m'/s.

2rr,680

Most major lakes in Kenya lie within the
Rift Valley basin, namely; Lakes
Naivasha, Baringo (fresh), Lakes
Turkana (Brackish) and Lakes Nakuru
and Masadi (saline).

Athi River
66,420

Ath i/Galana/Sabaki river
system mostly from the Mount
Kenya region. The major
water courses include
Embakasi, Kitengela and

Stony Athi

582.336

Sabaki is the second largest river, 500

km Upper Athi catchment has

headwaters in Ngong hills and supplies
Athi River Township and irrigation
activities along its banks.

Tana River
126,927 Mostly from the Mt. Kenya

afea
7l ,84 r ,600

The basin supports over 5.8 Million
people. Tana River has a length of some
I,000krn

Ewaso
Ngi'ro

209,320,
(upper
r 5,634)

Mostly from the Nyandarua
range & tributaries from Mt.
Kenya

674.784
It is the largest drainage basin in Kenya,
disappears into Lorian swamp

Lake Area (km' Depth (m)

Fresh water

Naivasha il5 6.5

Victoria 3 785 43

Baringo r30 t0

Breckish

Turkana 6405 t20

Saline

Elementaita r8 l.t
Nakuru 5-30 Seasonal

Magadi t00

Bogoria 34 l0
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River
Total length

(Km)
Station

measurements taken
Width (m) Depth (m)

Flow
(m3/Sec)

Tana 725

Kigan-jo
Tharaka
Garse n

t2.00
43.28
63.00

0.36
3.68
3.45

0.3 5

63.59
61.99

Athi 59t
Thika
New Kibwezi
Lu.qard Falls

26.00
5.10

r 02.58

0.l0
0.48
0.30

I .50
0.3 8

4.88

Kerio 320
Turgard Falls

2.30
0.70

r4. t0

0.34
0.10
0.18

r3.00
0. r0
0.30

Turkwell 305 Turkwell Gorge 20.50 0.29 I .84

Nzoia 240
Webuye
Moiben
Nambale

28.69
4.70

26.00

I .77
0.3 I

I .86

10. l4
0.44

23.30

Miriu I50
Matunda
Sondu
L.Victoria

1.60

35.00
l7.00

0.1 I

0.72
0.83

0.01
4.73
5.64

Nvando 125

Ahero
Muhoroni
Lond ian i

16.00
10.48

3.50

0.50
0.40
0.3 8

r .88
t.14
0.08

State ofEnvironment Report 2001. Kenva

Table 5.3. Characteristic of the major rivers in Kenya

Source: Minislry of Ll/aler and Irrigaliou recortls

The Mara River traverses both Kenya and Tanzania with its source in the Mau catchment
area. The river basin in Kenya is 8941 km2, while the whole catchmellt is approximately
10,300 km2. The basin has important swamps including Mnsiara and Olpunyata in Kenya and

Masarua in Tanzania. Olpunyata swamp supports migratory wetland birds in addition to flora
and fauna.

Lake Bogoria is an alkaline water body located on the floor of the easteru Rilt Valley.ltis 42

km2 in area, 77 km long with a maximum width of 4.5 m. It is fed by hot springs. geysers

and fumaroles along its shore.

5.2.2. Groundwater
Groundwater is estirnated to be 619 million cubic meters. which is 14 %o of national water
resources. Of this amollnt, 69%o is located in shallow aquifers. while -il% is in deep ones.

Ground water yields in thc dillcrcnt basins is given ir-r table 5.4. Ground watcr resollrces vary

both qualitatively and quantitatively and are uncvenly distributeci. In most o1'the irigh rainfall
areas, there are many fresh water aquif'ers with high yields, while in drier areas, aquifcrs are

low yielding and have poor quality (Table 5.5.). Over 14,000 boreholcs have been drilled
counirywide with the iverage abstraction yield of 7 m3/hr. Flowever, it is threatened by
intrusion of salt water in coastal areas, leacheates from garbage durnps in urban areas and

infiltration of industrial pollutants. mining wastes. petroleum sector, f'ertilizer and pesticide

residues in the agricultural areas.

Groundwater is widely used in somc parts of the country, but is generally under-utilized. In

some areas, groundwater is supplied for domestic and industrial use as well as the irrigation
of high value crops. The high dernand for water, encroachment of rccharge areas and

unregulated use has potential to threaten depletion of the ground water resources. It is for this

I
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reason that the Nairobi and the Coast aquil-ers have been made conservation areas to address

over abstraction. Ground w'ater abstraction is llow only permitted under licence.

Afforestation programmes should greatly mitigate against depletion of groundwater

resources.

Source: Nokuru District SoE reporl 2004

Table 5.4. Ground Water Resources

Drainage Basin Ground water, Safe yields in m lday

Lake Victoria basin

Rift Valley

Athi River

Tana River

Ewaso Ngiro

Source: Ministry of ll/uter urul Irrigulior recorils

Table 5.5. Ground water characteristics n ithin the five key basins

G round water characteristic

Over 90% of lrore ltolt.s; ltave good qtrality rvater

Most of the grourrd wrttu is tl'eslt, rreutral, soli and fiee fronr colour and turbidity. However

aboLrt 509i, of the borehole waters tested have tluoride in excess of the WHO recomrnended

levels of I .5

Ground water is generally tiesh and free fi'om colour artd turbidity. Hardness varies from soft

to rrroderate soft. l'here arc some arnourtts of fluoride around Kiambu

Over 50% of boreholes contain hard and saline rvater. Shallow wells and boreholes around the

coast are to contamlnatloll
Boreholes tend to havc fluoride contents and occasional hardness, with high levels of iron and

manganese. Eaclr borcholc slrould be treated individually as the water quality will depend on

the local geological lbnnations. Most of the borelroles drilled indicate that water is often hard

and varies in salinity levets

Source: Ministry of ll/oler onil lrrigulion Rccoruls

t

Box 5.1. Ramsar Sites in Nakuru District

Lake Naivasha is the first Ramsar Site in Kenya. The lake faces enormous challenges including catchment

destruction, pollution from flower farms and settlements around the lake and excessive water abstraction. In

order to address these challenges, the Lake Naivasha Managemertt Plan has been gazetted.

Leke Nakuru is another important Ranrsar Site famous for its unique large population of lesser flarningo. The

take ecosystem is rich in biodiversity and it is managed by the Kenya Wildlife Service (KWS). Major threats to

this ecosystem include pollution from industrial. rnunicipal and agricultural sources, wate level fluctuations due

to weather changes. Various initiatives supported by the Worldwide Fund for Nature (WWF) and KWS in
collaboration with Egerton University, local comrnunities, NCOs and government agencies have been put in
place to address these problems. The initiatives include awareness creation, tree planting programmes,

Environmental Impact Assessment (EIA) licensing and Environmental Audits (EA) for relevant projects.

t t8,622

318,192

222,319

431,499

602.281

1,692,913

Basin

[,ake Victoria

Rift Valley

Tana

Athi

Ewaso Ngiro
North

t
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Ground waters along the coast are threatened by seawater intrusion. Pollution from natural
sources affects the ground water quality in many areas due to high occurrences of nitrates,
fluorides, iron, manganese and mineral salts.

Box 5.2. Impacts of Flooding in Nyando District

Flash floods in many part of the Nyando River (espccially Kano plains) and parts of Sondu Miriu arising from
catchment deforestation, result in the destruction of river banks, food crops and infrastructure. Other iirpacts
include displacement of people, destruction of farms, homes and increased direase incidences.

5.3. SHARED WATER RESOURCES

5.3.1. Shared Aquatic Ecosystems
A shared ecosystem spans across the common border(s) of two or more parties. The parties
could be two or more communities sharing a small lake, two or more districts or two or more
sovereign states, sharing a large swamp. Due to the large number of shared aquatic
ecosystems in Kenya, this section only covers ecosystems shared between Kenya uni h.,
neighbours. These are lakes Victoria and Jipe; rivers Omo, Mara and Ewaso Ngiro South;
and the coastal/marine strip (Wakhungu and Sikoyo. 2003).

Lake Victoria: I-listorically, the Lake Victoria shorcs were fiinged by extensive papyrus
(Cyperus papyru.s) dominated wetlands and densc fbrest patches. Much of the forest cover
and the wetlands, especially on mainland catchments have been severely degraded through
excessive resource use by a rapidly rising human population.

These changes together with the decline in water quality are causing concern on the
sustainability of fish production, which is the rnost important resource from Lake Victoria.
One of the major causes of degradation of water resources in the Lake Victoria ecosystem is
poor farming practices. These activities contribute to soil erosion and siltation leading to
enrichment of the lake ecosystem with nutrients and pollutants from the catchments.

The contribution of nutrients from atmospheric deposition of nitrogen and phosphorous,
industrial and rnunicipal sources is negligible for the lake as a whole, but important for local
inshore areas (Table 5.6). General run-off and effluents from urban centres and lakeside
settlements are the main sources of excess nutricnts, which caLlse serious eutrophication in
near-shore environments associated with major towns. Eutrophication due to nutrient
enrichment, cause excessive growth of phytoplankton or macrophytes, which when they
decompose impair water quality (cause low dissolved oxygen, high turbidity and production
oftoxic gases such as hydrogen sulphide).

The Lake Victoria ecosystem has been tmder threat from eutrophication since the early 1990s
when changes in oxygen regimes and phytoplankton composition were noted. The lake
wetlands are undergoing serious degradation as a result of excessive resource harvesting,
over grazing and conversion to agriculture and industrial development. The over-loading of
the wetlands with rnunicipal sewage and industrial effluents is likely to outstrip its treatment
capacity. The near-shore wetlands are under threat too, from destructive fishing practices.

!
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Table 5.6. Nutrient pollution loads in Lake Victoria

Source: (ll/akhutrgu and Sikoyo 2003)

Nile perch and water hyacinth are two alien introductions that have had considerable impacts

on the ecology and socio-economic importance of the lake. Water hyacinth infestation and

proliferation is a manifestation of existing high levels of nutrients in the lake.

The yala Swamp located on the north-eastern shoreline of Lake Victoria, is one of the most

important riparian and floodplain wetlands around the lake, and indeed one of the largest in

Kenya. It piovides a very irnportant habitat for refugee populations of certain fish species,

which have otherwise disappcared from the lake, besides being home to some unique

waterfowl species such as the Papyrus Gonolek. l-he swamp supports livestock gtazing,

fishing, biomass luel, building materials, cralts, water, hunting, medicinal herbs, research and

tourism. Yala Swamp is also an irnportant habitat fbr various species of birds and animals'

Other functions are flood control, silt and nutrient trapping, and as a carbon sink'

The conversion of Yala Swarnp to agricultural uses is seen as panacea to food security and

employment in the area. Parts of the swamp have in the past been used to grow rice, maize

and sorghum. At present, a rice project of several thousand hectares is under implementation.

While th.r. developments have in"rportant socio-economic objectives, they have had

significant hydrological and ecological impacts on the swamp and associated lakes. Conflicts

and threats to the swamp include drainage fbr agriculture, uncertain land tenure, trncontrolled

grazing,lack of holistic management and inappropriate land use in the catchment.

Lake Kanyaboli is a favourable nursery ground and refuge area for many fish species, and it

has been nicknamed a'living mLlseLrm' tbr Lake Victoria frsheries because many fish species,

which have disappeared fiorn thc main lake, are still found in appreciable numbers in this

lake.

Lake Jipe: Lake Jipe lies astride the Kenya-Tanzania border. Tsavo West National Park

borders the southern portion of the lake, while Mt. Kilimanjaro dominates the horizon, some

distance to the northwest. Lake Jipe receives its main inflow from Mt Kilimanjaro. However,

there has been a considerable fall in the lake level.

In the 1960s, Lake Jipe had a boorning fishery dominated by Oreocromis.iipe and Clarias

gariepinus, with Barbus sp and Labeo sp as minor components. The lake, situated in a

iurg.iy arid environment, is the remaining vital resource to the riparian communities and their

livestock. It provides crucial watering and feeding resources to the wild game o1'Tsavo West

National park. The lake has a variety of avifauna including many Palaearctic migrant waders

and inter-African migrant water birds, whose status in the area is not clear.

,,

Source BOt)

_ (totts/ygatl
0

Total Nitrogen

_ (tg4qle3rf -
49,5 l0

Total Phosphorus
(tons/year)

Catchment 5,690

Atmosphere

Industry

0

5,610

r 02,1 50 24.400

410 340

Municipal 17.940 3,5r0 t,620

Total 23,550 155,5E0 32,050
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The causes and magnitudc of subsequent irnpacts of the changes in the environment and
resources of Lake Jipe. which still need to be established and documented, include:
o Collapse of the fishery probably due to changes in wz.ter quality;
o Increase in siltation due to increased hurnan activities in the catchments;
o Expansion of the emergcnt fi'inge of macrophytcs dorninated by T. domingersis escalated

by declining lake lcvcl and heavy siltation;
o Reduced inflow into the lake due to incrcascd watcr abstractiorr in the catchments and

interference with initial watcr florv pattcrns into the lake by heavy siltation in the
wetlands at the mouth of River Lumi;

o Increased salinity of lake water. due to reduced surl-acc irrflorv and/or infusion into the
Iake by ground water percolating through the rock; ancl

. Disappearance of the original hydrophl,tes such as nymprhaea and water lettuce, possibly
due to changing \^/atcr clualrty.

1'he apparent declinc in 1he cliversitv and nurnbers of avilauna is possibly due to the collapse
of the fishery and the deteriorating water quality, which have had considerable effect on the
food and general environmcnt o1'birds. Regarding thc management of Lake Jipe ecosystem,
there is need to:
o Conduct a cornprehensive and coordinated basin-wide scientiflc study to determine the

callses and impacts ol'the degradation;
o Forge partnership with key stakeholders to identily relevant issues, develop solutions and

formulate managernent strategies; and
o Integrate management of t,ake Jipe with Lake Nyurlba ya Mungu and River Pangani

basin ecosystems.

Coastal Aquatic Ecosystems of Kenyo tnd Tonzonia: 'fhe coastal rnarine belt within the
East African Community covers a stretch of about 1400 km of the western Indian Ocean,
shared by Kenya (aboul 600 km) and Tanzania (about 800km). The coastal rnarine belt
habitats include estuarine areas, coral reefs, mangrove forests, tidal flats and sea grass beds.
These ecosystems provide essential nursery beds, feedirlg areas and shelter for a large variety
of marine biota. The rivers extcnd for various distances inland, tapping water from the
hinterland and far beyond. 'l'he floodplains and deltas of most of these rivers suppon
important agricultural and other socio-economic actir,'itics in the regicln.

The array of resources in the tnariue and coastal environment supports social and economic
opportunities such as fishing. agriculture. aquaculture, tourisrn and industry. Degradation is
often exacerbated by thc shared naturc of the aquatic resourccs, which often rcduce the
degree of commitment to rational cxpkritation and managcnlent due to lack of a sense of
ownership.

In recognition of the importance of their nrarine and coastal areas and the environmental
threats they face, governments of Ilast Africa through LNEP's Rcgional Seas Programme
formulated a regional framervork and mechanisrns to acldress environmental and resource
degradation. The initiative by the East African Community (EAC) to "develop common
guidelines for Environrnental Lnpact Assessrnent of Shared frcosysterns" is in tandem with
UNEP's Regional Scas Programnle.

One of the most signiticant ecosyslems at the coast is the I'ana River delta. It is Kenya's
largest delta and among the ljvc rnost important deltas in the eastern Africa region. 'fhe delta
has been recognized as arl area of global importance due to its biophysical and socio-

)
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economic services. Efforts to declare thc area a Ramsar Site are ongoing. The dynanrics of
the river have resulted to numerous ox-bow lakes, several lloodplains and marshes, which
give rise to patches of riverine fbrests and other habitats with unique fauna and flora.

The delta is characterized by fresh and brackish water, dune system and coastal forest
habitats hosting a wide variety of species. including two o1'the five endangered turtles (the
green and hawksbill turtles), the elusive and threatened dugong, and provides important
nesting grounds for the Arctic tern, and feeding areas for whale sharks.

The 'l'ana River delta area is also of significant socio-econornic irnportance to local
communities and continues to play a vital role in their livelihoods through fishing,
cultivation, grazing and increasingly, tourism. In particular, thc delta serves as a dry season
grazing area forthe pastoral communities in and around the delta, and others coming {iom as

far as Garissa and beyond. Due to diverse and conflicting economic activities taking place in
the delta, there have been frequent resource use conllicts. Concerns have been raised
regarding past and ongoing utilization of the delta's resolrrces, which rnay drastically alter its
socioeconomic and ecological integrity.

Lake Turkona ancl Omo Basin: [.ake Turkana is the largest of the Kenyan Rift Valley lakes
and is situated at the northern tip of the country's border with Ethiopia. The Lake covers an

area of 7,560 km2 and receives most of its waters frorn the Omo River whose catchment is

prirnarily in the Ilthiopian highlands, and rivers Turkwell and Kerio originating fiom the
Cherangani l{ills in Kenya. The lake provides for the needs of the local communities through
fishing and navigation.

The lake contains a diverse array of both plants and phytoplankton. T'he lake's fishery is not

well developed for commercial exploitation. In terms of management, there are parts of the

lake that are protected under the Wildlife Act and include Sibiloi National Park on the

northeastern shores, Mt. Kulal Biosphere Reserve and North, Central ancl Southern Islands

National Park. Disappearance of both birds and crocodiles duc to reduced water levcls has

been reported.

[,and use changes upstream of thc Omo River are adversely affecting watcr quality in the

lake, mainly due to siltation.

Mora River and Mara-Serengeti Ecosystem: 'fhe Mara River is 395 krn long originating
fronr the Mau Complex in Kcrrya ancl discharges into Mara Bay of [,ake Victoriti in 'l'anzania.

Its sub catchments include t.oita Hills and l.oita plains. I'l.rc Mara River is considered tl're

lifeline of the Masai Mara National Reservc situated in the south-west of the courrtry. 'lhe

Masai Mara, which is contiguons to Serengeti National Park in Tanzania, is an important
ecosystem because it supports one of the richest and most biologically diverse composition of
far-rna in the region and is one of the most vibrant tourist attractions in the region. Virtually all
the wildlife and human life in the Mara-Serengeti ecosystem dcpend on Mara River for their
livelihood. However. the future of this function is threatened by the destruction of Mau

Forest Cornplex.

Ewoso Ngiro South River ond Loke Nstron: 'lhe sonrce o1'lrwaso Ngircl South l{iver is a
marsh area in a gently unclulating plateau between Olokurto and Shabaltaragwa. Nosagami

I
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catchment is 76 km2 and was completely forested in the 1960s, but now is almost completely

bare of trees. The river drains into the highly alkaline/saline Lake Natron in Tanzania, which

is a rnajor breeding habitat for the lesser flamingo in the region.

Loke Bogoriaz Lake Bogoria is protected as a National Reserve by Baringo and Koibatek

County Councils. It is a well-known feeding ground for the lesser flamingo and together with

Lake Natron form an intricate system of breeding and feeding grounds for the lesser

flamingo. The watershed of the lake is continually being degraded due to land use changes.

leading to soil erosion and siltation of the lake'

Lotikipi ploinsz The Lotikipi plain is located 90 km west of Lake Turkana and occupies an

area of 500,000ha in Kenya and slopes northwards into Sudan' The plain is located in a semi-

desert zone with annual precipitation of 250-500 mm. It receives its waters from several

seasonal rivers, some of which retain water in their beds during the dry season.

The floodplain is basically grassy with reeds and papyrus in the wettest sites and scattered

acaciaand Balanites trees. fhe floodplain, which lacks formal conservation status, is hardly

utilized except for some srnall-scale hunting. It is apparent that the plain has the potential to

revolutionizethe economic status of the region, if optimally used.

5.4. WATER AVAILABILITY AND UTILIZATION

5.4.1. Water AvailabilitY
The obiective of the lggg National water Policy is to facilitate the provision of water in

sufficient quantity. quality and within a reasonable distance to meet the needs of human

beings, agriculture. livestock and industry, while ensuring safe disposal of wastewater and

environmental protection. About 90Yo of the urban population has acces-s to safe water'

compared to 35i/o of the rural population (Welfare Monitoring Survey III, 1997). Shortfalls to

water access have been ..rponribl. for most conflicts especially between various demands'

5.4.2. Water Demand and Supply Status

Table 5.7 presents estimates of t-qqS water demand and projections to 2010. Water demand

estimates was 1.8 ;;iit;;;,;;"y i; 1993 and is projectid io increase to 3.7 million *3lduv

ay zot0, as a result of expected population growth. overall unit consumption rate per capita

*aS alro projected to increase frorn 88.8 llcld rn 1995 to 101 '6 llcld in 2010'

LVnter supptyz There are many types of water supply schemes developed in the country such

AS:

1) Urban water supply schemes that'cover mainly urban centres and their periphery areas;

2) Cornrnunity Uased water supply schemes that serve rural communities; and

3) Regional water supply scn#es that supply several urban and rural areas simultaneously'

Apart from the domestic water supplies, many water pans and dams are constructed

particularly in the ASAL areas for watering livestock'

t
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Table 5.7. Water demand estimates (l.Jnit: 1,000rn3/day;

I 995

Source: Minislry of ll/aler und Irrigolion records

5.4.3. Types of Water [Jses

There are various water uses which can be categorized into domestic, industrial, agricultural,
I ivestock and wildlif-e.

Domestic Woter Supply: Cornprises water used in households, commercial establishments

a1d institutions, and in certain cases, also incorporates a percentage of livestock water use,

particularly in the high potential areas.

The general ob.jective of the National Water Development Policy continues to be the

development of water supply systems to incorporate the provision of sewerage facilities for
disposal ol waste watcr. l)cveloprncnt of sewerage systelns has, however, been encountering

a problerl of land availability lirr sovage treatment plants. 'I'his is a major challenge in

advancirrg sewerage devclopment in thc urban centres.

Industrial woter suppty is norurally inc()rporated in the domestic water supply and serves

ildustrial needs. Water clr.rality requirements for domestic and industrial water are not

separated. As a result, clean water. which is treated fbr domestic use, is wasted on industrial

activities, construction and other uscs. 'fhe wastewater characteristics of the domestic and

ipdustrial water s),stenls are also firndamentally different. There is therefore need for

industries to pre-treat their wastewatcr bclore discharging into the public sewers.

lqater supply.for energ-y generution plays a key role in electricity production as hydropower

provides 57Yo of locally generated elcctricity. 1-he dependency was noticeable during the

prolonged 1999-2000 drourght when the supply was rationed as a result of the reduced

production of the hydroelectric energy to the national gridby 40Yo.

Hydropower generation olien entails building reservoirs that transform terrestrial ecosystems,

requires resettlement oI displaced corrmunities, alters seasonality and quality of river flows,

and impacts downstream water uscrs. Other soLlrces of electric power generation (thermal

and geothermal) also depend on water for cooling and recharge to maintain groundwater

leveli and equilibriurn. ln this regard, environmental impact of new projects and audits for

2010

Current study

Urban 6t6.2
Rural lar sca le 2t3 9

Small scale I 03.4

Previous
NWMP

Current
study

Previous
NWMP

Residential

Non-residential

Total

747.8 1,573.4 1.642.9

436.1

468.2 395.4 932.6

Sub-tota I 9ji.5
tlealth facilities r6.0
Schools r35.3

I,2 r 6.0 2.404.9 2,575.4
25.4

t76.3
Indust & Commerce 200.9

Sub-total 352.t
l .285.7

499.0

593.9 700.7 986.3

1.809.9 3. I 05.7 3.561 .7

(llcld) 88.8 t0t.6
[-ivestock
Water

5 t7.5 316.6

2.t96.6

583.2 62t.4

Grand Total I .804.3 3,688.9 4,183.2
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existing ones need to be well conducted tci mitigate adverse effects and nronitor compliance
respectivcly.

Water for ogriculturol production is largely dependent on rain v/atcr'. Ilou,o,er. of late,
there have been numerous crop failures as a result of clirnate change. This has made rainfed
agriculture unreliablc in many areas. Irrigated agricultr.rre is becoming important even in
areas where irrigation r,vould rrot have been consiclered earlier. In addition, rnigration of
people with farrning backgrounds into the marginal areas has introdLrced irrigation into the

ASALs making irrigatiou the largest user of water.

Livestock and wildlife water supply is drawn fiom surface, groundwater and rainwater
harvesting. In ASALs, livestock water-use commands the highest category of water demand,
particularly in areas where irrigation is not feasible. In this regard, ASAL development
revolves around adeciuate provision of watering points for livcstock.

Wildlif-e water supply is diflicult to assess since wildlife numbers and movements are

difficult to monitor regularly and determine demand. J'here are 3l national parks and

national reserves fcrr which data are available, and 13 of them have some constructed
facilities primarily for wildlife, such as waterholes, boreholes or darns. Almost all these
parks and national reserves require additional physical facilities. It is important to maintain
sustainable supplies of water for wildlife in protected areas in order to avoid human-wildlife
conflicts as a result of lr,ildlife movement into ad.lacent human settlemcnt areas in search of
water.

5.4.4. Water Abstraction
Water abstraction has been controlled by the Apportionment Roard under the Ministry of
Water and Irrigation. l'his function is being moved to the Water Boards formed under the

refbrm process in the water sector in accordance with the Water Act of 2002.

In thc past, illegal abstraction of u,ater has been rampatrt and enforcemertt rrcchanisms poor.
With the erlactment of [:MCA (1999), water abstractiou prcrjccts listcd in Schedulc II of the
Act should comply with EIA and ljA regulations. It is expected that stakcholder collaboration
will improve rranagement.

Source: Nakuru District SoE Report 2004

Box 5.3. Nakuru Flower Farms

The mushrooming of flower farms in Nakuru District, especially in Naivasha and Rongai divisions will worsen
the current water scarcity in the district. In Naivasha, most farms depend on water from the lake for irrigation.
The growing demand is unsustainable given that recharge for lake water is Malewa River whose discharge has

been declining due to water abstraction upstream.

The waste from the flower farms is released back into the lake, leading to increased pollution. Many flower
farms have also encroached into the lake's riparian land thereby depriving bird and wildlife of their food and

habitat.
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5.4.5. CatchmentDegradation
IIuman settlement activitics ar.rd land use practices including agriculture have resulted in
rcmoval of vegetation cover, making water catchrnent arcas vulnerable to degradation
cspe cially soil erosion in both I"righ potential lands andASALs resulting in:
a) Landslides which have occurre d in Murang'a and Meru districts;
b) Floods which have occurre d in Ilusia. Nyando and Kisumu districts;
c) Siltation of lakes (.lipe. Raringo and Ol Bollosat) and hyciropower reservoirs, thereby

rcducing their storagc capacitics.
d) Droughts and desertificzrtion processes; and
c) Climate change efl-ects as evidenced by erratic rainfallpattcms.

5.4.6. Efforts Towards Sustainable Utilization ofWater
'fhc 1998 National Water Policy addresses water resorlrce management. The emphar;is is to
preserve. conserve and protcct available water resources and allocate it ir-r a sustainable, rational
ancl comrnercial manner. The Water Act of 2002 has revolutionized the water sector by
introdr,rcing public participatiorr. 'l-he Act also establishes the Water Resource Management
Authority to coordinatc thc watcr sector activities in the country. The current relbrms in the
scctor include the formatior-r ol'seven boards to manage and coordinate water issues in thc scven
drainagc basins.

Water availability and utilization is guided by the lbllowing statutes:
a) The WaterActol-2002
b) The Environmental Managcrnent and Coordination Act (E,MCA) of 1 999
c) -l-he Local GovernrnentAct (Cap 265)
d) The Public HealthAct
c) 'fhe MiningAct
l) The ForestAct

5.5. WATER QUAI,ITY

Water quality is closely linked to the type and nature of activities and land use pr;lctices.
Inclustrial, agricultural. recreational and dornestic activitics olicn pollute water, thcreby
rcducing its qr.rality resultirrg in outbreaks of waterborne diseascs. Ongoing industrialization
and inte nsive agriculture contributcs to water contamination. Sornc of the urban population are
exposcd to hazardous chernicals as well as inf'ectious agents. Surl'ace and ground waters arc
gctting more polluted liom poor land use practices and poor disposal of liquid and solid wastes.

5.5.1. Sources of Water Pollution
The main water quality thrcats to human healtli and environmental saf'ety include sewage.
nutricnts, toxic rnetals and chcrnicals. l'he most widely spread pollutant is undoubtedly taecal
rnatter present in domestic scwage. causing high levels o1'pathogens in water supplies that are
not trcated. High colilbrm counts are Ibr-rnd in most surface watcrs used in the rural areas. Run-
ofl'liorn agricultural areas witli high f-ertilizer and chernical contents pollute most surfhce and
ground water sources. Metal contamination usually occurs on a local scale as a result of
industrial waste in selccted areas. I Ieavy metals originate mostly tiom municipal and industrial
wastewater treatment plants.

Dclbrcstation, river damuring and destruction ol wctlands arc all taking their toll on watcr
qual i ty. l)estruction of wetlands cl im inates a vast natural ll lter.
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Cases relating to water pollution were also investigated by the PCC which indicated wide
range of sources of pollution into our water systems as indicated by Box 5.4. Plate 5.1

illustrates problems of water pollution prevalent in most urban areas in the country.

Plate 5.1. Ll/ater pollution in urban areas

Incidence of ll/ater Borne Diseases: Diarrhoeal diseases accounted for 4.7%o of all out-
patient cases reported in 1999. The diarrhoeal diseases were more prevalent in Nairobi, Rift
Valley, Nyanza and Western provinces (HMIS, 1999). This could be associated with
crowded slum settlements in Nairobi, inadequate safe means of disposal of feacal matter,

Box 5.4. Cases relating to water pollution investigated by the PCC

About 13% of complaints investigated related to pollution of the following water masses: Lake Victoria,
Indian Ocean, Rivers Athi, Nairobi, Nyando, Yala, Nzoia, Burguret and, Yondoni. The nature of cases
included:

a) Disposal of untreated sewage into water masses;
b) Discharge of industrial and domestic effluent into water masses;

c) Disposal of solid waste into water resources;
d) Oil spillage into water masses, e.g., oil spill in Mombasa and Lake Victoria;
e) Washing of motor vehicles next to lake shores, rivers banks and beaches;

0 Siltation caused by poor agricultural practices; and
g) Physical development on riparian areas and coastal shores.

Investigations revealed that: sewage remains the largest source of contamination of water masses (Plate
9. 1). Regrettably legislation and regulations protecting water masses and catchments areas are not fully
enforced by local authorities which appear to have abdicated their responsibilities by allowing the discharge
of untreated waste directly and deliberately into water masses. Equally, the provisions in the
Environmental Management and Coordination Act and other relevant statutes that protect the aquatic
ecosystems are not being fully enforced. It is therefore recommended that NEMA in consultation with
relevant lead agencies should take urgent measures to mitigate water pollution by strengthening integrated
management ofwater resources and enforcing the relevant legal provisions.

{
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poor ht'[icrtic practiccs ancl lack of sal'e water (Table 5.8). Trends o['waterborne disease
outbreaksbctu,cctr l!)9tland2004areoutlinedinTable5.gandTable5.l0respectively.

Tablc 5.8. ILeportcd incidcnces of diarrheal diseases

1996 1997 I 998 1999

Total t\//oTotal |t//lt Total o/ Total o/

701.207 4.5 7 19.439 5.3 63 1.488 4.7 643.151 4.7

Source: Minislry of Heolllt, 1999

Table 5.9. Cholera trends, 1998-2004

Source: Mirtislry of Health, 2004

Table 5.10. Water borne diseases outbreaks in 2004

Disease Cases Deaths Affect Districts

Cholera 2| 4

0

0

Kwale, Kilifi & Mombasa

Diarrhoea with
blood

Typhoid

170

27

Kitui and Malindi

Kitui and Malindi

Source: Ministry of I'Ieolth, 2004

Most commllnitics believe that children's faecal matter is safb and not ntuch effort is made to
ensure safe disposal. According to a Kenya Demographic l-lealth Study (KDHS) conclucted
in 2003, oriy 42%o of womeu in Kenya were lbund throwing children feacal matter into a

toilet or latrine; othcr methocls inclucled rinsing away (l5o/o) and throwing them either
olltside tlie yard or outside their drvellirtg/houses. In North Eastern Province, only l3% of
the wonren were fburld disposing children lirecal rnatter into a latrine.

5.6. WA'I'tiR IIARVESTING

Ecosystem approaches have been promoted as a nreans of establishing links between
environtnental issues related to land management and clevelopment ([NEP Governing
Council, Decision 21ll). Water has been identified as a local area in land use management
and environmental assessment. Environmental degradation of drylands aggravates poverty
and fbrces inhabitants to emigrate in search of water and pasture.

q

Yea r Cases Deaths
I 998

I 999
I 5364 923
t0964 368

2000 I 509 93
2001 l00l 55
2002 il9 l0
2003 0 0
2004 2| 4

Land-trse ancl Ll/aler Rcsottt'ccs r35



State of Environment Report 200J, Kenva 
.

The national supply of piped safe drinking water is very low, with 40Yo coverage. This makes

rain water an important alternative. The country has the potential to harvest 350 billion cubic

metres of rain water. However, problems of technological adaptation coupled with high
Ievels of poverty have impeded the efforts.

The World Sumrnit on Susrainablc Develrrpnl€llt (WSSD) recognized the provision of water

as a critical component to sustainabie development. Rainwater ltarvesti;rg should meet a

substantial part of this dernand. fhe physico-chenrical properties of rainwater are generally

good. However, rainwater quality depends on the locality and surt'ace ovcr rvhich it is

collected and handled. Fu(her, the qualiti, of rainwatcr is determined by the type of land use

activities and practices. Soil and water conservation is irnportant in the intcgrated

management of water resources.

About 68%o of the population live in rural areas and subsist on ratnfed agriculture. Most of
this population group often harvest rainwater using various methods, some of them

detrimental to water quality. It is therefore important to ptomote best practices in rainwater

harvesting to ensure human anclenvironmetttal health arld safety.

Water availability in ASALs shows major disparities where its spatial and temporal

distribution is skewed, with most areas receiving flash rains that end up unused. High
population growth in high and medium potential lands has resulted in migration to marginal

areas with fragile ecosystems, which are either water stressed (having less than 1700

m3lpclyear) or s-uffer from water scarcity (less than 1000 ml p.c.lyear).

Existing ll/ater Harvesting Facilities/Technologies: Rainwater collection on natural land

surfaces is a key land use. Such surfaces include rock surfaces, agricultural and range lands.

Other surfaces include artificial surfaces, roads. residerttial, institutional and business

premises, and other open areas specially prepared lor water harvesting.

Storage is largely to meet emergency demand, mitigating water stress and as part of
requirements for surface water abstraction permits. Inadequate storage has been responsible

for some of the observed climate change impacts. Inadequate storage has harnpered efforts to

produce sufficient food, fodder, fibre and to support climate change enabling activities.

Climate variability has increased the need to increase storage capacity in order to meet dry

seasons demands. Currently, there are 3,000 small pans and dams in Kenya with a total

storage capacity of approximately 124 million cubic meters. Additional storage volume is via

sand and iub-sutface dams, ponds and others. By 2010, about 30 times the'current capacitv

will be required, based on catchment conditions existing in 1980. As massive degradation has

occurred since 1980, a lot more storage and massive development of storage infrastructure,

design, construction and maintenance technology will be required. Water resources

assessment records and proper planning will be paramount.

Kenya has not invested adequately in water harvesting. Maximum per capita storage of
surface water has declined from ll.4 ml in 1969 to 4.3 *'in 1999. Investment of about

Kshs.38 billion annually is required for the next 30 years to mitigate against decreased flows,

storage and resultant impacts of climate change.

-
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poor hvgicuic practiccs and lack of safe water (Table 5.8). Trends ol'waterbor.e disease
otttbreaksbetr,vcctr l!)gfland2004areoutlinedinTable 5.gandTable5.l0respectively.

Table 5.8. Ileportctl incidences of diarrheal cliseases

1996 1997 I 998 I 999

Total lt//o Total o//o Total o//o Total o//i

701.207 4.5 719,439 -5.3 631,488 4.7 643.15r 4.7

Source: Ministry of Heoltlr, 1999

Table 5.9. Cholera trends, 1998-2004

Source: Minislry of Heoltlt, 2004

Table 5.10. Water borne diseases outbreaks in 2004

Disease Cases Deaths Affect Districts

Cholera 211 4 Kwale, Kilifi & Mombasa

Diarrhoea rvith
blood

170 0 Kitui and Malindi

Kitui and MalindiTyphoid 27 0

Source: Ministr.y of lletlth,2004

Most comnrunities believe that children's faecal matter is safe and not much effbrt is made to
ensure safe disposal. According to a Kenya Dernographic Health Study (KDHS) conducted
in 2003, only 42%o o1'women in Kenya were fbund throwing children feacal matter into a
toilet or latrine; other rnethods inclr.rclecl rinsing away (15%) and throwing them eitirer
outside the yard or outside their dwelling/houses. In North Ilastern Province, onl1, 13yo of
the women were found disposing childrcn laecal matter into a latrine.

5.6. WATER HARVESTING

Ecosystem approaches have been promoted as a means of establishing links between
environmental issues related to land management and development (IJNEP Governing
Council, Decision 21ll). Water has been identified as a ltrcal area in land use management
and environmental assessr-nent. Environmental degradation of drylar-rds aggravates poverty
and forces inhabitants to ernigrate in search of water and pasture.

5

Yea r Cases Deaths
I 998 ts364 923
r 999 10964 368
2000 I 509 93
200 r l00 r 55
2002 3t9 l0
2003 0 0
2004 2n 4
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The national supply of piped safe drinking water is very low, with 40o/o coverage. This makes

rain water an important alternative. The country has the potential to harvest 350 billion cubic

metres of rain water. However, problems of technological adaptation coupled with high
levels of poverty have impeded the efforts.

The World Surnmit on Sustainable Devel, rpment (WSSD) recognized the provision of water

as a critical component to sustainabie development. Rainwater ltrt'vesiing should meet a

substantial part of this dernand. The physico-chenrical properties of rainwater are generally

good. However, rainwater quality depends on the locality and surlace over rvhich it is

collected and handled. Further, the quality of rainwatcr is determined by the type of land use

activities and practices. Soil and water conservation is important in the intcgrated

management of water resources.

About 68% of the population live in rural areas and subsist on rarnfed agriculture. Most of
this population group often harvest rainwater using various methods, some of them

detrimental to water quality. It is therefore important to promote best practices in rainwater

harvesting to ensure human ancl environmental health arrd safety.

Water availabitity in ASALs shows ma.jor disparities where its spatial and temporal

distribution is skewed, with most areas receiving flash rains that end up unused. High
population growth in high and rnedium potential lands has resulted in migration to marginal

areas with fragile ecosystems, which are either water stressed (having less than 1700

m3lpc/year) or s-uffer from water scarcity (less than 1000 m3 p.c./year).

Existing Water Harvesting Facilities/Technologies: Rainwater collection on natural land

surfaces is a key land use. Such surfaces include rock surfaces, agricultural and range lands.

Other surfaces include artificial surfaces, roads, residerrtial, institutional and business

premises, and other open areas specially prepared lor water harvesting.

Storage is largely to meet emergency demand, mitigating water stress and as part of
requirements for surface water abstraction permits. Inadequate storage has been responsible

for some of the observed climate change impacts. Inadequate storage has haripered efforts to

produce sufficient food, fodder, fibre and to support climate change enabling activities.

Climate variability has increased the need to increase storage capacity in order to meet dry

seasons demands. Currently, there are 3,000 small pans and dams in Kenya with a total

storage capacity of approximately 124 million cubic meters. Additional storage volume is via

sand and sub-surface dams, ponds and others. By 2010, about 30 times the'current capacitv

will be required, based on catchment conditions existing in 1980. As massive degradation has

occurred since 1980, a lot more storage and massive developrnent of storage infrastructure,

design, construction and maintenance technology will be required. Water resources

assessment records and proper planning will be paramount.

Kenya has not invested adequately in water harvesting. Maximum per capita storage of
surface water has declined from ll.4 m3 in 1969 to 4.3 m3 in 1999. Investment of about

Kshs.38 billion annually is required for the next 30 years to mitigate against decreased flows,

storage and resultant impacts of climate change.

a

r36 Land-use and Ll/ater Resources



t

There is low level adoption of water harvesting technologies by rural households and
agricultural activities, due to inadequate awareness and low incomes. Other limitations to
rainwater storage are technological, social, economic, cultural and climatic. Surface and

underground storage reservoirs fed by surface runoff are some of the existing strategies in
rainwater harvesting for agricultural and household use.

Table 5.11. Provincial Water Resource Issues

Earth. sand &
S rrb-surface

dams, rock
catchments in
Kitui, Mwingi,
40Vo coverage in
Mbeere,300
roof RWH in
Moyale

Urban RWH, Ruai,
Kasarani

8 dams in
Kasarani

t

Taita-Taveta

r Reduc ini; hum an-w i ld I i[e confl icls

Agriculture ond Livestock: Agriculture and livestock water-harvesting facilities include

sand and subsurface dams, earth dams, pans, rock catchment and appropriate storage. Various

types of micro and macro catchment systems are applied in agricultural and livestock water

harvesting. In this regard, provisions for low season irrigation purposes in water permits

should be reviewed in the event of scarcity especially water for domestic use. Water

harvesting for livestock is a major priority in ASALs where harvesting facilities are located.

The potential negative impacts on the environment include overgrazing at watering points.

Conflicts between agricultural and livestock water will persist unless sufficient plans are

made to meet both demands adequately and mitigate any negative impacts (Table 5.1l).

5.6.1. Efforts Towards Sustainable Harvesting and Utilization of Water
Target 10 of the Millenium Development Goals (MDGs) aims to halve the number of people

(about 1.2 billion) without sustainable access to safe drinking water and basic sanitation by

)Of S. In Kenya, this converts to 650,000 people per year over 10 years to make per capita

supply about i300 -'/y.ur.
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Promotion of rainwater harvesting could be achieved l;y upgrading existing RWH activities,
promoting crop varieties that are efficient in water use, enhancing waste water management,
practicing safe pesticides use and promoting agroforestrl,. Reviving traditional RWH practices
has played a major role in conflict resolution and has been a key strategy in stimulating local
economies. Respect for social value of rainwater has been known to contribute to prevention of
conflicts.

5.7. DROUGHTAND FLOODS

5.7.1. Drought
Drought and dry spells occur when the amount of overall rainfall at any one time is below the
minimum required to generate fundarnental ecosystem services to support crops and livestock
production and human health. The rainfall depth in drought events is generally below 300 mm
(Rockstrom, 2000). Agricultural drought occurs when there is inadequate soil moisture to
support crop production.

The Kenya government has put in place programmes designed to rninimize risks associated with
drought. This has helped to put in place instruments for early warning, contingency plans and
mitigation. The drought recovery programme initiatives include Drought Management Project
(DMP), Drought Preparedness, Intervention and Recovery Project (DPIRP), Emergency
Drought Recovery Project (EDRB), and theArid Lands Resource Management Project.

The areas affected by drought and dry-spells have experienced reduced water levels leading to
human, livestock and wildlife populations concentration near available watering points. This
causes degradation, loss of livestock and high incidences of disease outbreaks due to poor
hygiene and sanitation practices as well as poor water quality and inadequate amounts.

Droughts have been rccorded to occur between three to lO-year periods. Drought experienced
rn2004 was due to erratic long rains (March-May 2004),which resulted in a drought emergency
affecting 26 oul of 71 districts in the country. This caused a severe water shortage that affected
the agricultural and industrial sectors resulting in acute human and animal suffering as well as
degradation of environmental resources. Some of the drought prone areas in Kenya include
Turkana. Malsabit. Mandera, Wajir, Garissa, Tana River, Isiolo, Samburu, Baringo, Koibatek,
Trans Mara, Narok, Kajiado. Kitui, Machakos, Makueni, Mbeere. Maragua. Nyambene and
Tharaka districts.

Tue La Nina drought of 199912000 afl-ected4.7 rnillion people. in the period 1999-2004 drought
was reported in Sarnburu, Bomet, Narok, Keiyo, Vihiga, Maragua Kirirryaga, Suba, Bondo,
Mwingi, Isiolo, Mbeere and Moyale districts. The vulnerability to droughts and dry spells in the
prone areas exerts very high pressure on livelihoods and erodes the coping mechanisms of the
affected cotnmunities. Impacts were aggravated by inadequate rehabilitation of water supply
infrastructure damaged by El Nino.

Some o1'the major consccluences of drought include acute and chronic rnalnutrition rates of
about 35o/o and45% (LTNICEIT, 2004). In drought prone areas, diseases are common as a result
of malnutrition which increases rnortality rates. Further, droughts result in loss of livelihoods,
leading to over-reliance and unsustainable utilization ofnatural resources.
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Mitigation Meusures for Drougltts: The Government received support frorn IJNICEF,
which conducted nutrition surveys in Febmary 2004. The results were 'used to support
decisions by tlie Kcnya Food Security Group and Office of the President in fbod aid and non-
food interventions. In .Tune 2004, LINICEIT also participated in a multi-sectoral assessments
undertaken by the Kenya Food Security Group. UNICEIT has continued assistance
programmes in nutrition, health, water/sanitation, education and HIV/AIDS in the North-
Eastern Province, 'I'urkana and Marsabit (Table 5.12).

Table 5.12. Costs implications related to drought

Sectors Amount required (Us$)
Health and Nutrition 3,3 93,600
Water and Sanitation 3,528,000
Education & Child Protection I ,7 I 3,600
Total 8,635,200

IINICEIT has been providing supplementary food for 5,000 yoLlng children in Turkana. In
addition, emergency health kits and critical imrnunization equipment have been sent to the
drought-aff-ected areas.

Other mitigation rneasures included improving reliable access to safe water, hygiene and
sanitation lacilities fbr the drought-affected communities, especially schools. In addition,
partnership mapping to assist in optimal use of resources has been undertaken since the last
drought of 1999-2002. Ilarly Warning Systems have been strengthened through the Arid
Lands Rcsource Managcurent Pro.iect to enhance an eff'ective drought monitoring system.
The project publishes early warning system bulletins, which provide infclrmation on drought
situation.

Participatory commurrity initiatives have also been adopted in drought management. The
Arid and Semi Arid I-and Management Project has helped develop a number of drought
rnitigation interventions through a participatory approach in I I districts. The strategic
drought managemertt and contingency plans have been elaborated by the District Steering
Groups including all stakeholclers. Comrnunities have, through a Participatory Rr-rral
Appraisal, set their drought rnitigation and developmental priorities.

Access to water in thc drought afl'ected areas has been addressed through contigency funds,
established in 2001/02 financial year. The initiatives airned at facilitating conflict resolution,
creating shelter facilities lbr internally displaced persons, supporting water tankering to
remote commutrities and providing fast-rnoving spares as well as emergency repairs of
boreholes.

About 24 seleoted pasture areas were equipped with temporary water supplies replenished by
tankering as grazing reserves. Other investments financed boreholes, water pans and shallow
wells wlrich irnproved access by an estimated 40oh or 800.000 of the arid lands population
and an equivalent tlr higher percentage of livestock population. These initiatives have
improved both livestock and human well-being and health.

-
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5.7.2. Floods

Kenya is highly vulnerable to rnajor natural hazards such as floods, which have caused
considerable loss of human, livestock and wildlife, as well as damage to infrastructure and

social services. Past occurrence of floods has had both positive and negative impacts to life,
environment and economy.

The negative impacts included destruction of property and infrastructure, increased soil
erosion in areas with poor land use and management practices, and increased frequency of
mud and landslides, especially in the hilly areas of Muranga, Embu and Meru. Other negative
impacts were surface and ground water pollution, destruction of small storage earth dams,
and increased siltation of aquatic bodies. However, floods have had positive effects, such as

dilution of pollutants, enhanced soil moisture for crop farming and improved hydro-power
generation.

Agriculture and Livestock Sectors: Heavy rainfall resulted in high incidences of disease

outbreaks for livestock and crops in most parts of the country. The flooding also affected
farms through water logging leading to further reduction in yields, and destruction of
Iivestock watering facilities. Several cases of deaths of animals through drowning were also

reported, especially in low lying districts of Kisumu, Budalangi, Nzoia and Nyando basins.

The combined loss was estimated at Kshs 17.9 billion. In ASALs, the rains depicted a

different scenario with a remarkable improvement in crop and livestock production.

Infrastructurez Transport and communication sectors suffered the consequences of the

1997-98 El Nifto and2002 rains. Several roads and bridges were destroyed, comprising about

100,000 km of both rural and urban roads. This seriously affected transport network in most
parts of the country. The damage was estimated at Kshs.50.9 billion.

Overhead and underground power cables were destroyed by falling trees/posts and collapsing
buildings, causing a disruption in services including electric energy supply. However,
recharging of the hydroelectric dams by the rains enhanced hydro-electric power generation.

Mitigation: The 1997-98 El Nifio rains showed that the country was not adequately prepared

and had no facilities in place to deal with adverse impacts of floods. The government lacked a

flood disaster management policy and an institutional framework to monitor and manage

flood disasters.'Public awareness creation programmes were initiated and the floods were

declared a national disaster. The government mobilized resources for relief food, water
treatment chemicals, alternate power generation and medical supplies to the worst-affected
communities. Donor support was also mobilized to assist in rehabilitation and emergency

operations. NEMA is working closely with all relevant institutions to mitigate environmental

disasters.
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5.8. OUTLOOK

There is need for a policy on national disasters and floods with strbng and well coordinated early
warning and management mechanisms between the lead agencies such as the Kenya
Meteorological Department (KMD), Central Bureau of Statistics (CBS),. Department of
Resource Surveys and Remote Sensing (DRSRS), and the Arid Lands Resource Management
Project in the Oflice of the President.

There is also need to develop a cost-effective drought and flood management system to manage
risks and improve the livelihoods ofpersons living in drought-prone areas. The key features are a
decentralized planning, decision-making, financing and implementation system at the district
level, supported by a responsive and well-coordinated national body.

Capacity building is critical to drought and flood management. This should be done while
considering the participation of local communities to cultivate a sense of ownership and
accountability. The grassroots level multi-sector institutions should also be strengthened in
order to improve the effectiveness of project interventions. This would significantly help in the
implementation of devolved procedures and prepare the ground for more accountability and the
empowerrnent of benefiting comrnunities, allowing the larger issues like conflict resolution to
be addressed. In addition, the government should promote public education through pro-active
awareness carnpaigns on causes and consequences ofdrought and flood events. Women and the
youth should be particularly targeted, as they are the most vulnerable groups in the society.

The forecast should, if possible, be for periods longer than three months, so that effective control
measures can be put in place. It is also necessary to design and sustain strategic food security
reserves lbr emergency use during such disasters.

There is need for appropriate policies, plans and strategies to support flood prevention through
integrated watershed development programmes in all prone areas. In urban areas, water
drainage systems should be maintained and serviced regularly to avoid blockage and subsequent
flooding. Similarly, there is need to install and strengthen flood control measures such as dykes
and dams to provide a perrnanent solution to flooding occurrences.

Additionally, the following measures are recommended for action.. Implement reforms as per the WaterActof 2002;
. Enhance environmental sanitation and hygiene standards;

' Promote rainwater harvesting strategies and best practices at the household level;
' Develop rainwater harvesting promotion centers for awareness and demonstration training;
' Enforce relevant lanci resource laws/regulations including Environmental hnpact

Assessment and Environmental Audits ;I Promote research to generate relevant information to support decision-making;, Invoke conservation orders where necessary as stipulated in EMCA ,1999;r Conserve wetlands from overuse and conversion to other uses through participatory
approaches and appropriate management plans in accordance with precautionary principles;
and

' Increase investments in physical and other appropriate infrastructure, especially inASALs.
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CHAPTER SIX

I

USE AND

6.1. INTRODUCTION

The overall national development objectives include accelerated economic growth, improved
productivity in all sectors, equitable distribution of income, reduction of poverty, enhanced
agricultural and industrial production, increased employment opportunities and improved rural-
turban balance. The extent to which these objectives can be realized on a sustainable basis and in
an environmentally sound manner is dependent on the degree and economic efficiency with
which critical factors of production are made available. The realization of these ob.iectives is
only f'easible if quality energy services are available in a sustainable, cost efl'ective and
aflbrdable mannerto all sectors.

Energy is a driver to economic development of any country. Its five major categories of energy
sources have been identified in Kenya, namely biomass, fbssil fuels, electricity, solar and r,r,ind,

all of which are at different levels ofexploitation.

The status of these energy sources, their utilization impacts on natural environment. The
impacts of changing land uses on energy are analyzed together with consumption patterns,
demand, supply the unexploited energy potential. Threats and issues of energy-based pollution
are analysed taking cognizance of impacts of energy and land use. The requirements of
environmental impact assesstnent and audit in energy related activities and programmes have
been highlighted.

An outlook at the end of the chapter presents recommendations, appropriate policy responses
and regulatory measures necessary to enhance opportunities in the energy sector. This will form
the basis lbr collaboration between the NEMA and the relevant stakeholders in the further
development ofthe energy sector especially in regard to monitoring compliance to provisions of
EMCAas the country continues to develop.

6.2. TYPES AND SOURCES OF ENERGY

There are five broad energy sources. namely biomass, fossil fuels, electricity, solar ancl wind
(Table 6.1). Biornass contributes 68% of all energy needs, petroleum (22%)and electricity (9%)
(Figure 6. 1).

Apart from fossil fuels, which are imported, the rest are produced locally, each with'n,arying
impact intensity on land-use. Most energy resources. though locally available, require external
technologies in terms of hardware fbr their production and conversion. Acquisition of such
technologies impose heavy dernands on the meagre foreign exchange.

Biomass energy is the principal source of energy for most Kenyans, particularly those living
in the rural areas. Petroleum fuels, on the other hand, dominate the modern economic energy
supply.
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Electricity has the advantage of being extremely versatile, but its distribution nationally is
quite low at l5o/o.

Figure 6.1: National energy supply by
source

Electricity
9Yo

Others
1Yo

Petroleum
22 Yo

Biomass
68 Yo

Source: Ministry of Energ 2004

Biomass Energt: Biomass energy is the largest form of primary energy accounting for 680/o

of the total national energy consumption. It represents various wood-based fuels, which
include fuel wood, charcoal, biogas and biomass wastes. Fuel wood and charcoal are

collectively referred to as wood fuel; they are the largest and most common form of biomass
energy consumed in Kenya. A comprehensive biomass study undertaken in 2000 revealed
that the principal sources of fuel wood were agro-forestry (84%), biomass in trust lands (8%)
and gazetted forests (8%).

Fossil Fuels: All fossil fuels are imported either as crude oil or refined petroleum products.
The refining of crude oil is done at the Kipevu Oil Refineries in Mombasa, where a range of
products is obtained. The petroleum products are subsequently transported to various retail
outlets countrywide via road tankers or oil pipeline.

Electricity.' The major sources of electricity in the country are hydropower; thermal power
and geothermal. The minor sources are biomass-based co-generation, solar photovoltaic,
wind and mini/micro hydropower.

Non-conventional Energt Sources: Non-conventional energy sources include animal
draught power, dry cell batteries and candles. Animal draught power is extensively used in
agriculture in carrying luggage and drawing water in both rural and urban areas. Dry cell
batteries are conrmonly used for flash lighting and for powering domestic entertainment
appliances such as radio and TV as well as to run other appliances like clocks.

6.3. STATUS OF THE ENERGY RESOURCES

Sessional Paper No. 4 of 2004 on Energy sets out the national policies and strategies for the
energy sector. 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'.

-
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6.3.1. Biomass Energy
Biomass energy resources are derived from forests formations such as closed forests,
woodlands, bush lands, grasslands, farmlands and plantations as well as from agricultural and
industrial residues.

Currently, there exists a growing imbalance between supply and demand of biomass energy
(Table 6.1). In 2000, the biomass demand stood at 34.3 million tonnes as compared to an

estimated sustainable supply of l5 million, thereby indicating a deficit of over 56%, while the
current deficit is estimated at 60%o. The principal drivers of biomass energy demand are

population growth, lack of access to energy substitutes and the growing incidence of poverty
among Kenyans. Biomass energy supply and demand imbalance is exerting considerable
pressure on the remaining forest and vegetation stocks, thereby accelerating the processes of
land degradation and desertification. In addition, the production of biomass energy poses a

threat to competing land use systems such as agriculture, forestry and human settlements.

Among the components of the biomass energy, charcoal is an important fuel, particularly for
urban dwellers. Since charcoal production depends on woody biomass, its rising demand is
associated with the increasing levels of deforestation. In areas adjacent to major urban
centres, charcoal trade is active (Plate 6.1). Effective regulation of the charcoal industry
remains one of the key challenges facing the govemment.

.t .l

1t p
G

Plate 6.1b. Wholesale o.f charcoal is common along major highways

Retailing of charcoal in urbanPlate 6.1a
centres
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6,3.2, Petroleum
The petroleum industry is constrained by limited supply facilities for fuels including
Liquefied Petroleum Gas (LPG), inadequate distribution infrastructure in the remote parts of
the country, price and inadequate enforcement of legal and regulatory provisions. This
exposes the public to health, environmental and safety hazards. In addition, the sub-sector has
experienced proliferation of substandard fuel dispensing facilities and services, including the
mixing of motor fuels with kerosene and dumping of export fuels for illicit financial gains at
the expense of both the consumer and government revenue.

6.3.3. Electricity
Electricity is crucial to Kenya's economy given its versatility in application. However, its
consumption is extremely low at l2l kWh/capita, while national access rate at about l5oh is
below the average 32 o/o for developing economies. Table 6.1 shows the energy supply and
demand between 2000 and 2004.

The generation system has an installed capacity of 1,239 MW, comprising 677 MW of
domestic hydropower (55o/o), with 30 MW (2%) being imported from Uganda, 125 MW
Geothermal (10%), and 407 MW oil-fired thermal (33%) (Figure 6.2). The corresponding
effective capacity is I I I 1.2 MW under normal hydrology against a peak demand of 821 MW'.
However, under severe drought such as was experienced in 2000, the effective capacity of the
hydropower plants would be reduced from 639 MW to 501 MW.

The construction and operation of electric power projects has direct impacts on the quality of
the environment either by the emission of pollutants or by changing the ecological systems.
Such 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 minimize adverse impacts of such projects. As such,
comprehensive EIA studies are required for all projects prior to their licensing to ascertain
the level of potential environmental damage, the required mitigation measures as well as the
associated costs.

Iigdre 6.2: Current Eectric Power Supply b1'

source
Geothernel
(125 r\A /)

10o/o Flydropow er

(707 [\/IVV)

57Yo
Thernal

(409 l\ 4/)

33o/o

6.3.4. Renewable Energy Sources
Kenya is endowed with significant amounts of other renewable energy sources, which
include solar, wind and small hydropower plants, power alcohol, biogas and municipal waste
energy. However, only solar, wind and small hydropower plants are currently being
harnessed.

t

a

5J
I

I

Land-use and Energ1,, Resources 147



State of Environntent Report 2004, Kcn1,a

Solar Energy: Solar energy is used fbr heating and drying, while solar photovoltaic (PV) for
lighting, water pumping, refrigeration and telecommunications. Solar PV is widely used for
provision of electricity in ofl'-grid rural and urban slum areas. It is estimated that upto 220,000
solar PV units are currently in use in Kenya. About 7,000 solar thermal units are in use fbr drying
and waterheating.

l;ltind Energy.' Wind energy has been used in Kenya primarily fbr water lifting since the
beginning of the 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 r1lore attractive particularly
in areas remote fiom the grid and oil supply outlets.

To promote investment in wind energy generation, the Ministry of Energy has completed
preparation of a National Wind Resource Atlas. As revealed by the atlas study, wind energy
potential fbr power generation shows varying temporal and spatial distribution. Generally. most
areas in the country are endowed with less than 300 Watts m' lFigure 6.3). To ensure security of
supply, the government is promoting the development of wind-diesel hybrid systerns fbr
electricity generation in areas remote from the national grid. A total of 550 kilowatts have been
installed, generating about 0.4 gigawatt-hours ofelectrical power.

Biogos: Biogas technology has been actively promoted in the country since early 1980s. About
1,392 biogas plants have been installed, each producing about I .2 m' of biogas per day. Faster
adoption of the technology is hampered by the high capital costs of construction and low level of
awareness.

Co-generation Using Bagasse: Co-generation using bagasse as a primary fuel is common
practice in the domestic sugar industry. The industry comprising seven sugar companies
produces a combined average of L8 million tonnes of bagasse with fibre contents of about 18%
by weight annually. Out of this quantity. about 56Yois nsed in co-generation using an installed
capacity of 25 MW and the balance disposed at cost. Mumias is the only sugar colnpany among
the seven f-actories that is self-suflicient in electricity production from its bagasse and has the
capacity to sell the surplus 2 MWto the national grid.

Animal Power: Animal draught power is a rnajor source of energy in the agricultural sector fbr
tillage as well as fbr transportation. This entails use of oxen. donkeys and camels. among others
for ploughing and/or hauling of luggage. This energy source has neither been quantified nor well
planned.

6.4. IMPACTS OFENERGYRESOURCES ON LAND USE

Kenya relies on three major types of energy, namely wood energy, petroleum and electricity.
Apart fiorr-r petroleum, the rest are sourced locally. Some of the energy problems currently
experienced include high and rising import bills. adverse environmental irnpacts of current
patterns of energy usc and inadequate energy resources available to the majority of the poor
especially in rural areas. Kcnya has been spending over 60%o of total fbreign cxchange earnings
on petroleum imports and the erratic price increases has reduced access to energy resources.
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Table 6.2. Comparison of energy consumption by type in selected districts

Type of Enerqv
District and
Consumptio
n Estimates
Provided

Wood-fuel
and

Charcoal
(%l

Hydro-
electricity

Geothermal
('hl

Solar
(%')

Biogas
(%)

Kerosene
(%)

Wind
(%)

Others
(%t

Narok 99 l0 2 I 70 2

Nvandarua 99 I 0.000 houses 1.5

Mbeere 80

Kisumu 75 2 I I 5

Thika 80 57 5 19.5

Kuria 95 5

Kakarnepa 96 49.6 92 2l
liara 99.5

Sarnburu 85.9 2 2 2 2.3

Bureti c)\.2 r.5 0.7 97.4

Taita Taveta 90 l0
Keivo 301 17 houses I I 82 houses

Transmara 90 2

Kericho 7t -t

Waiir 85

Merr.r North r00 0.4

Maragua 80 0.4 l6
Garissa 93 t.4 3

'l'rarrs Nzoia 90

Source: Dislricl SoE Reports 2004

Wood energy supplies about 68% of the total national primary energy demand and 95yo in the
rural areas (firewood and charcoal). Energy requirements impact profoundly on other oompeting
land uses such as agriculture, tbrestry, human settlements and infiastructure. Hydropower as the

major source of electric power exerts considerable pressure on water resoLlrces fbr other uses,

displaces human population as well as taking up land from other uses. Geothermal energy is an

important source of energy nationally. Its source is predominantly within pastoral lands. It is
therefbre important to undertake comprehensive impact analysis in order to ensure balanced
resollrce development and thereby address any potential conflicts.

Kenya has no known commercial reserves o1' petroleum, coal and natural gas although
exploration is in progress. In the oil cxploration, the zoning of land into designated blocks fbr
detailed exploration creates an immediate land use change at the local lcvcl. In the cvent of firturc
exploitation of identified fossil resources, such activities would inescapably create a sudden
appreciation of land value and the investor must be ready to adequately cornpensate the owners
to lacilitate their relocation.

The renewable energy sub-sector, including such energy resources as solar and wind. among
others has remained largely under-exploited. However, there is growing national intercst to stcp
up eflbrts to mainstream the development of these sources into national energy developrnent
programmes.

6.4.1. Impacts of Energy Resources on Land Use
Energy exploitation contributes to delbrestation and land degradation. Kenya is lacing two
major challenges in the context of energy-land Llse nexlls. These have to do with how to
balance the land Llse requirements for urbanization. human settlement and agriculture on onc
hand, and energy production and supply on the othcr. The environmental consequences of
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detbrestation and land degradation are severe as they lcad to ecological instability, loss of
agricultural production, desertification, clirnate change and loss o1'biodiversity. For this reason,

thcre is evidence that should thc current energy consumption patterns continue, the quesl lbr
sustainable energy development willremain an illusion.

The government has instituted measures, which are meant to forestall or minimize the
environrnental efl'ects of energy prodr-rction and use. For instance. the National Developnient
Plans have consistently highlightecl the need to ensure a balance between energy developnrent
and environmcntal protection. The current energy policy (Sessional Paper No. 4 of 2Ct04)

emphasizes thc need tbr integrated energy planning to ensure that all other significant sectoral
concerns are addresscd.

6.4.2. Impacts of Biomass Energy on Land Use
The current demand lbr biomass energy f'ar outstrips the sustainable supply by ahnost 50%
(Table 6.1). Inevitably. the continued high dependence on biomass resource to provide energy to
rna.iority of Kcnyans rneans its dernand willundoubtedly continue to rise leading to the t-eliing of
more trces fbr luelwood ancl lbr charcoal production. This in turn exerts pressure on biomass
resolrrces as wcll as on arable land in an already deteriorating environment, thus jeopardiz.ing
economic growth prospects cspecially fbr the most vulnerable groups of thc population, namely
women and children.

At the same time. the rapid urbanization phenomenon compounds the biomass supply problem,
particularly charcoal to meet the soaring demand against a background of declining biomass
cover. 'l'hc issuc o1'charcoal is a pertinent concern in the energy-land use nexus context.
Incidentally. most charcoal is produced fiom shrub-lands, rangelands and wooded savannah
areas. Wliile the impact of charcoal production on forcsts and woodlands is ccrtainly negative,
there is a lundamental ditllculty to quantify it owing to its apparent low national priority rating.

Most charcoal production involvcs clcar-cutting, while other production involves selective
harvesting. In other cases, some tree removals are purely for commercial charcoal production,
while in others the trees are cleared to create additional agricultural or pastoral land, with
cliarcoalsimply being a by-product of the land clearance. Commercial charcoalproduction in
some areas has led to defbrcstation of large tracts o1'wooded savannah (Ecofbrum,2002). An
alternativc source of charcoal incrcasingly gaining recognition is fiom agriculturalwastes such
as cofl.ee l-iusks. These solrrces should be promoted as rreans of saving further destruction of
woodlands and lbrests.

6.4.3. Impacts of Petroleum Consumption on Land Use
Petroleum products are transported to distribution outlets via road tankers and oil pipeline.
These transportation infrastructure inadvertedly require land to be set aside as wayleaves ernd

road resen'es. In addition, the pipeline pumping stations and depots. as well as petroleum retail
outlets. all takc up considerable land space. On aggregate basis, this leads to significant land use
competition. Additionally, land under the se facilities is often pollutcd and degraded.

As long as petroleum-based fuels. such as kerosene and LPG remain inaccessible by the largest
segment of'Kenyan population, the demand for biomass energy will continue to grow.

a
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6.4.4.Implications of Electricity Demand and Supply on Land Use
Although hydropower is regarded as being environmentally benign, the hydroelectric
generation infrastructure requires a dam and a reservoir. The construction of these structures
destroys the natural ecosystem and displaces human populations taking up sizeable chunks of
productive land. For example, the construction of Masinga Dam reservoir displaced over
1,000 families (ELC, 1985), while the construction of Kamburu, Kindaruma and Masinga
hydrg dams flooded an area of 15, 10 and 120 km2, respectively (ELC, 1985). In addition,
about 5 km strip of land on both sides of the river is set-aside for immediate catchment
protection and access to the facilities.

Elsewhere, Kiambere dam inundates an area of 25 kmz and a further 100 km2 is set aside as a
buffer zone for its protection (Kenya/Canada Energy Advisory Project, 1992). During the
construction of Kiambere Dam, more than 5,000 families were displaced. Nonetheless, after
construction of hydropower water reservoirs, new opportunities for fisheries were created.
However, socio-cultural impacts have been experienced in the affected areas. For instance,
the emergence of 'Kisumu Ndogo' fishermen's villages in the vicinity of the Masinga
hydropower facilities, apart from increased fish availability, created socio-cultural change.

Impacts of Geothermal Resource Development on Land Use: Kenya's geothermal resource
is located within the Rift Valley. Some of the fields with geothermal prospects are in densely
populated areas, while others are within national parks. Olkaria Geothermal field is located at
the Hell's Gate National Park adjacent to Lake Naivasha and the large flower farms. The
geothermal power plants have not altered significantly the ecology of the surrounding
National Park. (Plate 6.2 and6.3).

Plate 6.2. The Olkaria I Geothermal Power Plant

Source: Ministry of Energt,2004
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Generally, an average geothermal power plant is estimated to use between one to eight (1-8)

acres of land per megawatt, compared to 5-10, and 19 acres per megawatt for nuclear and

coal power plants respectively (Amber Hallet, 2003). On the other hand, large hydropower
requires over 27 5 acres of land per megawatt for an adequate size reservoir (Pimentel et al,

1939). However, the effect of geothermal resource development on land depends on a
number of interacting factors, namely characteristics of reservoir, type of extracted fluid, tYPe

of application, size of the plant and terrain.

In addition, ancillary supportive infrastructure for geothermal resource exploitation such as

access roads and power transmission lines imposes additional impact on the terrestrial

environment.

The overall power transmission system is currently made up of 1,181 kilometres of 220kV
lines, 2,035 kilometres of l32kV lines, 580 kilometres of 66kV lines, 5,430 kilometres of
33kV lines and 13,819 kilometres of 1lkV lines, all used for both power transmission and

distribution. The corresponding distribution transformer capacity in service is 6,267 MVA
broken down into 3,721 substations and 2,546 transformers. The foregoing transmission and

distribution infrastructure takes up significant land area taking into consideration the power
line way leaves and the area occupied by the substations.

Plate 6.3. The Panoramic view of Olkaria II Power Plant, Africa's largest Geothermal Power Plant 70

MW

Source: Ministry of Energt 2004

6.4.5. Impacts of Other Renewable Energy Sources on Land Use

Other renewable sources of energy such as solar and wind are largely under-exploited, hence

their impacts on land may be negligible. However, as these resources continue to be exploited
their impacts on land use will become increasingly significant.

a
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6.5. ENERGY CONSUMPTION PATTERNS, DEMAND AND SUPPLY

The energy supply and demand patterns are clearly indicated in Table 6.1. As the population
increases. the demand for both traditional and modern energy is expected to rise exponentially.
taking into account the changing lifestyles. Table 6.2 details how various energy types were used

in the year 2004. Depending on the relative abundance of supply and ease of access to various
energy types. three levels of consumption are observed, particularly fbr biomass energy. These
are abundance situation and consurnption bordering on extravagance, consunrption level which
approximates true demand and acute scarcity where consumption is below the level fbr
maintaining a reasonable standard of living.

Table6.J. Sourcesand end-usesofhousehold energy in Kenya in 2000

Overall use Lighting Cooking Space
Heating

Water
Heating

Entertain-
ment (TV,
Radio)

I roning Home
Business

Other

Electricity
ts%)

99Y. 24'% 8.5% 26% 9OYo 69Yo l6Yr REF .
35%

Fileu,ood (67%) 4 4o/" 99o/. 33Y. 66Yo 2 80/n

Wood Wastes
(2.5%\

8% 96% 60% 6V"

Charcoal ATYo\ 95Y. 43v, 62Yr 57y, 5.loh
Kerosene (937o) 82% 88% 39% 2.204

LPG (7.8%) l.7ol' 99Y. l8Y. lYo

Farrn Residuc
(2t%)

3.3% 9'7% 2OYo 46Yo 5.5Y. t.2vo

Solar ( 1.2%) t00% t8%
Vehiole
Batteries (8.5%)

6.5'h TV --48Yo
Radio -

88Y.
Candles ( I l%) 95V"- RL*--

8.4%
Dry Cells (73%) \OY"

(FL)*
67V" Cl*-2OYo

Key: REF Refrigerotion, FL Flash light, Rl Religion, Cl Clock

Source: Kamfor Repon, (2002)

The following sub-sections provide details of consumption and supply with specific reference
the to the 2000 comprehensive study and analysis of demand and supply.

Firewood: In 2000, the average annual firewood consumption in both rural and rlrban areas was
3,394 and2,70l kg per household respectively. The corresponding per capita consumption was
741 and 691 kg respectively. At the agro-ecological zone level, consumption of firewood was
observed to be higher in the medium potential zones compared to the high and low potential
zones. The respective consumption of firewood in 2000 was 3,099, 3,721 and3,394 kg per
household p er y ear fbr hi gh, medium and low potential zones respectively.

Charcoal: On average. the urban charcoal consumption in 2000 was 156 and l52kgper capita
fbr rural and urban dwellers respectively (Kamfbr, 2002: 12). The study revealed that contrary
to the popular view that charcoal is a fuel fbr the low income urban dwellers. 83% of high income
groups regularly used charcoal, meaning that charcoal is consumed by all categories of urban
dwellers. It is important to note that the Kenya ceramic stove which was introduced in the 1980s
had an acceptance levelof4TYo by 2000.

t

?

t54 Land-use and Energv Resourc.es



t

State of Environment Report 2004, Kenya

There is a biomass supply deficit in all the provinces as evidenced by the widespread depletion of
existing biomass stocks. As such there is need to put in place an appropriate strategy fbr
sustainable conservation and utilization ofwood biomass.

Farm Residue: Nationally,2I % of households were observed to use farm residue in 2000
(Kamfor,2002). Common f-armresidues used forenergy aremaize cobs (15Yo),maize stalks (9

%o),tea prunings (3 %), and sorghum stalks (l%). The respective urban and rural per capita
consumption of farm residues was 3 5 1 and435 kg (Table 6.3)

Wood Waste: This energy source includes timber off-cuts and rejects, wood shavings and saw
dust from wood used in construction and other industrial purposes. The per capita
consumption of wood waste in 2000 was 3 04kg and 3 10 kg for rural and urban households
respectively (Table 6. 3).

Kerosene: Kerosene is a widely used fuel with a national average of 93Y, of the population.
About 82oh ofkerosene is used for lighting. It is also used for domestic cooking, particularly by
the low income urban dwellers. The rural consumption of kerosene fbr lighting is evenly
distributed at 94Yo. 94o/o and 95%o for the high, medium and low agro ecologir:al zones

respectively. However, the urban consumption varies with income at97Yo and90Yo for low and

medium income groups and34oh for the highest income groups. The lower use of kerosene by
the higher income groups is a reflection of access to electricity (Table 6.2).

Liqaid Petroleum Gas (LPG).' About 7 .8o/o of the households nationally use LPG nrainly for
cooking (Kamfbr, 2002). The consumption by the urban households was23Yo,while it was 1 .8%

fbr the rural households. The percentage of rural households using LPG was 2.6yo,l.4Yo and

0.9ohfor high, medium and low agro ecological zones respectively, while in the urban areas it is
860 ,4lyo andT .8o/o for the high, medium and low-income grollps respectively. Overall, the per

capitaconsumptionof LPG inrural areas is 3.7 kg while inthe urban it is 9.9 kg (Table 6.3).

Electricity.' Currently, only l5Yo of all Kenyan households have access to electricit.y. Of the
people living in urban areas only about 50o% currently access electricity, while in the rural
areas it is about 4yo. At the household level, electricity is used for lighting (99%),
entertainment (90%), ironing (69%), refrigeration (35Yo), water heating (26%), domestic
cooking (24%), home businesses (16%) and house heating (9%). Most of the urban
households with access to electricity are in the high and middle-income groups. Only 26%o of
the lowest income group has access to electricity. The national average consumpti,rn is 694

kWh and the corresponding per capita consumption of 216 kwh and 1 15 kwh for urban and

rural households respectively (Table 6.3).

Solar: Kenya has great potential fbr use of solar energy throughout the year because of its
strategic location near the equator. Despite this potential, the contribution of solar to national
energy supply is minimal with only 1.2%o ofhouseholds using it for lighting, water heating and to

a smaller extent, cooking. Development of solar energy has the potential for rapid growth if
considered for economic incentives as the technology is reliable and provides environmentally
friendly option (Table 6.3).

Batteries: Dry cells and vehicle batteries are used at the household level as a source c,f energy.

They are used for flashlights (80%), radio/cassette players (67%) and clocks (20%). The
motor vehicle batteries are used by 8.5 o/o of the population fbr radio/cassette players (88

i
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o/o) and for television sets (48%). As more households in the lower income bracket acquire
electronic equipment, the use of car batteries is correspondingly growing. Its use is slightly
higher in the urban households where they are used by medium to low income groups.

Table 6.4. Biomass balances situations by provinces-tonnes/year (Year 2000)

Province Demand
(Consumption)

Woody
biomass
suoolv

Crop residue
Supply

5.t72

Wood
Wastes
Supply

Total biornass
Supply

Biomass
Deficit

o/o Deficit

Nairobi
2.315.352 5.234 43

10.449
-2.304.903 -99.5 5

Coast
3.007.8 r l t.424.563 41.93 I 9s0

1.467.444
- r.s40.367 -5t.2t

-21.23
North Eastern

I. 193.379 938.673 t.312
93 9.985

-253.394
Eastern

5.758.959 3.223.793 286.459 l.520
3.5|l.772

-2.247.187 -39.02

Central'
4.628.86 r r.036.500 289.362 2.845

1.328^707
-3.300. I 54 -7 r.30

Rift Valley
8.649.465 4.440.500 767.612 9.961

5.218.074
-3.431.392 -39.67

Nvanza
5.394.571 1.098.395 408.394 120

1.506.9 l0
-3.887.66 I -72.07

-75.04
Wcstern

4.t71.217 696.791 344.218 162
t.04l. t7 t

-3. I 30.047

Total
35.1 19.616 12.864.450 2.144.460 15.600 15.024.5 t 0 -20.095. I 06 -57.22

Source : Kamfor report, 2 00 2

6.6. UNEXPLOITEDAND POTENTIALENERGYSOURCES

The current known and unexploited potential for various domestic energy resources is
summarized in table 6.4. While the large hydro potential of over 30 MW is diminishing, there is
great potential in geothermal resource, where about 1,875 MW of the current known potential is
yet to be exploited. Incidentally, the exploitable potential for geothermal resource could be
higher than currently estimated ifmore efficient geothermal harnessing technologies are used.

Elsewhere. combined heat and power (co-generation) technology has a significant potential for
power generation within the Kenyan sugar belt. Currently. all the f'actories are producing some
amount of power through co-generation.

Both solar and wind resource potential are under-exploited. There is a renewed commitment by
government to accelerate the exploitation of these resources. The wind power potential is found
in a few isolated places countrywide. Hybrid power supply systems combining wind, solar and
diesel appear to be a potentially more reliable option in places where considerable wind potential
exists (Table 6.4).

On the basis of least-cost criteria, the current hydropower potential in various basins is
considered not competitive compared to the thermal and geothermal alternatives, unless
concessional funding is secured for their development.

a
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Table 6.5. Unexploited potential of various energy resources

Source: Ministry of Energy 2004

6.7. THREATS TO ENERGY RESOURCES

The energy resourcc is threatencd by the interaction of a multiplicity of f'actors such as

population prcssure. rllral urban migration, unstable fbssil fuel prices, unallbrdable cost of'
alternatives. lack of access to alternative energy sources. ineffective legal and regulatory
liarnework. competing land uses, ineflicient trar-rsfbrmation and end-use technologies, incrcased
liequency of cxtreme weather episodes and uncmployment.

6.8. BNERGY-BASED POLLUTION AND WASTE

I'he burning of biornass fuels, especially in poorly ventilated kitchens yield high emissions of a
number of pollutants. The emissions occur during combustion o1' carbonaceous materials
releasing a wide range of organic matcrials that are of an entirely dilferent character from those
in the fuel itself. Several related studies in Kenya have so far revealed seven cornbustion-related
categories of air pollution. These pollutants include suspcnded particulate matter (SPM), carbon
monoxide (CO), hydrocarbons (l-lCs) and other organic emissions. nitrogen oxides etrOx),
sr-rlphur oxides (SOx), ozone (0,). mercury (l-lg) and lead (Pb). The foregoing constitutes the
indoor air pollutants af fbcting partictrlarly women and children.

Five rnajor categories of ill health are associated with high exposure to biomass combustion
products. Thcse are chronic obstructive lung c'lisease (COLD); heart disease. acute respiratory
int'ections (ARI); low birth weight (LBW) due to maternal exposure together with associated
range ofprenatal and infant disorders, eye disorders and cancer.

--t

Ilnergv Source Knout.r Potcntial E,xploitcd Potential Cun'ent policv
Co-genelation using

bagasse

120 Mw 25 MW Cogeneration is t)agged in the Sessional Paper No. 4

ot' 2004 on Energv as onc encrgv sourccs to be
cxploited.l se c sections 4.7.1.6.14.2. and 6.14.2.1)

Ilvclroport,er 1500 Mw 677 MW Construction ot'Sondu Miriu (60 MW) progr',:ssing:
Construction of' Mutongn/Grarrcl Falls hvdro schernc
planrred.

MiniiMicro hvdro 30(x) Mw Belotv I MW Feasibilitv pilot proiects t0 be implemented

oil Nono None Ilxploration continuing
Gcotherrnal 2000 MW 125 MW Gcothermal lcsollrce asscssrnerlt to be last trackecl.

successive dcveloprnerrt ol'assessecl geothcrrnal tields
Wirtd 34(r W/rnr in isolatctl

p laccs

550 KW (Ngong &
Malsabit

Promotion ot'u ind energv exploitation in the

Solar
Solal PV
Solar T'hcrrnal

('oa I

4-(r kWh/rrr/rlav 4.3 MW
Solar-based rural electrillcation filr selected schools
in North Ilastcrn Plovirrce on-going ls palt ol'
cliversification ol pou er suppll,

Not cluantilicd Nonc Ilxrrloration continLling in Mui ancl Taru basins
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Figure 6.4. SimpliJied geological map of western and central Kenya showing locations of oil fields and
prospects.

Source: KenGen,2002
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Geothermal: While prodllction of geothermal energy is largely considered environmentally
benign, it is nevertheless associated with emissions of pollutant gases among them hydrogen
sulphide (H,S), carbon dioxide (C0,) and geothermal wastewater. All these pollutants adversely

aflect the flora and fauna as well as posing potential pollution to groundwater resources. For
instance. Olkaria geothermal tield is particularly environmentally sensitive in that it is situatcd in
the Hell's Gate Nzitional Park, and is surrounded by large flower-growing farms near Lakc
Naivasha. This is a fresh water body and also a Ramsar Site located about 5krn tiom the field.

Fossil Fuels: The combustion of lbssilfirels is thc largest source o1'atmosphcric pollution. I'his
process gives rise to large quantities of sulphur and nitrogen oxides, hcavy mctals,
hydrocarbons, particulates and carbon monoxide, which pose potential dangcr to hcalth. Also,
lbssil fucl combustion processes are thc chicf sourccs of human-gcneratcd grccnhouse gascr; ir-r

the lbrrn of carbon dioxide and rnethane. Such pollution has ariscn, not only as a rcsult of lb:;sil
fuel cornbustion in powcr plants and industry, but also fiom motor vel-ricles and l-rouseholds.

Transportation is a major callse ol air pollution in urban areas. The major air pollution concerns
are carbon tnonoxidc (CO) emissions. photochernical srnog, toxic emissions. and particulate
lnatte r.

Vehicles have a large cflccl on human cxposure to pollutants, because thcir cmissions are

releascd closc to the ground. For cxamplc, vehicles are the dominant sorlrce of CO cmissions,
contributing to high CO concentrations at street levcl. At modcrate concentrations. CO impairs
tnotor skills, and at higher concentrations it significantly irnpairs the blood's oxygen-carrying
capacity with potential fatal results.

Additionally. vehicles are significant contributors to the lbrnration of secondary
(photochemical) pollutants. such zrs ozone. which are becomir-rg a widespread urban problern.
Photochernical smog involves the production of oxidizing agents (c.g. ozone), which, at
sufliciently high concentrations. impairs breathing, calrses eye irritation, and damages materials.
vegetation and crops.

6.9. ENVIRONMENTAL IMPACT ASSESSMENT AND AUDIT

Part VI and thc Second Scheclule of EMCA state that encrgy developnicnt pro.jects with
potentially significant environmental impacts should be sub.iectcd to environment impact
assessment (EIA) study. Similarly. Part VII of EMCA stipulates that existing encrgy activitii:s
should undertake annual environrnental audits. Figures 6.5 and 6.6 show Lhc pcrcentage of
projects by scctors fbr wliich Pro.iect Reports (PRs) and EIA study rcports wcrc rcccivcd by
NEMA 1br review in the year 2004.
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[n2004,54 energy projects undertook both environmental impacts assessment and environmental
audit ofwhich 16 carried out environmental impact assessment studies.

6.1 O. INTERNATIONALAGREEMENTS

Energy activities impact on land and are targeted by MEAs, to which Kenya is party and strives to
fulfil the relevant obligations as well as draw the benefits inherent in the same. The relevant MEAs
related to energy resources are discussed below.
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inherent in the silmc. 'Ihc rclevant MEAs related to cnergy rcsources are discussecl
below.

United Nations l;rtmework L'onvention o,t Climate Chunge:l-he cornbustion o1- energy is

grcatly associatccl r.r,ith zrnthnlpogcnic green-house gascs crnission such as nitrous oxides zrnd

nitrogen oxiclcs. 'llrc hunring ol'li,ssil ancl bionrass lucls releascs to thc atnrospherc the gascs

such as carbon dioxiclc, nrcthanc, nitrtxrs oriclc and nitrogcn oxiclcs. Fclr this reason, the encrgy
scctor is onc of those targctcd lirr clirnate change nritigatior-r under the United Nations
Framework Convcntion on ('limatc Change (tJNFCCC). 

"vhich 
Kenya ratilled in Ar-rgust 1994.

Thc ernergirrg carbon trade nrcchanisnrs pursuant to thc Kyoto Protocol is expected to positivcly
irnpact on the levcls ol'grecnhouse gels cmissions. whilc contributing to sustzrinable development
ob.icctivcs.

United Notions Conventiott to (\tmhat DesartiJicutiotr (UNCCD): Most encrgy r:latcd
activitics irnpact on the \,irrious ecoltrgical systeurs ancl accelcratc the proccsses that trigg,cr oll'
thc desertillcation phenorncnon. (INCC-D plovisions should be used to addrcss relevant
rnitigation actions. lior cxarnple. thc issue ol'biomass harvesting tirr luel production and

potcntial Iartd degradation is ccrrtral to t IN(](ll) agencla.

Millenniunt Deve lopnrcnt Goals: Whilst thcrc is no rncntion ol- cncrgy in cach ol'the cight
MDGs, encrgy scrviccs arc incr itablv an esscntial input to acliicving all thc goals. Iior cxarnplc.

thc 9"'mccting ol'thc (lonrnrission lirr Suslainablc Dcvclopr-nent held in April 2001. concluclccl

that in ordcr to inrplcrncnt thc goal acceptcd by thc international community to halvc thc
proporticln ol'pcoplc living bclorv thc poverty linc by 201 5. acccss to allirrdable energy serviccs
is a prerccluisitc.

6.u. ouTLooK

The future thrust ofthe energy sector may be summarized as follows:
. Increase contribution of rcnervable energy in the overall national energy supply mix;
. Enact legislative ar-rd rcgr"tlatory liamework to guide varions energy sub-sector elernents

such as charcoal, wood cnergy supply. institutional refbrms;
. Enhance partnership and promote privatization of energy utilities to enhance competition

, and ultimately achieve eflicient service delivery:
. Build a critical institutior.ral and human capacity to etlbctively address current and ltture

challenges to achieve greater etliciency in the energy sector;
. Provide incentives fbr individuals. businesses and industry to increase wood fuel by

encouraging on-fhrm lilrcstry. solar energy. adopt use of energy eff-rcient stoves and
tireplaces:

. Promote integrated cncrgy planning to incorporate cnergy and land use concerns;

. Inculcate energy elliciency, conservation and environmental audits consistent with the
energy policy and EMCA, 1999; and

. [n order to reduce the biomass supply and demand imbalance, an ambitious two-pronged
strategy is recommended the establishment of 25,000ha of fuelwood in gazetted forests
areas using improved tree clones; and commercialization of fuelwood production to the
tune of 500.000 ha through woodlot development in private f-arms at a rate of 28,Cr00ha
annually. over the next l6 years (Kamfor.2002). The former is anticipated to result to an
extra supply of over 800.000 tonnes of wood annually.
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INDUSTRY, MINING, TRADE AND SBRVICES

7.I. INTRODUCTION

Trade. ipdustry, miliug ancl services scctors havc undergone steady growth over the past

decade. T'he inch-rstrial establishmcnts in Keny'a are sprcad in various parts of the countryand

are concentratecl in Nairgbi, Mornbasa, Kisttmr-r. Nakuru, flldoret, Nyeri, Thika and Athi-

River. Agro-based ir-rdusiries are gencrally scattercd in high potential areas.

The range of indgstrial activities undcrtaken include tbod processing, leather tanning, cement

and builcling rnaterials, textile" pairrts, I'urnishes ancl lacquers, wood and wood products, soaps

and detergents. flc,riculturc, tt-rbacco and beverages, colfee processing, tea processing, pulp

ald papci, petroleurn refining and related products, plastics and rubber, printing and

packagiirg, ntetallurgical 1iron. and steel, metal f'abrication). phannaceutical, mining and

quarrying, and chemical industries

'fhe recent regional and international agreements such as Afiican Growth and Opportunity

Act (AGOA), Common Markct fbr Eastern and Southern Afiica (COMESA) and the East

African Community (EAC) have increased industrial and trade activities. However,

liberalization has re.sultecl in the inf'h-rx ol'sub-standard imported products with short shelf

life, leading to incrcasccl wastc gcncration.

Despite its contribution to the economy, some activities of the sector have negative impacts

on t-h. environment such as pollution, land degradation, loss of biodiversity as well as socio-

cultural erosion.

7.2. INDUSTRY AND ENVIRONMENT

Manufacturing acconnts ltrr 13'% of the Gross Domestic Product (GDP). By the end of 2000'

the sector had nearly 700 rnedium sizccl and large-scale enterprises and 1.3 million micro and

small enterprises; and employed about 300,000 people in the fonnal and 3.7 million in the

informal sectors respectively. 'fhis growth accounted fbr over 27%o of the national total

export earnings bY 2001.

The sector registered a positive growth ol 1.2n/o in 2002 due to several factors including

reduction of import duty 9n most raw matcrials, availability of energy and water, expanded

market through AGOA. CIOMI-.SA and UAC trade arrangements. Despite these gains, the

sector still perfolns at less thern its optimal capacity due to high costs of energy, poor

infrastructure and ilability to mcet increased customer needs and demands.

The cumulative and collective impact of over 1.3 million micro and small-scale enterprises

(MSEAs) on the elvironment rnay even surpass that of large industrial establishments to a

noticeable extent. Large industrial cstablishmcnts arc subjected by law to environmental

impact assessments (E,lAs) and annual environmental audits (EAs).

I
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7.2.1. Agricultural Production/Agro-Based Industries
There are about seven types of agricultural industries namely coffee, sugar, slaughter
houses/abattoirs, leather, pulp ancl paper, pyrethrum and grain milling.

The coffee industry. ('offec proccssing is a urajor industry in Kenya with about 100,000 ha
under cofl'ee of which 30,888 ha are large-scale commercial farms while the rest are under
cooperatives and small holder l.armers. In total, there are about 1,200 coffee factories,
located near streams and rivcrs. Wastewater fiom coffee factories is normally discharged into
water courses after pre-tleatment. or directly through seepage pits; and in some cases,
wastewater is used fbr irrigation. Various by-laws stipulale that all coffee factories should
recycle the waste water. optirnize their processes and adopt cleaner technologies and strive to
ensLlre treatment of ef fluent discharge at acceptable pollution levels.

The sugor industry: Sugar industries are rnostly located in the Lake Victoria Basin. The main
sugar f'actrlries are Mumias, Sony. Nzoia, Chenrelil, Muhoroni, Western Kenya, Miwani,
Busia (proposed) and the Agrochernical I''ood Corporation. They are located near permanent
rivers and use the rvater which is eventually discharged after treatment. Most of these
factories have stabilization/sedirnentation ponds that discharge a biological oxygen demand
(BOD) of 120 rnl per litre depicting high rates of river/underground water pollution. All these

sugar factories are requirecl to use facultative ponds for the tertiary oxidation of their
wastewaters. while some have already adopted constructed wetlands for their secondary and
tertiary wastewater treatment.

The sloughter houses: Slaughter-hollses are widely distributed and have significant potential
irnpact on the environment, including pollution of rivers and streams, attraction of
scavengers, unsightly landscape and odours.

Leather industries: Most leather industries process raw hides to the wet blue stage. They
have serious environmental problems with respect to the management of foul odours, leather
trimmings, chrome etlluents and lirne effluents from their operations. Treatment of
wastewatcr from leather inclustries involves screening, grit removal, aeration lagoons and

filtering beds.

Pulp and poper: 1'he only large-scale pulp and paper factory is in Webuye town. There are

also a few smaller industlics involved in paper recycling. Webuye's Pan Paper Mills has been

associated u,ith air pollutior-r and obnoxious smells. Key air pollutants from this sector are

oxides o1'nitrogen, sulphur. hydrogen sulphide gas and dust. Oxide emissions from the plant
contribute to acid rain whose efl-ccts include corrosiotr of iron sheet roofs, leaching of plant
Ieaves and reduction in lislr species in Nzoia River. However, observed health impacts of
such emissions are yet to be comprchensively studied and documented.

7,2.2. Manufacluring sector
Kenya's rnanulhcturing sector devclopc-d under the irnport substitution policy. Over the years

there has bssn slrnsiclerablc shifi to export oriented manufacturing. The sector plays an

important role irr adding value to agricultural output and providing sector linkages, hence

accelerating overall growth (Tablc 7.1).
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Table 7.1. Manufacturing Sector Output and Value Addition

r 998

703,000

7 r .600

Source: Ministry of Trade und Intlustfl' -

The *ranr-rfacturing sector is composed of small, medillm and large-scale enterprises with

,;;";'i;;;ign ,rrutinurional cornpanies from the European Union. united States ofiAmerica,

a,d Asia. Kenya has a relatively large manufacturing scctor whose share of GDP has

increased slightly over the past decad.. 'tt',. manufacturing sector comprises o1'lnorc than

700 established enterprises. I3y 2001, the sector had ernployed directly over 216,600 pcrsolls.

However, liniited techlological progress reflects past import sr-rbstitution policy orientation'

1n2002.the vglurnc of manufacturing production recorded a modest expansion of 1'2o/o up

ti.om 0.g% registered in 2001. The growth in output in 2002 was attributed to many factors

among them, stable macro economic environment. reduction in import duty to zero rate fbr

the rn"ajority of inclustrial intennediate inputs, governlnent interventi<ltls in promoting export

opportulities for manulactured goods, enactt"ttent of' arlti-durnping and counterfeit duty

legislation to curb practices that disadvantage local nranufactr-rrers ancl the lifting of the lish

.*-por, ban by the Irgropean market. Other factors conlributing to growth include reduction

of irnport duty on most raw materials, availability of clergy and water, expanded market due

to AGOA, COMESA and IlAc trade arrangemcnts. Despite these positive signs the sector

still performs dismally largely due to high cost of energy and poor infrastructure'

Within the sector, perfbrmance was nainly due to increased real outpttt in the fuod

processing industries. Rcal output in the plastic products. printing ar-rcl publislting sttb-sectors

increased by big margins. The iugar industry registerecl signilicant incrcasc in output of 31%'

partly due to hi;h dr;p in irnportJ of sugar in 2002 and .increased 
amounts ol cane harr'rested,

from 47,g00ha in 200l to s:,qooha tn ioOz. All other industries in the agro-processing sub-

sector except processing of rniscellaneous foods recorded positive growths'

I'he bevcrage and tobacco sub-sector posted a significant grtlwth of 4.9n/n, whilc textile and

clothing rna,ufacturing grcrv by 3.4'Yo on thc accoLlnt ol'the AGOA trtarket. (xher activities

which recorded g.1,*t"ll-*.re leather and lbotwear, petroleunr and other chen-ricals. non-

rnetallic mineral products, non-electrical machinery and transport eqr-ripment

In the Export Processing Zones (f.Pz),there was increased activity in2002 compared to 2001

with direct ernployrneit doubling as the number ol' operating companies in the zones

increased markedly. Decliles in output were notecl irr the production ol- furuiture and

fixtures, papcr u,1d'pup"t. products, basic industrial chemicals, rubber products, clay and glass

froclucts. rnetallic'prodricts. e lectrical equipmcnt and tnanulhcturing of .iisccllaneous

products.

I
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Effects of globolizotion on Kenyon intlustry: Globalisation has opened up the local marketto international competitors who often enjoy certain advantages including subsidies, more
efficient technologies and bettel infrastructure. This presents an unfair coilpetition to local
enterprises, which lead to collapsc of industries and loss of jobs. Since most industries in
Kenya arc agro based the inrpact is reduced agricultural production, loss of livelihoods and
increased poverty.

Efforts to promote industricrl developmenr: T'hc pronrotion and development of the
industrial scctor is critical to clcvelopment. A sustainable indr,rstrial policy is at the heart of
developrnent strategies etnd encolnpasses a variety ol' inter-related economic, social and
environmental obJectives such as the encouragernent of'an open and competitive economy,
the creation of prodr-rctive ernployment and protection of the natural .nui.onr.nt through
efficient use ol'renewable and non-renewable resources.

A self-sustaining industrial scctor must have strong linkages to the dornestic economy.
Eflbrts have to be tracle to promote lirrkages arnong industries, and relevant institutions to
enhaucc the spreacl ef'fects ol' industrial growth and to facilitate the transfer of appropriate
technologies' skills as well as the growth of sub-contracting between the small, medium and
large scale industries.

A well-developed skill and knowledge base is necessary for successful domestic technology
strategy and absorption of imported technologies. Domestic technological capabilities wiit
continue to be stretrgthenecl throtrgh greater cooperation between in-dustry and domestic
Rescarch and Development (R & D) activities.

7.2.3. Industrial Potential
The govemment has put in place a policy framework to foster a conducive environment for
private sector participation in econornic developrnent through incentive packages and export
promotion programmes such as Manufacturing Under Bond (MUB) and Export promoiion
Zones (EPZs). Both packages offer privileges such as tax holidays, exemption from duty in
rnachinery. raw ntatcrials and intertnediate inputs as well u, i.111orul of restrictions on
fbrei gn capital repatriation.

In adclition. the Afiican Growth and Opportunity AcI/AGOA) allows Kenya,s rnanufactured
products duty liee access into thc tJS market. The governnlent has put in place measures to
take full advantage of this itrraugemerlt.

7.2.4. Industrial Production'I'echnologies
Afier independencc, Keny'6'5 industrial technology acquisition was based on the import
strbstitutiorl policy. Accordingly, inclustrial investments were geared towards Iocal
manufactul'e of' the products tvhich were then irnported. The poliJy also advocated the
protection of local mernufactut'ing indr-rstries under the then Foriigl 

-Exchange 
Act. This

however ilnpacted negati\/ely ou transfer of environrnentally sognd technologies, since
investors took advantage of the scenario and off-loaded a lot of their old and sometimes
obsolete technologies iuto Kenya. Some of these technologies are still in use.

In the 1970s. the industrial policy was changed to promote export-oriented industrial
deve'loprncnt. Throlrgh this policy only projects with technologies caiable of produci,g high
cluality products ttnd cotnpeting clfeclively in thc global rnarkeicould te srppoited.

-
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Some Kenyan industries lost their markel sharc in the F]ast African region in the 1980s to
higher quality and cheaper imported goocls. Iiurther, the European and American markets

irnposed restrictions on imports basecl on tarill', non-tariff and technical barriers based on

attaining certain enviroumental requircments and standards.

Responses to industrial developruent: 'l'o achieve and maintain cornpetitiveness in the

international market, while aclclrcssing the prcssing need to create employment, Kenya should

be selective in acquiring its technologies. There are four broad means to acquire technology:

indigenous research and developrncnt; direct foreign investment; purchasing or leasing "off-
the-shelf"; and. overseas training. 'l'echnology can also be acquired by accessing patent

documents in the public dor:rain kcpt in l)atent Ol'lrces such as Kenya Industrial Property

Institute (KIPI).

1-he privatc sector should bc encouraged to invest more heavily in technology development,

either independently or through collaboration with research and development institutions
such as KIRDI. Particular attention shor,rld be given to the adaptation of known arrd available

ipdustrial technologies to suit local needs and conditions. KIPI should be supported to
effectively perlorm its tiurctions to protect inver,tions and innovations through patenting, to

promote inventivetrcss and to register technology transf'er.

Although direct foreign investment has been the most prominent source of technology

acquisition, the goventment should give greater attention to the nature and conditionality

surrounding the importation of technologies and to promote diffusion of the same.

Cleoner production technology QPf.): 1'he Kenyatl government signed the International

Declaration on Cleaner Production in August 2000. Cleaner Production is the continuous

improvement of industrial processes, products, and services to reduce the use of natural

resources, prevent pollution at source aud reduce waste generation at source in order to
rninimize risks to people attd thc cnvirol-tntent.

Cleaner production can be applied to the processes used in any industry and to industrial
products themselves. L'or procluction proccsses, cleaner production results from one or a
combination of the tbllowing lreasLrres: conserving raw material, water and energy,

eliminating toxic raw materials and recluoitrg the quantity and toxicity of all emissions and

wastes at source durir-rg thc proclr-rction process. In addition, cleaner production aims at

reducing environmental irnpacts o[- products over their entire life cycles, from raw material

extraction, through manul'acturing and Llse, to the ultimate disposal of the product. This will
Iead to a reduced need fbr end-of-pipe- technologies ancl ntay in some cases even eliminate

the need for thern altogether.

Individuals and industries may be richly rewarded fbr taking preventive environmental action

in the form of cleaner production. [rxperience in both cleveloped and developing countries

shows that this new approuch not only produces a cleaner environment but also results in

substantial savings fbr industry and society

Technology adoption ancl implementation: Technology transfer and acquisition strategies

are very important to cleveloping countries like Kenya. Policies should be geared towards

acquiripg ancl utilizing essential, appropriate, efficient and modern technologies for national

development. Strategies defined to achieve this objective should address the following:

a
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a) Encouraging and facilitating the acquisition and devclopment of strategic technologics
essential for national development;

b) Establishing a system capable of identifying and acquiring essential local and foreign
technologies; and

c) Encouraging and facilitating the design proccsscs and tcchnology developmcnt.

7.2.5. Status of Industrics that have Adopted Cleaner Production Technologies
A total of 25 cleaner production projects havc been implemented in Nairobi, Nakuru.
Mombasa and Thika. 'fhese industries fall in the edible oil, soap, plastics, printing. chemical.
wood. paper converter. pesticides. electroplating and leather tanning sectors. In 2003. tlre
total quantifiable envirorrmental arrd economic benefits that resultcd liorn recomnrendations
that were implemented by thesc enterprises includc:
Savings Kshs 9l .2-ll4 million
Energy saved (Kg oil equivalent) 300.000 kg
Reduction in toxic chernicals (rnetric tons) 120,000 tons
Reduction in water consumption (rnetric tons) 200.000 tons
Reduction in waste material (tons) 412,000 tons

Benefits of cleaner production.' Some ol' thc bencllts o1- cleancr production include
improvement in product quality. working environrncnt, company and product image.
environmental cost reduction. new market opportunitics and compliance with regulations.
Cleaner production and waste minimization reduces operating costs, reduces risk to liability.
reduces end-of-pipe treatment, improves process efficiency. enhances public image, protects
human health and the environment and improves ernployec ntorale.

7.2.6. Impacts of Industry on Environment
lndustriaI clevcloprneut exerts pressurc on ["rioclivclsitr'. n'atcr rcsoul'ccs. air cltralitv ancl

transpc-rrt inf}astructurc. Some of the main environmental concerns associated with inclustrial
developments in general include:
a) Increased demand on natural rcsources,
b) Population growth and settlements around industrial sitcs.
c) Increased waste generation,
d) Increased energy Lrse,

e) Potential occLlrrence of disastcr and associated risks. and

0 Increased road traffic and vehicle emissions.

These pressure nced to be addrcsscd in order to saf'cguard thc cnvironment in accordance to
the principles of sustainable dcvelopmcnt.

7.2.7. Environmental Standards and Regulations
-fhe Kenya Bureau of Standards (KEBS) is thc custodian of all standards in Kenya. It
coordinates the development of standards in the country. KIIBS ensures that manufactured
and imported goods meet the mandatory Kenya Starrdards. The Standards fall in thc
following categories; glossaries or definitions of terminology, dimensional standards,
perfbrmance standards, standard methods of test, codes of practice and measurcment
standards.

NEMA has developed regulations and standards on environmental impact assessment and
audit, water quality, waste management and chemicals, ozone layer and radiation.
conservation of biological resources and access to genctic resources, and is in the process of
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drafting additional regulations on air quality, noise pollution and economic instruments. Further,
EIAandAudit reports from various sectors have been received andanalyzed as indicated in figure
7.1. The findings of each audit review are communicated to the proponent including any
observation peculiar to the project. NEMAplans to recruit environmental inspectors to strengthen
the enforcement of compliance.

Figure 7.1. Status ofEIAandAudit reports received by sector

EIA and EA Projects

11o/o 6oh tr Ag ri culture/B i otechn
ology

n Processing &
Manufacturing

I Waste disposal

19%

22%
I Urban development

I Natural
conservation

In addition, NEMA has registered over 700 EIA and EA Experts to assist enterprises in the
preparations of EIA and EA reports. At the end of 2004 over 4000 reports were received by
NEMA for review. NEMA has sent improvement orders where necessary to assist in compliance
with required standards.

1 7.2,8. InstitutionalArrangementsforEnforcement
EMCA 1 999 mandates N EMA to implement and enforce environmental standards and regulations
in collaboration with relevant lead agencies. Some of the constraints to enforcement of standards
include inadequate capacity and awareness at all levels, especially as it relates to sustainable
development issues and the consequences of pursuing industrial growth without incorporation
environmental costs.

7.3. MINING, QUARRYINGAND SAND HARVESTING

7.3.1. Introduction
Mining in Kenya is regulated by the Mining Act (Cap 306), which was enacted in the 1940s

together with the accompanying regulations. The Act is presently being reviewed in order to
promote mineral resource development through private sector participation.

Mineral potential: The country has great potential for mineral resources development and exploitation. Currently,
there are more than 200 local and foreign companies and individuals carrying out activities related to exploration and
exploitation of mineral resources in Kenya.

I [Mining

I Energy
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About 140 large well-established exploration and mining companies and smallscale artisanal

operators are involved in the extraction of base metals. industrial minerals, gemstones, chemical
minerals and dimension stone throughout the country (Table 7.2).

Table7.2. Distribution of mining and prospection operations

No. of
Companics

Type of Minerals Mined District Found

ll Base nretals (Gold, Silver, Copper rniuerals, Iron
Ores, Lead, Chrornite)

Transnrara, Migori, Homabay, West
Pokot, Turkana, Siaya, Kakarnega,
Vihiga, Kuria, Nandi, Saburu, Kilill,
Kwale, Taita Tavcta, Meru

23 Industrial Minerals (Fluospar, Titaniurn minerals,
Diatomite, VennicuIite, Lirrestorre, Gypsunr,
S i I ica, Fc ldsp ar, Clay ur i trcral s, Magnes ite,

Quartz)

Marakwet, Kwale, Nakuru, Sarnbunr,
Kajiado, Machakos, Kilili, Turkana,
West Pokot, Nandi, Tana River, Wajir.
Makueni, Taita Taveta, Kiambu, Nyeri,
Kisii)

il2 Gernstones (Ruby, Saphire, Rhodolite, Tsavorite,
Tuornraline, etc)

Taita Taveta, West Pokot, Kwale,
Isiolo, Machakos, Kilifl, Mwingi.
Turkana, Kajiado, Mcru, Samburu,
Barinso)

5 Chernical Minerals (Soda Ash, Salt, Carbon
Dioxide, Hydrocarbons)

Kianrbu, Kajiado, Mombasa, KiIifl,
Malindi. Mwinei)

l8 Dinrension Stone (Granitc, Marble. I-irnestone) Vihiga, Nandi. Marakwct, Monrbasa,
Kilifi , Machakos, Kaiiado)

Source: Mines and Geologicol Deptrlment

Mining methods in the country involve excavation of the ground fbr thc purposes of extracting
minerals, building stone and sand. The potential negativc environmentalirnpacts by rnining and

quarrying activities include :

a) Disturbance of flora and fauna. water and topographyl
b) Degradation of air and visibility fiorn airborne particles:
c) Noise and vibrations leading to disturbance of humans, wildlif'e. and damage to structures.

including houses in certain instances;
d) Accidents leading to injury and loss of life;
e) Abandoned gaping quarries that pause danger to animal and human life.

Mining operations however, have contributed significantly to tl're economic development of the
collrltry through the creation of employment opportllnities. creation of a local supply of raw
materials for industry. generation of export revenues. alleviation of poverty thror.rgh thc
provision of additional alternative livelihoods, development of infrastructure and social
lacilities such as roads, power supply, schools and health facilities.

Mineralproduction in 2003 was worth Ksh. 8.2 billion compared to Ksh. 7.4 billion thc previous
year. As such, the country earned more than Ksh. 5 billion from export of minerals in the same
year as compared to Ksh. 4 billion tn2002, an increase ot4o/o. Earnings frorn mineral resources
contribute more than 1%o to GDP. This trend is expected to rise with the advent of the amended
rnineral law. The production trends, quantities and values of some selected industrial mineral
are presented in tigures 7 .2 -7 .5
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7.3.2. Status of Mining in Kenya
The following minerals are exffacted in different parts of the country
Gold Copper Minerals Gypsum Plaster of Paris
Silver Asbestos Soda Ash (Trona) Vermiculite
Talc Kyanite Soap stone Mica
Lime Kaolin Diatomite Pegmatite
Magnesium Kaolin Bentonite Carbon Dioxide
graphite Magnesite Mica Chromite
Fluorspar Building Materials Hydrocarbons
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Further, recent exploration has revealed additional mineral resources to include:
Base metals: Gold, silver, galena, copper and iron ores.

Indttstrial minerals and building materials: Barytes, dolomite, guano, feldspar, fluorspar
trona, kunkar limestone, glass sands, shale, quartz, building stone, granite, milrble,
diatomite, Kaolin, Wollastonite, Bentonite, Titanium Minerals Fluorspar etc.

Gemstones: Aquamarine, amethyst, varieties of garnets, varieties of ruby, tourmaline,
tsavorite, sapphires, beryl halite, etc.

Chemical Minerals: Soda ash, salt, carbon dioxide, hydrocarbons.

These minerals are located within specific geological environments as indicated in the
geological rnap of Kenya (Figr-rre 7.6).

Figure 7.6. Geological map oJ'Kenya
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Geological Map of Kenya (Mines and Geological Department)

Kenya's mining industry is dominated by the production of non-metallic minerals, mainly,
fluorspar, verrniculite, barites, lirnestone and lime products including various varieties of
gemstones. These are typically found within the metamorphic terrains of central Kenya. Soda

ash (trona), diatomite, carbon dioxide and a variety of building materials are found within the
central Rifi Valley volcanic rocks.
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Metallic minerals such as gold. silver and copper have their potential within the greenstone belt

of Western Kenya and parts of Rift Valley. The sedimentary basins are endowed with rninerals

such as gypsulx, titanium and hydrocarbons.

Unexploited economicully vioble minerol resources: Recent detailed rnineral exploration in

the country has revealed a number of mineral resources that are economically viable but remains

unexploited. These include largely industrial minerals. construction and building materials and

a f'ew heavy metals.

Quorrying and sond harvesting: Quarrying and sand harvesting activities are rcgulated by the

relevant local authorities under the Local GovernmentAct. FIowever. thc Mines and Geological

Department intervenes where commercialexplosives are used in the extraction of building and

construction materials and where environrnental reconstruction is concerned.

There are over 90 registered quarries scattered all over the country whose maior works include

the extraction of stone for various uses such as ballast. limestone. gypsum. pozzolana and limc
fbr cement manufacture. dirnension stone and building stone lbr thc construction industry.

Some of the quarries rcgistercd by tlic Mines and Geological Dcparturent in various districts in

the country, which Llse comlnercial explosives in their operations are listed table 7.3.

Table 7.3. Number of quarries and materials extracted by district

\

t

Districts No. ol'Ouarlies Matelials Extlactcd

Nairobi t3 Ballast /Buildins Stone

l-rans Nzoia Ballast
Kcrichcr 2 Ballast
Iiasin GishLr 5 Ballast
Kisurnrr 8 Ballast /Lirncstone
Mornbasa 8 Ballast /Li rncstone/Dirncnsion stonc

Kitifi 2 Li rnestonc/Bal last /Salt
Makueni Ballast /Dirncnsion stone

Taita 2 Gcrnstoncs/Buildine St0nc

Krvale 2 I-irnestonc/Gernsttlrles

Bui lding Stonc/Bal lastK iarnbu J

Thika 2 Bui ldins Stonc/Ballast
Nvandanra Bal last/Bu i ldirrq Storrc

4 Building Stonc. Dirncnsion
Stonc/Ballast

Mtrranga Building Stonc

Malaqu,a BLrildins St0ne
Kaj iadcr 8 M arb I c/P o zzo I an ir,/ [- i r n cs t o n c/l ) i rn c n s i o n

Stonc/Bal lasti Soda ash

Mbeere Ballast
Laikipia Ballast
Marsabit 2 Ge rnston cs/Bal last
Nakuru -) Ballast/Buildirre Stone
Vihiga I)irncnsion Stonc/Gold
Kakamega 2 Abandoncd gold rnines
Melu BLrildine Stone/Bal last

Wcst Pokot Gernstoncs
Trarrsrnara Gold
Nvcri Ballast/Buildins Stone
Kisii 2 Ballast/Soap Stonc
Bornct Ballast
Marakwct 2 Irluorspar/l)irncnsion Stonc
Narok Ballast
Maragwa I Building Stonc/Ballast
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Numerous other quarries exist all over the country. These are licensed and controlled by various
local authorities and in certain instances by the Forest Department; these quarries have been

responsible fbr the serious damage to the environment.

Industrial minerals: Titanium minerals are found along the coast, while large amounts of
limestone and marble lies within the Mozarnbique rock system in north, central and southern

Kenya. Phosphates associated with the carbonatites are fbund in western Kenya; while radio
active and rare earths are found in Mrima and Shimba Hills; diatomite in the south and north Rift
Valley; clay materials in the Mozambique system rocks and those associated with the volcanic
rocks in central Kenya; guano in a number of volcanic caves in the Rift Valley; and graphite in

Laikipia, Marsabit and Taita Taveta districts.

Construction and huilding materiaL'Large amounts of volcanic rocks are quarried and used as

aggregate in most parts of central Kenya, pumice and tuffs (variety of building stone) and

aggregate associated with eruptive central volcanic cones on the floor and flanks of the Rift
Valley.

Heavy metals: Chromite is lbund in the Mozambique belt rock in northern and north-western
Kenya; iron ore in the Samia hills of western Kenya; copper minerals in Kakamega, Butere.
Homa Bay. Nandi. Migori. Trans Mara and Vihiga districts.

Chemical minerals: Largely hydrocarbons mainly coal occur in the Mui Basin currently under
going exploration and evaluation. There is also potential fbr hydrocarbons within the Exclusive
Economic Zone and the Continental shelf.

7 .3.3. Constraints/Challenges
Currently, the mineral sector is operating under the Mining Act, which was put in place in the
1940s. The Act is considered by investors as an impediment. prompting the government to
initiate its overhaul in order to make investments in mining more attractive and conform to
environmental concerns. This should attract more investors, particularly local srnall-scale
miners while ensuring sustainable exploitation ofmineral resources and the environment.

One of the greatest challenges facing the rnining sector is the lack of economic incentives and
disincentives which would assist in the rehabilitation efforts. Appropriate economic instruments
fbr the sector would ideally provide for definition of property rights, charges and fees. insurance
bonds and market creation.

Past and present environmental problems associated with the extraction of minerals in Kenya
include:
a) The existence of dangerous open shafts, some as deep as 100 feet and linked to underground

tunnels, which pose danger to the local inhabitants and their livestock (Plate. 7.1);
b) Abandoned large open pits have become breeding ground fbr niosquitoes (Plate, 7.2);
c) Atmospheric pollution by dust rich in silica arising fiom manual pounding of the gold

bearing ore may cause various respiratory complications such as silicosisl mass wasting of
land slopes as a result of poor rnining practices (Plate 7.3).

d) Panning taking place on flowing streams contributes to water contarnination and siltation on
riverbeds (Plate 7.4)
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Plate 7.1!

Machinery fallen
into one of the

concealed old
shafts.

Plate 7.2:
An open cast mine

filled with water posing
risk to people qnd animals.

Plate 7.3:
Land degradation on slopes

caused by gold mining.
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Plate 7.4: Panning taking
place on Jlowing streams
causing contamination
of river water

Occurrence of Quarries in Kenyaz Quarries are found scattered in various parts of the

country some of them have been abandoned (Table 7.4).

Table 7.4. Abandoned quarries

Nairobi Province

Ruai, Njiru, Ngong
Kayole, Dandora,
Embakasi

Sources: Mines and Geological Department records

b) Eastern Province

Source: Mines and Geological Department records and district SoE reports

!

\

District of Areas

Nairobi Building stone
Aggregate

Materials Extracted
Tuff
Ballast

District Type of Quarry Areas Materials Extracted

Machakos Building Sand
Dimension stone
Limestone

Machakos
Matuu
AthiRiver

Ballast
Granite, Limestone
Sand for construction

Meru South Building stone

Building sand

Gypsum and limestone
Mining
Gemstones

Mutonga river Tuff

Mwing In most river beds Sand for construction

Kitui Building sand ln most river beds Sand for construction

Gold
Sand for construction

West Pokot Mining
Building sand

Panning in river beds

using mercury
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District Type of Quarry Areas Materials Extracted
Samburu Gernstone mining

Buildins sand
Masiketa Sand for construction

Emerald, sapph ire, garnets.
Narok Building stone

Building sand
Tuff, hardcore, Sand for construction
& Ballast

Keiyo Dirnension stone
Buildins sand

Keiyo hills
In a number of river beds

Pink Limestone
Sand for construction

Nandi Bnilding stone &
dirnension stone,
Building sand,
Gold minins

Kabiyet
Sand from most streams,
Gold from Lasos

Pink granite,
Sand for construrction,
Abandoned gold rnines

Kajiado Gypsum
Lirnestone
Graphite
Soda ash

Salt

Kajiado
Bissel
Magadi

Gypsum
Limestone
Salt and soda ash

Graphite

Barongo Building sand,
Aggregate
Building storre

Gernstone rnining

Sand for construction
Ballast, ruby, tuff

Nakuru Building stone

Aggregate

Building Sand

Slopes of the Menengai,
Naivashia, Njoro, Bahaii,
Subukia.

Nakuru west. Naivashia

Tuff

Ballast
Sand for constnrction

Trans Nzoia Building Sand In river beds Sand for construction

Kericho Aggregate Kericho west Ballast.
Transmara Gold Kilgoris/Lolgorian Gold

State of Environment Report 2004, Kerya

c) Rift Valley Province

Source: Mines and Geologicol Deptrtmenl records and dislricl reports

d) Coast Province

Source: Mines and Geologicnl Department records and district SoE reports
?

I

i

District Tvpe of Quarry Areas Materials Extracted
Mombasa Building stone

Aggregate

Dimension stone

Mornbasa

Mariakani

Kambe Limestone

Coral Limestone
Ballast
Mariakani sandstone

Kilifi Salt harvesting Salt
Taita Taveta Gemstones

Graphite,
Kyanite, asbestos,
Kaolin
Iron Ore
Building Sand

Kasigau,
Murka
Ronge
Maktau

Ruby, Tsavorite
Graphite, clays, kyanite asbestos, irotr
Sand for construction etc.
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e) Central Province

Source: Mines ond Geologicttl Deportmenl records and dislrict SoE reports

f) North Eastcrn Province

Source: Mines ond Geoktgicul Deporlmenl records and district SoE reports

g) Western Province

Source: Mines and Geologicol Deporlment records ond district SoE reporls

h) Nyanza Province

Source: Mittes ond Geologicol Deportment records ond ilistrict SoE reports

7 .3.4. Rehabilitation Efforts

Very little rehabilitation works have been undertaken on old mines and quarries in the country
due to lack of clear regulatory tools and mechanislns. The enfbrcement of relevant provisions of
EMCA 1999 will go a long way in managing negative impacts of mining, quarrying and sand
harvesting.

Sotne old quarries and mines have been reclaimed and restored close to the original state through
replanting of appropriate tree species. Such rehabilitation eflbrts have been

District 'I'vne of Ouarrv Areas Materials Extracted
Thika Building stone Kerichwa vallev Tuff

Ballast
Kiambu Building stone Tuff

Ballast
Nyandama Building stone Tuff

Ballast

District Type of Ouarry Areas Materials Extracted
Wajir Limestone

Gypsttm
Wajir
El wak

Limestone
Gypsunr

Iiara Building Sand In dr"y river beds Sand for construction

District Type of Quarry Areas Materials Extracted
Vihiga Dinrerrsion stone

Brick nraking
Abandoned n.rines &
Panning in river beds

Kima
Tigoi, Chavakali
Viyalo

Gran ite
Brick products
Sand for construction
Gotd

Kakarnega Abandoned nrines &
Panning in river beds

Rosterrran
Ikolonran

Gold

Butere Mtrnrias Abandoned nrines &
Panning irr river beds

Bukr.rra Gold

District 'I'vpe of Ouarrv Areas Materials Extracted
Kisurnu Aggregate

Building sand
Kisunru West
In Rivers i.e. Kibos,
Nyanrasaria, etc

Ballast
Sand for construction

Gucha Soapstone Tabaka Soapstone
Nyado Building stone Aggregate
FIonra Bay Cold mining Cold
Migori Abandonecl nrincs Macalder Mirres Gold and copper
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undertaken by Bamburi Cement Company which furned the mined areas into a tourist site

(Haller Park). This is an example of what should be done by all quarry and mining operators.

The newly reclaimed mined areas could be used as sources of firewood, fish ponds and

watering points for livestock

It is the responsibility of individual mine owners, the local authorities who license them and

the Ministry of Roads and Public Works, to rehabilitate abandoned quarries in the country.

Plate,7.5:
ll'oman working in a
mining site as an indication
of increased poverty levels

7.4. TRADE

Domestic trade has experienced an increasing influx of sub-standard imported products due

to liberalization. A number of these products (batteries, tubes and tyres, electronics, motor
metallic components of machinery and equipments) have short shelf-life and therefore
contribute to increasing volume of wastes. This in tum has contributed to the mushrooming
dumpsites and junkyards posing an environmentalhazard.

Table 7.5. Major agricultural exports of Kenya

So urce : E conomic S urvey, 2 004

Commodity Unit Tonnes I 999 2000 200t 2002 2003

Coffee (un-roasted) Tonne 7158 I 86 982 63 60E 49479 s8 650

Fish and fish
PreDarations

Tonnes 15951 I 6855 l8 536 18 252 19462

Horticulture Tonne 200 624 193918 193 230 262 931 346 t36

Maize (raw) Tonnes 40 520 448 420 I 58763 3 128

Meals & flour of wheat Tonnes 2t 288 r 1049 8845 t'793 345

Pyrethrum extract Tonnes 623 165 235 8l t23

Sisal Tonnes l6 830 16753 t7 857 19482 2t 723

Sugar confectionary Tonnes 8628 t3 343 t6436 18815 20 519

Tea Tonnes 26{ t77 2t7 282 270 473 272 707 262 t'75
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Ptate 7,6. Mining of'limestone is an important income generating activity in ll/aiir and other
parts of North Eastern Province

7.4.1. Types of Traded Agricultural-based Products

Agriculture is the dominant sector accounting for about 24o/o of the GDP as documented in

the Economic Survey, 2004. Agro-based expofis, which accounts for 60oh of total exports is

a major contributor to foreign exchange earnings mainly frorn tea, coffee and horticulture.

Agriculture also provides employment and livelihood to an estimated 75o/, of the total

population. Due to its importance, further investment in this sector remains a matter of
priority.

Kenya's exports are mainly agro-based and include pyrethrum, tea, cut-flower, french-beans,

horticulture, petroleum products and coffee.

Horticulture: Horticulture has undergone rapid expansion over the past two decades to

become a leading export cornmodity. In 2003, the sector contributed about 26.7% of total

export earnings. Currently, horticultural activities cover about 250,000 ha with total annual

production valued at USS 610 million ([nvestment Promotion Centre, 2004). Most

horticultural farmers are small holders (80%), accounting for 60oh of horticultural export

produce.

Tea: Tea is a leading export commodity accoutttittg 1'or abotrt 14ol' ttl- cxpttrt earnings in

2003. The tea industry employs over 2 rnillion peoplc dircctly (inv'olvcd in tca firnnirtg.

manufacturing, and marketing), excluding those involved through retail otttlets and

transportation. The production of tea increased to 293,670 tonnes in 2003, of which 262.175

tonnes (US$440 rnillion) was exported (GoK, Economic Survey, 2004)

Trade, Industrv, Mining And Servic'es 18'1
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Coffee: Although cofl'ee has fbr year been an important export product, its earnings have
declined fiom 1 lY, in 1998 to 5Yo in 2003 of total export earnings. Like other markets in the

country, cofl-ee market has also been liberalized.

Pyrethrum: Pyrethrum is also an important crop in Kenya's economy as it ofl'ers livelihood to
approximately 200,000 households with an estimated population of a million people. The
current value of pyrethrum exports is estimated at US$ 25 rnillion per annum. Pyrethrum exports
in the country rank fifth after tea. horticulture, tourism and coffee. Kenya has been the leading
world producer of natural pyrethrum for more 60 years producing between 650/o andT5Yo of all
pyrethrurn traded in the world per year (lnvestment Promotion Centre. sector prolile on
agriculture).

Livestock: The livestock sector contributes about l0% of GDP, over 30% of the farm-gate value
of agricultural commodities, employs over 50% of the agricultural labour force, and earns
considerable fbreign exchange through the exports of hides, skins. dairy products, Iive animals
and canned beef. Kenya's dairy sector is one of the largest in Sub-Saharan Afiica with an

estimated 3.2 million dairy cows that produce about 2.5 million litres of milk annually. Livestock
is mainly in the hands of small-scale fbrmers, accounting fbr about 80o% oftotal milk production.

However. livestock production has imrnediate impacts on environrnent including overgrazing.
exposing' land to agents of erosion and human wildlif'e conflict as nomadic communities move
with their livestock into national parks and reserves in search of pasturc.

Sugar: Kenya currently produces about 70% of sugar for domestic consurnption requirernents.
There are six rnajor sugar factories with an annual production capacity of between 550.000 and
600,000 tonnes. The sugar sub-sector is also liberalised fbllowing the removal of price controls,
although import controls still exist (100% suspended duty on sugar imports). Some of the key
problems afl-ecting the sugar industry are; inetllciency, low productivity, weak management.
distortions in the sugar market, inadequate credit lacilities for sugarcane development, droughts
and fires.

Cotton: Cotton is an important crop in view of its potential to provide new opportunities fbr
poverty alleviation due to its labour intensive production requirements. Currently, thcre are
about 14.000 srnall-scale cotton growers with an annuallint production of about 20.000 bales.
compared to the peak production of 70,000 bales in 1984/85.

The poor perfbrrnance of the cotton industry is as a result of negative gross lnargins of seed
cotton prodttced, amounting to US$0.04 per kg, largely due to high production costs in the face
of global decline in lint prices (lkiara andNdirangu,2003). Major cost drivers are pesticides.
lack ofextension services and poor infiastructure.

However, through the AGOA initiative, Kenya's exports of clothing and investment in the textilc
sector have experienced remarkable growth. Cotton production is insufficient to meet the local
demand reducing the country's capacity to produce high quality and cornpetitive fabric. The
option of sourcing fabric liom other AGOA-eligible Sub- Saharan Afiican countries is lirnited
by the fact that the region does not meet the f'abric requirements of its apparel sub-sector due to
various supply constraints.

a
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Oil Crops: Kenya imports over 95yo of her total edible oil requirements, estimated at 200,000

tonnes and costing the country US$90 million annually. The oil is mainly imported from

Malaysia as palm oil. Kenya has the potential to grow a variety of oilseeds but of major

importance are sunflower, simsim, soya beans, rapeseed, coconut, castor, groundnuts and

sunflower.

7.4.2. Impacts ofAgricultural Production on Land Use

Some of ifre impacis on land use resulting fiom agricultural production include continued

clearance of vegetation for more farm land leading to land degradation, excessive use of
chemicals, fertilizers and pesticides; Ieaching of the soil due to intense irrigation; and

monoculture of cash crops such as tea, cofl'ee and horticulture.

7.4.3. Fishery
The fisheries sub-sector contributes about 5% of GDP and employs over 60,000 people directly

with an additional 5,000 indirectly dependent on the fish industry flPC, sector profile on

agriculture). There are three types of fish farming practices in Kenya, namely warm water fish

farming (tilapia, bass and comrnon carp); cold mountain tarming (trout); and coastal saline water

flsh farming (prawns). Lake Victoria alone produces over 90Yo of the flsh in Kenya with the

dominant species as the Nile Perch, used for filleting in fish processing factories. There are 25

fish processing factories in Kenya with a total processing capacity of 25.000 tonnes per year.

Impact of fish processing andfish products on lancl use: The processing of fish and the

disposal of frsh by-products by the small fishermen groups poses a major environmental

problem. Quite agreatamount of fish is processed at the shore leaving behind un-disposed waste

which is often washed back into the water systems by the tides and flood waters.

7.4.4. Agribusiness
In Kenya, agribusiness is one of the most vibrant activities of the economy consuming

considerable amounts of chernicals. fertilizers and pesticides.

7.5. SERVICES
The key services that have a bearing on land use and environment in general include

telecommunication. transport (air, road, railway), port services. water, sewerage and health

services.

7 .5.1. Telecommunication
Kenya has a fairly developed postal and telecommunication network. Fixed telephone line

connections increased marginally from 326.000 in 2001 to 332.000 in2002, but declined by

I .8% in 2003. This sluggish growth is attributed to the stiff competition from mobile phones.

The number of mobile phone subscribers increased fiom 630,000 in 200i to 1.068 million in
2002 andto I .097 million in 2003.

Some of the constraints include inadequate capital for investment in modern infrastructure for
expansion, fiequent vandalism of equipment and shortage of material especially fbr the line

plant.

Impoct on lsnd use: Telecommunication activities adversely affect land use through:
. Use of wooden poles resulting to felling of trees and reduction in vegetation cover;
. Rapid growth of rnobile phones has resulted in new kind of non-biodegradable wastes

!
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such as used air-time cards consisting of aluminium covers; and
Use of insecticides and wood preservatives on posts.

a

a

i

Other impacts of telecommunications equipment on land use were investigated by PCC as
indicated in Box 7.1 andplate 7 .6.

Plate 7,7. Mobile phone base transition station

f..

.

Box 7.1. Mobile phone base stations investigated by PCC

The Committee received numerous complaints resulting from increased number of mobile phone base transmiss
ion station (BTS) installations mainly in urban areas due to the increase in mobile phone users (Plate 9.3). The
major concern was the effects of the radiations emitted by the base stations on human health.

The Committee established that there is no conclusive scientific evidence on their exact effects on human
health. It therefore recommends that NEMA in consultation with the Communication Commission of Kenya and
other relevant lead agencies should formulate standards and guidelines to regulate this fast growing sector, as
the existing standards and regulation appear inadequate. In addition, mobile services providers should adhere to
health-based guidelines and should apply precautionary measures to protect people from unknown effects of
radio frequencies.

a
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7.5.2. Water, Sewerage and Health Serryices

The overall goal of the government is to ensure that all Kenyans have access to safe drinking
water within a reasonable distance. Current estimates indicate that nearly 75Yo of the
country's urban population have access to safe drinking water, while 50Yo of the rural

population have access to potable water (Economic Survey, 2004). However, these

proportions are declining as a result of non-performance of some existing water supply

schemes. This has necessitated a change in water policy approach to that of participatory

management embodied in the Water Actof 2002.

Domestic and industrial waste management has remained a serious environmental problem in

most urban areas. In Nairobi, only 45%o of the generated garbage is collected, while the

private collectors can only deal with TYo,leaving 48%. Efforts are underway to completely

privatise waste management in Nairobi whose collection is expected to be more efficient and

effective.

The vision of the health sector in Kenya is to create an enabling environment for the

provision of sustainable quality healthcare that is acceptable, affordable and accessible to all.

However, there are enormous challenges in working towards sustainable waste disposal

systems.

Impacts of health and sewage on land use

a) Declining proportion of people with access to safe drinking water within a reasonable

distance resulting in more time devoted to fetching water particularly by women.

b) Pollution through domestic and industrial waste mainly in most urban areas.

c) Poor disposal of medical wastes posing serious health risks to people. Some medical

waste such as expired drugs, used syringes and other items meant for incineration end up

in the municipal dumpsites where they continue to pose great danger to both unsuspecting

humans and animals.

7.5.3. Road Transport
The present road transport network range from tracks to multi-lane urban and sub-urban

highways. The system is divided into classified and unclassified roads, with a total network

of 151,000 km.

Out of the 62,667 km classified road network, 7,943.2 km are of bitumen standard,26,180.8

km gravel standard and the rest are earth standard. The classified roads network falls under

the Roads Department of the Ministry of Public Works, while the unclassified network falls

under county councils, the Ministry of Environment and Natural Resources, the Ministry of
Tourism and other organizations.

Impacf of roads on land-use.. Road transport has the potential to cause environmental

damage if the appropriate mitigative measures are not embraced. These include increasing

noise pollution and clearance of vegetation and prime agricultural land to make room for road

construction.

7.5.4. Air Transport
Kenya has three major international airports, namely Jomo Kenyatta Intemational Airport

(JKIA) in Nairobi, Moi International Airport (MIA) in Mombasa and Eldoret International

Airport. Flights volume at JKIA increased to 67,787 in 2002 from 62,572 flights in 2001, a

growth of 8.3o/o. On the other hand, intemational flights increased from 31,898 in 2001 to

I
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36,030 flights in2002 posting a l3oh growth. There was a slight improvement in domestic air
travelling by 3.5%.

Impact of air transport on land-use: Air transport negatively impacts on land use through:
a) Emission of gaseous pollutants;
b) Utilization of large tracks of land for the construction of airports; and
c) Solid waste disposal.

7.5.5. Railways
The Kenya Railways, which is charged with railway operations lnans a fleet of about 156

locomotives along the 2,700 km long route connecting Mombasa, Nairobi, Malaba, Nakuru,
Kisumu, Butere, Voi, Taveta, Nanyuki, Eldoret, Kitale, Gilgil and Nyahururu.

The Kenya Railways also provides freight services within the country and handles transit
traffic to and from land-locked countries in the East African region. The main commodities
ferried include agricultural and industrial goods such as coffee. dairy products, grains, sugar,
cement, fluospar, containers, paper, petroleum products, salt, soda ash and timber. The
railway also operates train freight service from Mornbasa to Kampala and container-carrying
trains (railtainers) daily between Kipevu (Mombasa) and the inland container depot at
Embakasi (Nairobi).

7.5.6. Waterways and Ports
An inland waterway service is operated on Lake Victoria for the movement of freight and
passengers within Kenya lake region. Mombasa Port on the other hand has been experiencing
increased cargo handling, mainly occasioned by the restructuring of Kenya Ports Authority.
Thenumberof shipsdockingincreasedby54.8% from l,lII shipsin2001 to1,720 shipsin
2002.

Cargo handling increased by 12.6% in 2003, compared to an increase of 0.5% in 2002.
Overall, cargo imports went up by l9.8Yo, while cargo exports decreased by 14.2%. The
installation of modern cargo screening equipment at the port of Mombasa has greatly
enhanced the flow of cargo traffic and eased the identification of incorning goods. This in
turn has improved security measure around the port operations as well as screening the illegal
entry ofcounterfeit and sub-standard goods.

Impoct of waterways on land use: Discharge of effluents into the water systems adversely
affects the flora and fauna in these ecosystems.

7.5.7. The Financial Sector and Business Support Services
Bonking sectorz The banking sector has been fairly stable. The number of commercial banks
dropped from 48 in 2001 to 44 in 2002 and to 43 in 2003. while the number of non bank
financial institutions declined from three in 2002 to two in 2003 including two mortgage
finance companies and four building societies. In addition, foreign exchange bureaus
increased from 48 in2002 to 52 in 2003.

The market share of the banking institutions continued to be dominated by the ten largest
commercial banks, which accounted for 77 .3Y, of all deposits held by the banking institutions
in 2002 as compared to 72.0% in 2001. In 2003, the banking sector was relatively well
capitalised with an estimated average risk weighted capital adequacy ratio of 17.2yo, which is

well above the l2Yo minimum requirement. This capitalisation has largely been attributed to
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increased profits.

Capital Markets Authority: The Capital Markets Authority (CMA) has played a major role in

spearheading reforms in capital rnarkets. 'fhis is aimed at increasiug investor confidence with

the stock market reorganised into four independent segments in 2001.

ln2002, the number of listed companies dropped from 54 to 51, the number of stockbrokers

remained at 18, investment advisors were 25, five authorised depositories and one dealer.

During the year, two investment banks and two collective investment schemes participated in

the market.

Insurance Inclustry: In 2003. therc rvcrc 42 registered insttrance compallies, of which 39

were licensed to conduct business. 'l'wo r;f these operated as closed funds and one insurer

was under statutory managemcnt. 'l-he $870 rnillion industry has faced a number of
challenges including rcdtrccd investment income, under-cutting of premium rates, fraudulent

practise.s and narrow investment portfolios. Other insurance interrnediaries were 187 licensed

trokers,1,057 registered insurance agencies, l8 loss assessors,23 risk surveyors, 17l

insurance loss adiustors and five risk lnanagers'

7.5.8. Tourism Services
The tourism sector is the second biggest foreign exchange earner after agriculture, accounting

for about 15%o of total export earnings and generated US$343 million in 2003 (Economic

Survey, 2001). The sector provides employment to thousands of people both directly and

indirectly. 
{

Kenya's tourism sector recorcled a 14.5%o groivth in visitor arrivals in 2003 against a 0.8Y,

growth in 2002. The growth is attributed to a combined aggressive marketing by the

gou..n-.rt, Tourism Board, hoteliers and tour operators. T'he industry had suffered great

Iorr., due to terrorist attacks earlier experienced, which resulting in travel advisories against

Kenya by the United States government.

The major attractions include diverse wildlife resource attractions, outstanding hotels and

game lodges. With its network of u,ell-managed national parks, national reseryes, marine

farks, biosphere reserves, archaeological sites, and striking scenic beauty and sandy beaches

utong corai reef sheltered waters. 'fhe rnost pref'erred tourist attractions in Kenya are the

.ourtul beaches. game reserves and national parks. Other tourist attractions include animal

orphanage, museums, snake parks and historical sites.

Visitors to museums, snake parks and historical sites increascd liom 603,000 in 2002 to

686,000 in 2003. . However, the number of visitors to national parks and national reserves

declined from I .7713 million in2002 to 1.5406 rnillion in 2003. In order to extend the length

of stay of holidaymakers in Kenya. the government welcomes investments in the

development of inland "resorts" situated close to the national parks and reserves.

In 2003, holidaymakers accounted for 60%. business visitors 159%, while transit visitors

lg.l% of the number of visitor arrivals. Overall, visitors on holiday decreased by 6.6Yo in

2003 mainly as a result of adverse travel advisories made during the year by UK and USA'

However, those on business increased significantly by 45.7% in 2003, an increase that was

attributed to the visits rnade by foreigners interested in investing in Kenya after the new

government came to Power.

I
7
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The year 2003 alstt recorded ittcreascd conltrcncc tourisrn acrivities. Local conferences
increased from 754 itr 2002 to 80-5 in 2003, rihilc intcrnalicinal conferences r.osc fiom 115 in
2002 to 126 in2li03 (licotrorttic ,\urve.y, 2001).

To revamp the ittclustry, the Kcnya 'l'ourisin []oarc{, Kcnya Tourism Development
Corporation and the Ministry ol' 'l'ourisnr urr.l lntirrrnation steppecl up tourism promotion
abroad through conducting fhirs in liurope and South Africa. 'l'he Roard also organized a
Miss Tourislll conlest rvith the airn of'prornoting tourisnr both locally alcl gverseas, while the
Kenya Utalii Collc'ge contirrucd io play a lcadir.rg rrrlc in tritiling personlel fbr the tourism
industry.

Similarly, the potential firr tl'tc dontestic market tras not beep [illy exploitecl. T'here is also
potential to identily otlter tottrist altlactions hesicles the existins latiolil parks, reserves and
the beaches. Participation in such investment vcntures will grc:atly expand thc industry.

7.5.9. Hotels

Hotels, Bed nights and Occupurtctli Accor'ding to thc l\4inistry of 'l'ourism and Infbrmation
(MTI) there wcre a total o1' 2.228 hotels in Kenya. Most ot'the hotels were basecl at the
Coast: 46 hotels with 28.743 bcds,48 of which in 2()01(14.185 beds) are classified as 4 or 5
star. There are 433 hotels in Nairobi rvith l 5,684 beds. Of these, l8 hotels (4,339 beds) are
classified as 4 artd 5 star. National ptu'ks aurl reser\,es have (r7 hotels rvith 5,735 beds. Hotels
in other parts of'tlic countrl,nunrhcrcd 1,272.

fhe tottristn sect()r has l.nadc signilicaut c(,utl'i[)rrtiolls tt) Ken,,a's natiopal economic
developmerrt nrainly through:
a) Increasing foreign exc:hange earnings and the associated multiplicr effects;
b) Providing etrplol'ment opportrurities botli clirectly and indirectly to about 180,000 and

300.000.
c) Provicling a tititjor Inillkel tirr the prodrrcts of thc inlirrinal sector, especially paldicrafts

and curiclus
d) Clontributirtg to itilet'natirrrt.tl qor).|r,,rll and soci()-cultrlral undelstantling.

Impact of hotel inluslr-y, ttn land use: IJotels guneratc solid rvastes solne of which lack
appropriate treatmcnt lacilitics. 'l'hc disposal ol' clflucnts, detergents and solid wastes
contrihute to dcgradation o1' natural habitats.

7.5.10. Laundry ser"vices
This is otte ol'the lastest gro*'irtg busiuesses with high usc: ot'ehenrical detergents. Ihe
sectOr off'ers llulllelolts entploymetrt opportunitics in the detergent ancl launclrl,in6ustries.
However, laundry services irnpact negatively on the environmerit through the release of
effluents into natural water systerns.

Impoct of laundry services on lund use: Laundry serviccs are a ma-ior source of chemical
pollutants, especially tltrrse dunipcd into the cnvironrnent through discharge of c'fflgents.
This is exacerbated h1, Ins[ olser,r,eragc antl el'f'luent tleatnrerrt lacilities.

7.5.11. Harvking
Since Kenya liberalizcd hei' .-cononiy in the l98Us, ha,vking has increased signihcantly in all
the urban centers. T'herc at'e tlrrce ntairr categories ol liarvking, rrarrely hawkers of local and

t\

,
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imported products, vegetable and fruit hawkers, and street traders with specific areas of
operation.

Impact of hawking on land-use: Hawking is associated with littering of streets in towns,
especially Nairobi and Mombasa. Inadequate infrastructure for effective waste collection and
disposal, has lead to accumulation of solid waste. Recent attempts by the Local Government to
control and manage hawking in Nairobi City has alleviated the problem through allocation of
alternative sites to registered hawkers outside the central business areas. This has eased
congestion and reduced petty crimes in the city.

Table 7.6. Total international trade 1998-2002 (kshs. mitlion)

Descript ion I 998 1999 2000 200t 2002*
Export ( FOB)

Donrestic Exoorts t 14.448 I 15.406 I t9.764 121.434 l3 1.394

Rc-exports 6.735 7.t53 t4.7 63 26.t56 3 7.889
1'OTAL l2 l. t83 122.559 134.527 r 47.590 I 69.283
Lnoorts (CIF)
Cornrnercial I 90.538 198.808 240.473 285. r 07 254.006
Government 7.251 6.592 7.331 5.00 r 3.704
TOTAL 197.78t) 205.400 247.804 290. r 08 257,7 tO
Balance of'l'r'adc - 76.606 - 82.84 I - I t3.277 142.5 l8 88.427
Total l-rade 318.972 327.959 382.331 437.698 426.993

S ou rce : E co no mi c S u rve), 2 003

7.6. DUMPING, COUNTERFEITSAND SUBSTANDARD GOODS

7.6.1. Counterfeit and Substandard Goods
Counterfeiting is a malpractice that is posing great challenges to the economy. resulting in the
downsizing of some local operations. closing or relocation to other countries considered as
having lower operating costs.

In general counterfeit goods have short shelf life as compared to the genuine products. Large
quantities of these materials are disposed of within a short period, resulting in the accumulation
of waste. The wastes also aff'ect human health in many ways as some are non-biodegradable and
most cannot be recycled. External sources are mainly imports that constitute the infiingement of
trademarks. patents. copyrights and geographical indications. Internal sources mainly constitute
use of fianchise containers and package materials.

7.6.2. Impacts of Counterfeit and Substandard Goods on the Environment:
The problem of counterfeiting and dealing with substandard goods persists. partly because of:

. Poor vigilance and prosecution of those who contribute to dumping;

' Public awareness on the nature of merchandise in our markets. There is a growing need to
educate the consuming public that cheap is nct necessary convenient. In f-act, at the end of the
day it rnay turn out to be more expensive.

' Laxity on the part of law enforcement authorities, particularly with regard to investigation
and prosecution. There is some growing need to be more vigilant and to take initiative to

,

a
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scrutinize businesses. For instance, although the trade licensing fee was abolished, there
is need to enforce business registration and licensing as a means of obtaining information
on the types of businesses being done. Hawkers or any other person found to make,
package or offer for sale counterfeits and/ or substandard goods should be arrested and
prosecuted. Only then can we manage to kill illegal trade in Kenya.

The extend and scope of counterfeiting is difficult to quantify due to its sophisticated nature.
A study conducted by WHO Counterfeit Working Group in 1999 indicated that between l}oh
and 20o/o of drug samples in developing countries failed quality tests due to infringement of
copyright.

Z Incorrect Ingredients

I Incoruect amount of Active
Ingredients

lE Correct Active Ingredients

n ryo active Ingredients

Figure 7.7. Counterfeit in Pharmaceuticol indastry

Impacts of counterfeit goods on heulth systems and the econorny
Counterfeit products in Pharmaceutical industry poses a very serious problem to human
health and safety because the products have no impact on illnesses, thus prolonging treatment
time. Further, counterfeit anti-biotics can reduce protection and increase resistance, while the
vaccines do not immunise. This results to use of public funds on medication. The economy
suffers from loss of taxes and revenues, loss of employrnent. The economy also suffers
reduced growth, lowers capacity, innovation and incentives.

Impact on Companies
Loss of revenue, reduced incentives for research and development;
Loss of corporate image due to counterfeiting;
Litigation issues; and
Loss of intellectual properly rights.

7.6.3. Trade and Genetically Modified Organisms
Genetically modified organisms (GMOs) and products are produced through genetic
engineering. Trade in GMOs and LMOs is expected to be conducted with rhe full knowledge
and consent of all affected persons. However, most developing countries that receive food

60%
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aid, often get GMO products without the prior informed consent of the receiving party thus

contravening the provisions of the Cartegena Protocol on Biosafety. The National Biosafety
Committee (NBC) ensures that biotechnology related research applications are thoroughly
scrutinised before going to field trial and the subsequent release to the environment.

7.6.4. Constraints to Trade
The linkages between trade and environment are many and very complex. This is because all
opportunities and inputs into the trading and manufacturing pattems rely on the environment.
Trade and consumption patterns lead to discharges of waste into the environment. Several

constraints affect trade as analysed below.

Infrastructzre.' Physical infrastructure has a direct bearing on the performance of most of the

sectors in the econbmy. The current poor status of physical infrastructure in the country has

lead to increased production costs and loss of competitiveness for the local products.

High cost of utilities: The essential utilities such as electricity, telecommunications and water

are needed to support trade. This reduces competitive on the production of goods and

services.

Narrow product base: Exports are heavily depended on agricultural products. This over

reliance on a few agro-based products exposes the country to vulnerability of price and

market fluctuation in the international markets.

Finance: Limited financial resources hinder availability of capital to start new business

ventures, expansion and re-stocking of existing ones, thus presenting a major constraint to
trade development.

Elfects of tiberatization; Llberahzation of trade has lead to flooding of the domestic market

by cheap imported and substandard goods. This influx has also lead to accumulation of
wastes due to the high turnover of counterfeit goods. In most cases, the associated duties and

taxes accruing from such goods often not remitted to the government resulting to loss of
revenue.

High Cost of Inputs: Trade in locally manufactured products is heavily dependent on

imported raw materials, capital equipment and spare parts. Continued survival and growth of
the sector will depend cln it being competitive in both the local and external markets with
regard to product, price and quality.

7.6.5 Impact of Trade on Land Use

A large proportion of the population is involved in trade. The small and medium enterprise

(SMEs) alone employed close to 3.Tmillion people and accounted for over 43Yo of Kenya's

total export earnings in2002 contributing about 18% of the GDP. These enterprises have

grown significantly since independence due to high population growth and rural-urban

migrations. Most of these firms are engaged in industrial activities such as tanning, brick and

tile making, automotive repair, wood finishing, metal works which have potential to cause

intensive pollution. As such, the cumulative and collective impact of all on the environment

is equivalent or even more than that of other industrial establishments.

According to a 1998 study by United Nations Industrial Development Organisations

(UNIDO) on "Ecologically Sustainable Industrial Development", the Jua Kali enterprises and

Trade, Industry, Mining And Services 191



State of Environment Report 2001, Keny'a

other SMEs in Kenya escape the EIAs, yet many of them impact negatively on the

environment, generating different types of wastes that pollute the environment and

contaminate air and soils. The rapidly increasing and unplanned SMEs generate additional

discharge of pollutants, petroleum and chernical wastes into the soil and water system.

7.6.6. Measures and Strategies for Improving Trade
l'he following are the proposed measures fbr addressing the existing problems and promote

investments and trade development.

Legal frameworkr 
'fhe govenlnrerlt r.r'ill review, enact and enforce laws and regulations

pertaining to trade practices in order to make it easier for enterprises to thrive and grow. For

instance, about 12trade related acts are being reviewed.

Infrastructure: lnfrastructure plays a fundatnental role in the development and expansion of
trade. The government eflirrts are on-going towarcls ensuring provision of low cost, high
quality, infrastructure to support trade. ILoad upgrading and rnaintenance, improved railway

transport, provision of adeqr,rate and efficient power and water supply will be addressed to

ensure Kenya's industrial and commercial cornpetitiveness. The efficiency of the port of
Mombasa will be addressed to ensure smooth flow of goods in and out of Mombasa.

Anti-dumpirg.' Durnping creates disincenlives to domestic tnanufacturing and production. In

order to eradicate this disincentive, the antidurnping cornmittee will be strengthened, while at

the same time imposing heavy duties on sub-standard goods to discourage dumping.

Similarly, the existing machinery firr tracking down diversion of transit goods and ensuring

full duty payments will be strengthened. Kenya Bureau of Standards and Weights and

Measures department will be empowered to seize, confiscate and withdraw substandard

goods from domestic market 1o protect consumers'

Cretlit facitities: Unavailability ol'adequate credit to the commercial sector, especially for
SMEs is a major impedirnent to thc sector's growth. Local financial institutions, which

facilitate credit provision such as commercial banks, and direct foreign investors. should

expand their lending bracket. 1-he governntent is deterrnined to increase support to these

institutions in order to enhance incentives to the industrial and trade sectors.

Export Promotion: 'ilre government will errcourage diversification of exports through review

of EPZ and MtlB incentives 1br extension to all goods and sen,ices.

Public- Privste Sector Partnership: 'l'he government will continue to work closely with the

private Sector to formulate tretde policy. to identify markets and product diversification

opportunities and negotiation o1'appropriate regional and international trade agreements.

a) Examine the eft-ectiveness of stnrctural adjustrnelt programmes and trade liberalization

reforms in Kenya.
b) To an enabling economic environrnent for businesses to thrive.

c) Trace trade impact of the reforms at the macro and micro economic levels.

d) Analyze trade reforms and relate to export bias overtime and provide a series of required

actions to reverse negative eflccts.

e) Implernent strategies that lacilitate development trade through formulation and

implementation of policies that can improve both dornestic and external trade

f) Ensure protection of oonsumers from trade malpractices, such as fraudulent

manipulations of weighing and nteasuring equipment.

I
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g) Collect analyze, store and disseminate trade information.
h) Monitor the changes brought about by liberalization, globalization of world trade systems.

in order to cushion the trade sub-sector fbr such changes
i) Ensure that he country reaps maximum benefits from international and regional

agreements.
j) Negotiate favourable terms fbr Kenya exports in bilateral and multilateral trade fora, in

order to promote economic integration and develop trade through regional bodies.
k) Promote export-oriented trade

7.6.8 InternationalAgreements
There are many relevant international MEAs, national policies (Sessional Paper No. I of 1986,

Trade Licensing Act Cap. 497).EMCA 1999 and issues related to WTO that affect trade in the

country. About 20 of these MEAs have provisions that can affect trade such as banning trade in
certain products or allow countries to restrict trade in certain circumstances. Among these are the

Montreal Protocol tbr the protection of Ozone Layer, Basel Convention on the Transboundary

Movement of Hazardous Wastes, Convention on International Trade in Endangered Species

(CITES) and the Convention on Biological Diversity. Through these legal instruments. the
government has changed fiom control and regulation to that ofa t'acilitator, thus creating a better
and competitive envir<lnment to support trade.

7.7 OUTLOOK

Industrial development depends on availability of raw materials. It is therefore necessary that
plans for industrial development must provide for sustainable supply of raw materials without
degrading the environment.

The impacts of industrial products on the environment depend on their components and the

receiving environment. Additionally, by products and waste (emissions, effluents and solid)
from industrial operations have varying impacts on the environment and human health and

safety. It is therefore important demand EIA and EA licences from NEMA should made
conditions for licensing any activity. The country should strengthen current initiatives to
promote cleaner production technologies.

The country has a promising mining sector, whose expansion may be aided by the ongoing
reviewofthe MiningAct. Mining and quarrying are extractive activities, whose impacts include
degradation of the environment, while removal processing and transportation of the product(s)
has potentially significant impact on the environment. Previous and ongoing mining and
quarrying operations are of great concern to environmental and public health and safety. EMCA
requires regulatory and licensing authorities to make EIA and EA conditions for licensing.

The service sector, which covers transport and communication, financial, tourism, and trade
impacts on the environment and human in many ways. The impacts include pollution by wastes,

. biodiversity degradation and landscape disfiguration. Some of the significant impacts include
litter, plastic/polythene, emissions form transport, effluents, chemicals and hazardousltoxic
substances. Current efforts to enfbrce compliance with environmental audit regulations should
go a long way in mitigating the impacts.
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POPULATION DYNAMICS
AND HUMAN SETTLEMENTS ON LAND USE

8.I. INTRODUCTION

Population is the total number of people existing in area at a given time. It is characterized by
total size, growth rate. density, age, distribution (including mean age and demographic
dependency ratio), sex ratio and regional distribution. These characteristics are influenced
indirectly through changes in one of the three basic determinants of population change fertility,
rnortality and migration.

8.2. POPULATION DYNAMICS

8.2.1. Population Size and Growth Rates
The national inter-censual gromh rate declined from 3.4Yo in 1969 to 2.9o/o in 1999. By
international standards, a population growth rate of 3o/o and above is considered high. Such a

growth rate results in increasing demands on all types of resources required to meet the basic
needs in terms of fbod. health. education and shelter. The net effect is a decrease in the resources
available tbr improving the standard of living of the people.

At independence in I 963 , the country singled out rapid population growth as a maj or threat to its
development. Subsequently, it fbrmulated the national population policy rn 1967, whose thrust
was to reduce the high fertility rate through family planning. Kenya was the first country in
rnainland sub-Saharan Afiica to adopt a population policy.

The population size grew fast between 1969 and 1979 due to a rising fertility and declining
rnortality; it slowed down between 1979 and 1989 partly due to a falling fertility; and it slowed
down f'urther between 1989 and 1999 due to a continued fall in fertility and a rise in mortality.

There were variations in the population growth rates within the provinces. The percentage
change in population size has been on the decline in Central and Eastern provinces since 1969,
while Nyanza, Rift Valley and Western provinces experienced a rapid increase during the 1979-
1989 period fbllowed by a decline in the 1989-1999 period. The increase in Nairobi province
during the 1989-1999 period is attributed to net in-migration fiom other provinces, while the
unique increase in North Eastern province may be accounted for by the influx of refugees fiom
ne i ghbouring countries.

I
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Figure 8.1. Total population of Kenya for census years 1969,1979,,1989, and 1999 and
the Projections for years 2001,2005 and 2008

1969 1979 1989 1999 2001 2005 2008

Figure 8.2. Changes in national human population demography,l94S - 1999
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8.2.2. Age-Sex Composition
The needs of a population vary with age and sex. Between 1969 and 1989, the population
aged below 15 years was about 48oh, dropping to 44o/o in 1999. The population aged 15-64
years increased from 48Yorn 1969 to 53o/oin 1999. Those aged 65 years and above remained
at3o/o over the 3O-year period. Kenya's dependency ratio in 1999 was 90, having dropped
from 105 in 1989. Age and sex characteristics are very useful in formulating national
policies and planning for socio-economic development.

a
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Figure 8.3. Comparison of population density by age group

Figure 8.4. Population Density by Province, 1999
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8.2.3. Population Distribution
Kenya's population is unevenly distributed with 49 persons per km2 in 1999, an increase
from 37 persons per km2 in 1989. The most densely populated province is Nairobi with 3079
persons per km2, while North-Eastern is the least densely populated with 8 persons per km2
(Figure 8.1). As the population increased over the years, the population density also increased
thereby exerting increasing pressure on land and related natural resources.

Fig. 8.5. Trends in spatial population distribution and density between 1960 and 1990
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8.2.4. Fertility
Fertility contributes to the increase in size and shape of the age and sex structure of a

population. The continuing high population growth is a result of population momentum

gaitrerea during the rapid growth period whereby the large number of individuals born during

the last two decades are now entering their childbearing years.

Fertility rates have generally declined in most areas of the country. However. population

growth is still soaring due to high levels of f'ertility in some pafis of the country. Variations

in fertility levels reflect differences in the level of social and economic devclopment along

with variations in contraceptive use. Based on the analysis of past census data:

a) The mean number of children per woman is on the decline for all age groups and

particularly so for younger women.

b) The crude birth rate has been declining from 54 births per 1000 people in the 1970s to 48

in the 1980s and then further to 4l in the I 990s.

c) The total fertility rate dropped from 7.8 in the 1970s to 6.6 in the 1980s and then to 5.0

in the 1990s.

Secondary education was associated with reduced fertility.
The 1999 fertility rate for married women was 6.I , while that for single women was 3.4

d)
e)

)
8.2.5. Mortality
Mortality is one of the contributing factors to population change. Apart from decreasing the

size of a population. it also influences the shape of the age and sex structttre of a population.

Improvement in public health and hygiene brought about by the scientific and economic

*.ifur. have altered the course of population history through dramatic reductions in

mortality. This led to staggering increases in the rate of poprrlation groqh.

Declines in mortality have also played an important role in high levels of population growth.

Low cost technologies such as antibiotics, vaccines and improvements in nutrition and

increased agriculturil production have reduced mortality throughout the country. Based on

analysis ofpast census data:

a) There was consistent decrease in child mortality between 1962 and 1989. However,

between 1989 and 1999, child mortality increased, especially for children of younger

mothers.
b) Attainment of primary level of education of a mother was associated with an average

reduction of 2SN in child mortality as compared to the mortality of children whose

mothers had never been to school. A reduction of 48%o was associated with attainment of
secondary level of education.
children torn in Nyanza province were three times more likely to die by age 5 compared

to those born in Central Province.
The crude death rate declined from 17 per 1000 people in the 1960s to 14 in the 1970s

and further to l0 in the 1980. However, it rose to 12 in the 1990s'

Infant mortality rate fell from l19 per 1000 people in the 1960s to 88 in the 1970s and

then to 66 in the 1980s; there was a sudden increase to 77 in the 1990s.

There was a consistent increase in the expectation of life from 49 in the 1960s to 54 in

the 1970s and then to 59 in the 1980s. This dropped to 57 in the 1990s.

c)

8.2.6. Migration
The factori that stimulate migration vary by region. They include search for higher education,

food availability, water, forage, prospecting for employment, improved infrastructure, land,

and recreational facilities' Based on past census data:

--
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a) Migration patterns within Kenya for the period 1969 and 1999 did not change implying
that the push and pull factors in the provinces and districts remained unchanged over the
period;

b) Emigration rates were higher in Nyanza. Central, Eastern and Western provinces than in
the other provinces;

c) Resettlement districts include Laikipia. Kajiado, Trans Nzoia, Uasin Gishu. West Pokot,
Lamu and Tana River;

d) The proportion of people living in urban areas has been increasing lrom l0% in 1969 to
l5%. l8/o andZTYI in 1979, 1989 andl999 respectively: and

e) Apart from Nairobi which is 100% urban, Coast province has the second largest urban
population with a share of 37o/o followed by North Eastern 15%. Rift Yalley l4o/o,

Nyanza l0%, Central l0o/o Western 8% and Eastern 67o.

Migration propensities vary by age with young adults exhibiting thc highest likelihood of
moving - lueled by cducation and employment prospects. Due to thc largc younger
generation there is increasing levels of urbanization as the individuals rcspond to the pull of
urban opportunitics.

8.2.7, Impacts of Population Dynamics on Land Use

Each individual uses environmental resources and contributes to environmental degradation

and pollution. Each individual requires food, the production of which requires land for
agriculture or other lbrms of sustenance production. The scale of resource usc and the level

of wastes produced vary across individuals and cultural contexts.

Today's rich consurne disproportionately large amounts of cnergy and producc an cqually
disproportionate amount of waste. As incomes rise, consumer aspirations changc lcading to
rising pollution levels due to increased production processes meant to meet increased

consumer demand.

Income is important whcn considering environmental implications ol' population

composition. Population prcssures and poverty interact to result in unsustainablc use ol
resources in an eflort to meet short-tcrm livelihoods. Lowcr levcls ol' dcvclopmcnt and

income are associated with greater local environmental prcssures. Povcrty can induce people

to use resources without consideration of the elfects or implications lbr Iuture gencrations.

Rising population increases demand for food crops production, hcncc cxpansion of
agricultural land becomcs necessary. Additionally, the young lamily units dcmand their own

land holdings. The result is progressive sub-division ol'farnily land into srnall larrd parcels.

Unfbrtunately, somc holdings arc too srnall to support subsistcncc necds. Sub-division o['

family land into uneconomic parcels has fbrced some people to migratc to rnarginal and

ecologically morc sensitive areas. Cultivation in thc arid and serni-arid arcas has incrcased

pressure on the nomadic cattle-raising people, resulting in overgrazing, crosion. and land use

conflicts. There is evidence that these areas arc suffering frorn an incrcascd rate of
desertification and severe impacts of drought.

Continued population growth and desirc lbr land, have resulted in peoplc scttling in wildlife
migration corridors and other wildlif-c dispersal habitats leading to human-wildlilt conflicts.

The irnpacts of these lactors include decline in wildlil-e numbers over thc ycars (1'ablc 4.5).

For a large number of Kenyans. inadeqLrate access to basic means of livclihood (lbod, safe

water, shelter, healthcare and education) is an everyday reality. Wood-fuel provides about

(
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70% of the nation's energy requirements and 90o/o of the rural cncrsv rccluircnrcnts (-l'able

8.1). The demand fbr wood-fuel caused by the growing population is cxpcctcrl tt: continuc
increasing steadily, posing a major threat to cxisting Ibrcst rcsourccs ancl hioclivcrsity. 'l'hc

challenge is how to reduce reliance on wood-fuel sourccs.

Harvesting of trees fbr charcoal has moved to morc ecoloqically liagilc arcas. cspccially
water catchments and rangelands. As the natural vcgetatiort covcr is clcstroycci through sclil

erosion and degradation, the ecological conditions arc changcd al'l-cctirrg thc livclihood o1'

people and survival of wildlifb.

Water consumption has risen grcatly rnorc than tlrc ratc ol' populatiorr gror.vth. I)cr capita
water consumption stands at below 704 cubic mctrcs against Worlcl llcalth Organization
(WHO) standard of 1000 cubic metres. 

-fhe 
high levcl of this rcsourcc usc is worrvins.

Population migration eases cnvironmental pressures in sornc arcas. rvhilc irrcrcasing prcssurcs

in others. For example, rapid urbanization has outpacecl thc dcvcloprncnL ot'inli'astructurc
and environmental resources. resulting in high lcvcls of air pollution ancl watcr
contamination.

Table8.l. Percentof householdsbymaintypcofcookingfucl bvprovinccin l9tl9and 1999

Source: Governmenl of Kenyu, CllS, Nutioual ltopulatiott utrrl llouscltottl ('ettsusas l9lt9 uttil 1999.

8.2.8. The Impact of Refugees on the Environmcnt
Kenya is signatory to the 1953 Geneva Convcntion orr rclugccs. 'l'lrc countr'1'ltas ltostcd
refugees mainly fiom somalia. Iithiopia. Sudan and IJgancla. Most ol'tlrc ](X).()(X) rclirsccs
are housed in Dadaab and Kakr"una camps ot'Garissa ancl I'urkatta rcsl-rcctircli'. 'l'he rciuuccs
have stayed in the camps sincc l9t)3 and thcir usc ol'rraturul rcsor.u'ccs is rlcllraciins thc

environment. l'he use of lirclwood. builcling polcs. grass iutcl poachittg ol'wilcllilc b1'

refugees havc created conllicts with othcr resourcc uscrs. 'l'hc sltccics nr()st targctccl lirr
fuelwood include Cordiu sirensis (bisg-som) and Dclhur,qirr spp (l)ci [)ci-sottt)attcl korclobo
(som). The UNCHR relugee luelwood programme is irtrplcrrctttcr-l [], (i'l'/, in l'roth Kakutru
and Dadaab refugee complexes. fhis project buys clry lirllcn litclu oocl liotti local

communities in about l5 harvcsting zorlcs within a rangc ol'50 l(X)krn liorrt tltc lclirgcc
camps but contracts local communitics to harvest wct w'ood lilr Kakurtur rclugcc canrp.

-
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the latrines are sinkillg, leaving the land to subside creating unusual vallcys and open pits
These are posing new challenges to the lives of the Liboi community.

The hunting of wildlif'e, especially the herbivores has depleted food lbr carnivorcs like the
lion and hyena. E,nvironmental assessments done in the area shows thal communitics are

loosing a lot of livestock and human lives to lions and hyenas in Liboi. Hunting and

poaching of wildlil-e by the refugees is currently active at Lagh [Jogol arca ( l8Oknr fiom
refugee camps in Wa.iir) and l00km towards Garissa District. This is threatening the

existence of the endangered Flinrla species in Arawaie National Rescrve ol' Bura Drvision,
Garissa District.

Biomass survey of wet and dry fuelwood around refugee camps in (]arissa shows that relirgec

impacts are most severe within a range of 0-35km where debris and non-ccot'totnic qr"rantities

of fuelwood were found. (iround cover was over 60ohin arcas f'ar liotn camps (70krn away),

while it was less than l0% in areas close to the camp (5km).

The large population of rcfugecs arc also putting prcssLlre on ground watcr rcsourccs as onc

camp could have more than five boreholes within a rarlgc ol'less than 3knr. Othcr irnpacts

are associated with cultures and social influence. 'fhc rclirgecs elrc cnterprising and start

small enterprises such as wheelbarror.v shops (i.e. hawkirrg ol-snrall busirtcss). 'l'his has

severe impacts as it generates polythcnc paper r,vastcs. l'hcrc havc bccn reports ol'tlcaths of
livestock associated with ingesting plastic rnaterials. l'his contributes to loss ol'livclilroods in

this fragile ecosystem.

Mitigation measLrrcs inclucle thc lbrrnation ol' cnvironmcntal workirrg groups (l:WG).
formation and strengthening ol'Divisional Envirorrnrent Comtrrittccs in thc rclirgcc irrrpactcd

areas of Garissa and '['r"rrkatra Districts.

8.2.9. Responses to the Impact of Population on the Environmcnt

The thrust o1'Kenya's population policy is to rcduce popr.rlation growth ratc to a lcvcl which
does not compromise the achicvcr.ncnt o1' development goals. 't'hc I IIV/A Il)S parrdcrnic as

well as the reproductivc health issues corrtirrue to bc addrcssed by 'l'ha Kcnvu Ilculth
Fromey,ork, the Rcpt'odtrc'liva ['lcultlt ,\ttuleg.1, and thc Sessiorral Papcr No. 4 ol'1997 on

Adol e sc e n t Re p r otl u c' I i t' c I I c u I t h u tt tl Da va I r) p nt a n I I' o I i c'.t'.

'fhe National lrnvironrncnt Actiort Platt (NI)nl'}) ol'1994 and I]M(lA (1999) etrc ittstrttrncnts

that have facilitated integration ol' environmcntal considcrations into nranagcmcnt and

developrnent planning programmcs.

fhe Internatiorral Confcrcncc on Population and l)cvcloprncnt (lCI'}l)) progrtltxtttc ol'action
complements Agenda 2l on Ilnvironmcnt and Developmcnt. 'l'hc Nuliottul I'opululiott Policy

.for Suslcrinuble Dcyclopmattl adclrcsscs various issucs including populatiorr ancl tlre
enviromrent. 'I'he overriding goal of this policy is to irlprovc thc wcllarc ancl thc quality of
life of the individual. the lamill'and the natiott as a wholc.
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8.3. HUMAN SETTLEMENTS AND INFRASTRUCTURE

8.3.1. Characteristics of Human settlements
Most of the Kenyan population lives in the ftirgh to mcdiurn potcntial arcas in Wcstcrrr.

Nyanza and Central Provinces and in some parts ol'Ilastcrn and ltili Vallcy provinces.

Nyanza, Western and Central provinces population density was 350. 2ll2 ancl 40(r pcrson/km:

respectively ('fable 8.2). Although thc counlry's lToh ol- thc lancl cotrtitrucs to accott.ttttttdatc

most of the population. the semi-arid lands continlre to attract ttttnbcrs lirr in cxccss ttl' its
carrying capacity.

Since independence in 1963, thc country has registcred a high ratc ol'urbattisatitltt ol'abottt

6Yo per annum. Nairobi city accounted fbr 5l%. 36%. 34oA and 28% ol'thc urhatr poptrla(ion

in 1969. 1979, 1989 and 1999 rcspcctively. Monrbasa municipality's popLrlatiott rosc littitt
383,452 to 665.015 (73% rise) betwccn 1969 and 1999 (-l'ablc tl.3).

Table 8.2. The population size and density by province

Source:Repubticof Kenyu,Cenlrul Burauuof.Statistics. The 1999 l\aliottttll'ttpulutitttt('cttsus.

Table 8.3. Growth of urban centres by actual population sizc, 1962 - 1999

Source: Republic of Kenyu, Central Bureau of Statislics. l,iutionul Popttluliott Curstts i,948, 1962, 1969,

1979, 1989 and 1999.

The population of urban ccntrcs. rvhich accoutrtcd lirr'7.t1%, ol'tltc total pttptrlation in 1962

increased to 9.9Yo. 15.1%. l8% and 27oh ir'r l9(r9. 1979. 1989 ancl 1999 rcspcctivclr'('l'ablc

8.4). The 20 urban centres with population over 99.999 accotlllts lirr'13'2, ol'thc urbiltl

population. The 102 o1'276 urban centrcs with populatiotr sizc ovcr 19.999 accottllt I'rx'92o/o

bf tn. urban population. l'he threc largcst urbatr cclltres acc<tutrt lbr 10o1, (riith t.Nairobi.

I

Province Total population Arca in kmr l)ensi ty

Nairobi 2.143.254 696 I I 079

Central i.724. I 5e t i.220 Itt2

Coast 2.487.264 tt2.ti t6 30

Eastern 4.631.779 t5i.17i 30

North Eastern 962.t 43 l2tt.l2.l tt

Nyanza 4.j92. r96 t2.547 350

Rift Valley 6.e87.0i6 r82.5t9 i8
Western 3.3 5 8.776 ri.264 406

TOTAL 28,686,607 58 t,677 .t9

Size of centre t 962 I 969 I 979 I 989 I 999

100.000 52i.079 756.i 59 t.32 t.-5(16 2.i7t.l5ll l.l l(r.603

20.000 - 99.999 61.707 79.5 82 5(r8.099 t(2t.97 t t.ti5 2.77lt

10.000 - 19.999 44.005 (r85 I,19.756 I5 7.775 259.561

5.000 - 9.999 69.862 7 t .396 151.tul lit.l59 r5-1. ilt7

2.000 4.999 49.002 It I .88(r 122.091 19.1.551 170.i80

Total 7 49.651 9tt9.90lt 2.i l-5.69(r I . tl 7 lJ.(r9 7 7 753.512

% of national total 7.8 9.9 t-s. t I8 0 27.0
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Mombasa and Kisr.unu accounting lbr 28oto.\o/n and 4oh rcspccl.ivcly) ol'thc urhan popuiation
according to the 1999 National Population Ccrrsus 1'l'abic li.-lt.

Table 8.4. Growth of Some Selectcd Urban Ccntrcs, 1969-1999

Source: Repuhlit'of'Kctt11'u, ('anlrul Bureuu o/'Stutistics. ,\'utionul l'opulutiutt ('ansus 1969, 1979, 1989 uttrl
I 999.

8.3.2. Settlement Planning
Most urban centrcs lack approvcd plrysical clcvcloprncttt plans. tttttst ol'ulriclr ncrc ltrcparccl
in thc 1960 ancl 1970s. A l'cu'ol'thcnt ltavc bcctt rcviscd to co1-rc uith nrpicl ttt'l'rutr lt'on'tlt.
'l'hc cxistirrg Nairobi citl,rnastcr prlatt is alrcacll'57 icars olcl.2l rcut's olclcl lltittt tltc
maximum lilc ol'a urastcr plan. 'l'hc rnastcr platts ol'N4tltrbasa and Kistttttti rnunicipalitics
werc preparecl in thc 1960s ancl havc not bcctt t'crisccl t() c()pc uith ttrburt sr()\\th altd

developrrrerrt. Most urban grouth. uhich took placc durirrg tlrc last (rro rlcc;.trlcs havc

occurred mainly rlutsiclc thc plartncrl arca lcacling to ttrassivc qroltlt ol'slttttts lttttl ittlirrrttal
settlcmcnts. Nairobi city is still guidccl by'thc nrastcr plan tlrat \\'lls r.tl)pr'()\ccl itt l9ltt. z\ll
urban ccntrcs in Kcrtva arc charactcrisccl hv slurtt attcl ittlilt'trtitl scttlctttcttts. lrrlr cxitntplc.
(r0% ol' Nairobi cit1, rcsiclcrrts livc in slunr scttlcrttcttts. Kcnvatt ttt'butt ltor ct'tv lci cl is

cstirnatcd al (t1Yo. Most ol'thc urban poor livc iu thc sluut attcl irtlirrnral scttlcrncnts. 'l'hc

ntain ll.aturcs ()l'slurn ancl irrlirrrnal scttlcnrcnt arc irtaclcrlttatc irtll'astructurc. scn'iccs atrd

housing (ll'atcr and sarritation. roacls. cclucational ancl hcalth lacilitics).

Problenrs aflccting urbatr settlcrncnt arc cnlranccd by pottr ctrlirrccnrcnt ol'prlrvsical plarts

leading to thc rlushrtlornirrg ol'irrlirrnral scttlcnrcnts as ittvcsti-Llatccl b1 I)('('(box ll.l).

Urban Centre I 969 1919 t 989 I 999

Nairobi 509.286 1t27.115 l.i1.1.570 l. I t 1.154

Mornbasa 38i.4-s2 i4 r . l4lt -l(r I .751 6(15.()l ll

Kisurnu 32..13 r t 52.643 l9:.711 I ll.7:j4
Nakuru 47.151 92.85 t l(r.i.917 23t.262
Eldoret t8.r96 50..503 I I t.lilrl 1e7..149
-l-h 

ika t8.387 4t.324 5 7.60i |(Xr.707

Machakos 6.3 r2 84.i20 I r6.le.i t.t3.271

Kitale I r.57:i 56.2 | 8 It(r.2 ti2

Meru 4.415 71.049 9.1.9.t 7 ll(r..ll7
Kericho t0. t4.l .ltt.5 I I e.].1t.';

Kisii 6.080 29.661 .l l. t,t9 6-i.2I 5

Malindi t0.757 -r.1.0.t 7 I IrJ.,l}t
Karatina 2.436 5 55.1 [6.3]7
Nyeri t0.004 i -s.7-s 3 9 t.25tt t0l.lill
Naivasha 6 920 14.5 le l5lt.(r7lt

Kakamega 6.2.r4 i 2.02 5 5 tl. tt(r2 7 l. r I 5

Kirui i.07 I 9 105 t06.ti7l
Bungorna 4.40 i 2().tt()i 7:1.0,1{l

Kangundo | .540 |0.lttt0 I 7e.951

t204 l' t t I t t r I tt t i t t t t I ).t' t ttt ttt it'.t



Stutc of'l:nvirottnte tt! lleptfl 2001. Kcn.t'u

Box 8.t. Cascs rclating to inforlnal urhan se ttlcments

It was cvident lionr thc irrvcstrgations carriccl by thc l'}ublic Corrrplarnts Cotttttrittcc lhat thc urbatt cttvir<tttttrcttl

is rapidly deterioratirrg dttc to:
a) Mushroonring ol'urtplartncd ltttnratt scttlctncnt:
b) lncrease in huntan population rcsulting in ovcrstrctcltccl institutional capacitics:

c) lnadequatc sanitation lhcilitics:
d) lnadequate rncdical/hcaltlr lacilities.
c) (.,lnsalL' rvatcr, attci

l) 'l'cclrnologrcitl aclvatrcctttcttt c q tttol'rtlc pltortcs.

Cascs irrvcstigatcd irrrlicatc lllc \\'orscnilrr.l stalc rll'acccss lrl clcatt \\'iltcI att(l sattitattott scrvtccs lcatlrrtg lo scvcrc

envirorrrrtcntal clcuradation arrtl lrcalth prtlblcttts

It u,as obscrvcd that thclc arc nranv trnliccrrsctl activitics ol)cralirlr.l irt trrtratt ccntrcs rvhich lurvc rtot bccn

sub.iected to crrvironrrrcrrtal arrdits; cortscrlucrtlly', tlrcir ncgativc cllccts rlrt tltc cnvirr)tltltcttt rctttaitt trrtchcckcd.

Failurc by lead agcncics li'r crrlirrcc tlrc various scctoral larvs liorrt rvhich thcy drarv tltctr ntatttlalc rvas ttolcd as a

rna.jor contributrnrl I'irctor. (icncral lrrcakclorvrr irr tlrc urban inliirstructurc is scctt lo contrihutc lo lllc gcncral

epvirgnntental dctcrioration. 'l'lrc Corrtrrrrttcc cslablishcd that lrublic pcrcclttiott attd attitttdc lravc largcly

contributed to poor urbatt ettv'trotttttcttl

In vierv ol' thc lilrcgoitrg lirrdirrgs. thcrc is urgcnl ttcccl to cttltattcc a\\'arcltcss otl l)rol)cr cttvirotttncttlitl
tnanagernent to cnsurc that all activitics rvhich arc govcrrtcd b1'tlrc provisirln ol'l.M('A slrould ctlrtrllll'rvitlr
cnvironnrental irnpact asscssnlcnt arrd cnvirortrtrurtal auclit t'cgulattrlts.

8.3.3. Human Scttlcmcnt Infrastructurc
Sincc thc 1970s. thc sovcnlncnt has unclcrtakctt a nLlnlhcr ol'policr ntcasLlrcs lo clcvclrlp

human scttlclucnt inll'astructurc and scrviccs.'l'hc lollositrs arc s()lt'lc ()l tlrc policics atrcl

stratcgics tlrat havc bccn inrplclllcntcd to aclclrcss tlrc irrliastr'ucturc:.tttcl scnicc provisitltt
challcngcs: qr()\\th ccutrc policl'. rural traclc artcl production cctttrc stratcg\. clistrict lircus lor
ntral clcvcl()pn.lcnt policv ancl slunr upgrading stratcg)'. Ilrlucvcr. thcsc policics ltal'c tnaclc

littlc impact on iulrastnlcturc aud scrvicc pr()\'ision. llou'cvcr. tltc gron'tlt ccntrc altd rurill
traclc aucl procluctitln ccntrc prllicics bcnclrtccl ()nl\ a lirnitctl nutnbcr rll'cctrtrcs. N'lrlst ol'

thcsc policics arc cithcr rkrnrant or abattckrttccl as thcl'tlitl ttrtt rttakc llrovisiolt lirr tlrc

opcrati()l't ancl ntaintcllilncc ol'inliastructr,lrc. uhiclr ltavc tlctct'ioratctl atttl arc itt it stittc ol'

disrcpair. Most ol'tltc inliastnrcturc dcvclopcd tltrough tltcsc stntlcqics lutvc lirilctl to
stintulatc thc cxpcctccl hrruran scttlcurcnt tlcvclol'lurcttt. lior c\llnlplc. tltc qrrlrrtlt cclttrc pttlicl
has lirilcd te rcclircct hunran scttlcnlcr.rt arrav ll'ottt Nairobi ('it1'and Mottthassa l\4trniciltalitr'.

-l'hc Nairohi Sitgation Arrall'sis 1t IN-lln Ill'l'n I ancl (iovcrnnrcrtt ol'Kcrtvit 2(X)2) irtdicatcs

tftat thc rrunrtrcr ol'inlirrrnal scttlcnrcnts ancl thcir po1'rttlatiott ltas bcctt iltcrcasirtg rapitllt'sincc
l97l at a ratc ol'7-12(Zr ollnLlollr'. cortrparcrl to thc nati()ltal ratc ol'lcss tllatt -i(Xr pcl'allllLllll
('l'ablc ti.-5).
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Table 8.5. lnformal settlements in Nairobi city

I 990 78

i6
100.000
?48.99 i

-)J

J0-i(r

Porrulatiort ('X,)Population (Number)No. of inforrnal settlementYear
167.000t97 I 50

I 995 iJJ
199:)

Source: LIN-HABITAT ond Gover,rn errl of'Kenyo, 2002

; .886. i66 oG

8.3.4. Sewerage Systems
Only 30% of the gazetted urban centres in Kenya have sewerage systems cattsing scrious

environmental and health problems. Main sewer systems irt tnost Llrban centrcs sull'cr liom

constant breakage or leakage and inadequate capacity to handle thcir lull load. I)ischargc of
effluents pollute rivers, streams and dams; making water unsal'e for dourestic and livcstock

consumption. Management of solid wastes in urban areas is increasingly bccorning a ma.lor

concern.

Human settlement planning and management is guided principally by thc Phvsical Planning

Act of 1996, the Local the Local Government Act, EMCA and the llnvironmcntal (lmpact

Assessment and Audit) Regulations of 2003. The Physical Planning Act ol'199(r providcs the

statutory framework fbr the planning and management of all physical developmcnts in Kenya

and provides for the preparation and implementation of Local and Rcgional Physical

Development plans. The Act bestows the responsibility to plan and cnlbrcc dcvelopment

control on local authorities. The Local Government Act governs the crcation arrd operation of
local authorities, which empowers them to plan in order to crlsure ordcrly dcvcloprnent of all

Iand under their jurisdiction.

physical development plans prepared by the Physical Planning Departtncnt arc ttsually lcft to

local authoritiei to implement. However, local authorities have inadequate capacities to

implement these plans, in terms of personnel and finances. Inadequate human capacities in

physical planning is not only a phenomenon in local authorities but also the central

gor.rn .nt with only about 100 planners. Save for Nairobi city, all other local authorities

iepend on the Director of Physical Planning for planning and developmcnt control.

8.4.HOUSING

In Kenya, demand for shelter has always outstripped supply. This has led to very poor

shelter conditions, spreading of slum and squatter settlements in urban centres and their

peripheries as well as the prevalence of low quality housing (Tables 8.6 and 8.7. This

,ituution is largely due to rapid urbanization and widespread poverty. This is aggravated by

inappropriate and ineffective regulatory framework, inadequate infrastructure, limited access

to aiforaaUle finance, inaccessibility to affordable and serviced land and high construction

costs.

The overall goal of the reviewed housing policy is to facilitate the attainment of adequate

shelter and hialthy living environment at an affordable cost to all people. 'fhe government

recognizes that a conducive institutional and legal framework must be put in place to tap into

the 
-energies of all actors in the housing sector to bring on board thcir comparative

advantagls. The housing problem facing the country is being addressed through thc central

governrient, local authorities, the National Housing Corporation, privatc sector,

D
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proll.ssionals. cntplovcrs. c()()l)crativcs. privatc clcvcloltcrs. inclir irlrrals. civil socictv

organ isatiotts ancl deVc ltlprtlctlt partllcrs.

'l'Ie cliycrsitl, ol' Kclva's 1-lollulatiorr clcrnartds thitt ltrovisiott ttl' ltortsittg rvortltl Ilcst be

rnalaged il' thc ncccls ol' clil'lL'rcrrt inctlnc rrr()u[]s arc kttovu'lt. 'lhc Nittirtttitl Ilottsins

I)eveIttprncnt I)rograrlntc is clcsigrrcrl to sen'c thrce itrcorttc categorics lorr'. ttli.ltlle ancl

lrigh. .About 70ol: ol'r'ctprircnrcnts nccclcrl lirr hoLtsirtg clcvclollttcrtt slttrltltl llc qivctt to thc

Iou, incttrnc catcg()rv. 2(tolt tt't nriclcllc incotttc altcl abottt 5')i, ttl ltigh irlcorlrc ciltcs()l'\' ( llrhlc
r,i . {i ).

'l'abletl.(r, l)crccntol'huuscholdsb1'nrairtt1'pe ofw'all ntatcrialsli,r'llrcrn;tilrtlrvtllillgrrnil

Sourcc: Oovernnrcttl of'Kctt.1'o, Centrul Burcuu ttf'Slrtlislics (1999). Kart.t'tt t\ulirttrtl I'rtltttlutitttt ('ettsrt.r

I 999

l'ablc t1.7. Per ccnt of households llv nrain tvpcs ol'floor malcritrls ftlr lhc ntain tlrvtllirlg urlil

Tablc tt.tt. Housing rcquircments lilr urtran celttrcs

I'otal

I

l.orv lncorne

_ _ ltlryl'l9
3 1.233

Middle Irtcottte I Iotrsirtg

I I ,560

I I iqh Irrconrc
I lotrsing

2.152
l(urltrit r'rrtlrrtt

45. r 55
.l.tt 86

2.3 84

t6.245

17.487

1.119
1,649

1.25t
6l0

1.5.1

t1t

.189il 236 ,l l6l

Province/ Stone Brick
/Bloc

k

Mud/
Wood

Mud/
Cemen

t

Wood
Only

lron
Sheets

Grass
Recds

-l-in Other Total

Nairobi 41.12 t4.34 9.992 7.88 5.53 t9.84 0.27 0.70 0.40 t00

Central 25.25 3.52 7.95 0.99 36.6 t 24.38 0.20 0.77 0.33 r00

Coast il .13 22.09 43.6 I r5.07 0.75 0.7 r 5.62 0.09 0.94 t00

Eastern 8.47 31.47 34.33 2.76 17.53 1.46 2.06 0.07 r.85 100

North Eastern 2.79 6.95 5.27 1.54 3.53 0.40 7t.87 0. r3 7.51 100

Nyanza 1.76 I 1.99 72.18 10.99 0.52 r.58 0.75 0.05 0. t8 r00

Rift-Valley 8.28 8.t3 55.5 r 6.27 14.52 2.43 1.97 0.t8 2.7 t 100

Western t.ll 1t.03 79.75 6.88 0.46 0.27 0.32 0.04 0. t4 r00

NationalTotal t2.t8 t 4.16 46.57 6.69 I t.4 4.29 3.r5 0.24 r.30 t00

Province Cement Tiles Wood Earth Olher Total

Nairobi
Central
Coast
Eastern
Nyanza
Rift Valley
Western

77.14
4l .08
44.52
33.7 t

24.32
28.5 8
t7.50

5.22
0.06
0.99
0.3 8

0.46
0.52
0.2t

2.02
0.64
0.20
0.46
0.34
0.71
0.20

15.33

57.52
54.02
65.1 8

74.64
69.95
8r.38

0.29
0.t5
0.27
0.28
0.24
0.24
0.7 t

t00.00
r00.00
r00.00
t00.00
r 00.00
t00.00
r 00.00

National 3s 0.98 0.63 62.97 0.30 100.00

Nairobi
Mombasa
Kisurnu

other towns

Mcdian Size
'l'owns

P optt I u I io n Dytttt ttr ic.s

-5i.597 l9.tt"l2 -l .().1 7

207



State o/ Enrironnrcnt Reytr! 2001, Kcn.vLt

The National Housing Development Programme proposes the developmcnt ol'ovcr 65.000
housing units to relieve overcrowding in Kenya's urban centres (Table ti.9). I{ousing units
which need to be upgraded during the 1990-2010 period are given in'l'ablc fi.l0. ()lrhe rotal
housing units proposed fbr upgrading, 50ozi, is ibr !ow income. 40ozb lbr rnrc'i<iic rnconrc anci
l0% fbr high income groups. An averasc of 18.267 units should hc upgraclcd *,crv lrve-
years.

Table 8.9. Ilousing units needed to relieve overcrowding by income group in ma.irlr urhan ccntrcs

i,ow lncome Nliddic Incomc I'otal
2.03 | 20,3 t9

2t9 2.t9E
Kisurnu r07 t.072

I,i,!q
6.574

t4.tt69
65.7 68

Table 8.10. Number of house units planned fc,r upgrading by incomc group

Middlc 'l.otal

3.822 5.644
305 6t0
t42 298

t.0t5 2.0i0

4.82 968 e.685
9. t33 | .82.s t8,267

As demand for low-cost housing continircs. cspccially in ma.jur urban ccntrcs. ncrv ways t.lf
providing housing ought to bc sclught. 'l'hc dirninishirrg land Ior housing clcl'clopnrcnt will
require that better methods bc devised to rnaxirnizc thc scarcc alnount ol'availablc lancl. 'l'he

National Ilousing l)cvcloprnctrt l)rogranrnlc proposcs to clcvclop high-risc housinq schcrncs
for the construction ol'apartmcnts that will housc scvcral lirnrilics <ln srnallcr lancl units. 'l'lris

concept minimizes on thc usc ol'land.

The current shortagc ol'ltouses in thc country, cspccially in urban arcils couplccl with lack of
affordability has resulted in the nrushrooming ol-uncontrollcd slunrs. Slurns irnprovcrncnt is
proposed under thc National I-lousing Dcvcloprncnt I)rogranrnrc. 'l'hc appnrach calls fbr
rehabilitation and improvement ol'cxistinq slunrs. lmprovcnrcnt irrvolvcs thc pnrvisior-r rtl'
clean running water. bettcr sewcr scrviccs ancl thc roacls. A nurnbcr ol'privatc au.crrcics are
already operating slum improvcnrent prograrnrnes. inclrrcling thc Nationtl ('o-opcrative
Housing Union (NACHU), 'l'hc Undugu Socicty. and a nurnbcr ol' Non-uovcrnmcntal
Organizations (NGOs).

The Ministry of Lands and I lousing coordinatcs all housing rnaril.crs irrclucling the
implementation of thc National Flousirrg I'}olicy and thc National Ilousirrg Dcvcloprnent
Programme (Table 8.1l). l'he Ministry ol'l.ocal (iovcrnmcrrt" undcl rvhich Local Authorities
fall, is in charge of preparing national housing rcgulations and guidclincs lirr local authorities
in the irnplementation of shelter prograrnmcs and rclatcd inliastructurc scrviccs.

All projects at district and lower lcvcls will havc to bc incorporatccl in thc District
Development Cornmittce programrncs Ibr cll'cctivc rnonitorirrg.

964

Nairobi t8.287
Mombasa t.978

Other'lowns i r,182
Total .s 1. t90

Low
Nairobi
Mornbasa
Kisurnu
Median Size
Towns

Il9
8r2

Other towns j,875
Total 7.306
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Lead Or Co-ordinating Agency
(EIS)

Main Functions

National M inistry of Land and Housing I National policy and programme
planning National Co-ordination and
Monitoring

National Housing Corporation I Ch ief implementation agency

Ministry of Local Government Preparation of
district level
irnplementation

National body at
for decentralised

State of Environment Report 2004, Kenya

Table 8.1l. lnstitutional Framework for Implementing Housing Programmes

Level Numher In
Count

8.5. HEALTH AND ENVIRONI}IENT

8.5.1. Pollution and Waste Management
The generation of domestic waste has become an increasing environmental and public health

problem in many parts of the country. This is partly due to rapid expansion of urban areas,

rural to urban migration, spurred by high population growth rates. This has the effect of
generating huge amounts of domestic wastes that pollute the environment. In some cases, the

amount of waste generated is overwhelming. The problem is exacerbated by inadequate

planning, inefficiency, and inadequate capacity, poor technology and weak enforcement of
existing legislation by authorities.

Most of the urban areas in the country are faced by dornestic waste management problems. In

most towns, waste management is inadequate and a significant portion o[the population does

not have access to waste collection. Onll' 32 out of 174 local authorities have any form of
sewerage collection and disposal irrfrastructure. Examples of districts without a single

sewerage plant include Kuria, Isiolo. Gucha. Horna Bay. Makueni, T'rans Mara. Narok. Ijara,

and Wa.iir. Only 40% of waste generated in urban centers in the country is collected. In

Nairobi, the capital city generates about 2000 tonnes/day of solid waste of which 68% is
domestic waste. However, the city council collects only 400 tonnes/day of the solid waste.

Mombasa the country's second largest city generates about 75O-tonrres/day.

About 83o/o of households in the country have access to sotme type of sanitary facilities. Out

of these llYohave flush toilets,63.8o/o have traditional pit latrines and8.4'h have improved

ventilated pit latrines. Most of these facilities are located in urban areas where 94.9Yo have

improved sanitation as opposed to 78.3%o in rural areas.

The government has come up with several initiatives '*'ith a view to prioritising domestic

waste management issues. The initiatives include the Puhlic hcalth Act. Local government

Act, EMCA, Policy paper No. 6 of 1999 on Environment and Development. Irormulation of
environmental (waste Management) regulations and standards. Other activities geared

towards improved dornestic waste management are the ongoing slum upgrading programme,

privatisation of solid waste disposal in urban areas and thc proposed use of economic

instruments to deal with the plastic paper lnenace.

8.5.2. Radiation
The Radiation Protection Act (Cap 243) providcs lor the protection of radiation workers,

members of the public and the environment liorn the dangers arising liom the use of devices

or materials capable of producing ionizing radiation.
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Naturally Occurring Radioactive Material (NORMS) arc widcsprcacl in natlrrc ancl gcncrally

very diluted. In many resource-based industries, normal irtdustrial ltracticcs ntaf incrcasc the

concentration ol NORM elements to levels where spccial prccautions arc necclcd fbr
handling, storing. transporting, and disposing of thc elements. Itt Kcnya. sct,cral sitcs with
elevated conccntration ol'NORMs have been the sub.lect o1'cttvir<lntnctrtal racliation studics.

One such hot spot is thc Mrima Hill in Kwale District.

Application olvarious types of radiation emitting radionr"rclidcs is lirunrl in r.'arious scctors of
our economy such as iri mcdicine. agricr-rlture. industry. rcscut'ch atrcl tcaching. Ilarlionuclidcs
used are mainly sealed sources and to a small extent. unsealcd s()urccs. Suclt sources include
(but not limited to) tirium (ll-3) carbon-14, phosphorus-32. sullur-35, crorniunr-51. iodinc-
l3l.indium-lll.

Release of radionuclide into the environment will rcsult irt atnbicnt cnvirontncntal
contamination which will subsequently result in thc contanrinatiort ol' tltc lirocl cliain.
Stringent operational rcgulatory controls must therelirre be put in placc to salcgLrarul against

accidental releases, while promoting and enhancing the accruittg bcnclits.

The modern world is full of devices which, either dircctly clr indircctll'. act as sources of
Non-lonizing Radiation (NIR). These sources produce NIR in clcctnrttragnctic (EM)
spectrum of wavelengths/fi'equencies ranging from l00nM to sl.atic ficlc1s. In gcrrcral. NIR
tends to be less hazardous to humans than ionizing racliation (ionizing racliatioti has a

wavelength less than l00nM or a photon energy greater than 12.4 clcctrort r"oltsl.

8.6. POVERTY AND THE ENVIRONMENT

About 56Yo of people in Kerrya are classified as being absolutc[1'poor (living otr lcss tltan a

dollar a day), of which I 1.4 million live in rural areas. l'he Povcrty Rccluction Stratcgy'I)aper
of 2001-2004 idcntified causes of poverty as low agricultural procluctivity and poor

marketing, declining economic growth, high level of inequalitics, gcnclu'inrhalartcc. land and

other productive assets, high education costs, bad govemancc aud cot'ru1-rtion. 1-roor dclivery
of service, IllV/Aids, unemplol,menl and low wages, insccurity ancl cthnic lcnsit'rns,

disability and vulnerability. The interaction betwcen the poor arrrl thc crrvirottrncnt has

resulted in undesirable consequences that have acceleratcd thc lcvcls ol' povcrtv in the

country.

8.6.1. Land Degradation
As a result of being economically deprived. the poor engage in larnring lrracticrrs. rvhich rely
on rainfall, inadequate input application (fertilizcr. pesticidcs ctc) atrcl ittappropriatc

technologies. As a result, the production potential of thc lancl clcclincs cluc to thc ntttricnts

being exhausted.

In central parts of Kenya, Kisii districts and Western provincc, increasitrg population has lead

to uneconomical sub-division of land (Table 8.12). This has generally corrtributcd to land

exhaustion and therefore diminished output per unit area rcsulting in ntigrations to the

pastoral areas. These migrations often result into inappropriate land-usc practiccs inclucling

crop farming in fragile ecosystems. The result is the increasing scarcity ol'watcr ancl pasture

to pastoral communities that have resulted in more poverty and intcr-cthnic corrl'licts.

t
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8.6.2. Poverty and Water Resources
Access to saf'e water is estimated al70%o in urban areas, but significantly lower in urban slums at

about 50o/o. Access to saf'e water is estimated at48Yo in rural areas. Though significant eflbrts
have been put in place to improve access to potable water, about 13.7 million people have no
access to clean water countrywide. Further, 5.7 rnillion people have no access to sanitary
f'acilities countrywide (Ministry ofWater Resources. MTEF report 2003).

Table8.l2. Mean land holdingsizes (acres)

Poor

(In the District)

Poor

(Outside the

District)

Non-Poor

(ln the District)

Non-Poor

(Outside the

District)

Non-Poor

(Total)

Poor

(Total)
t

)
a

Ceutral Rural

Coast Rural

E,asteln Rural

Nyanza Rural

Rill Valley Rural

Western Rural

t.7

4

5.8

35

4.8

2.9

0.2

0.3

0.t

o2

05

0.3

1.9

4.3

5.9

3.7

53

3.2

1.9

4.2

,[.3

2.8

5.6

39

0.4

0.5

0.2

02

0.9

0.5

2.3

4.7

4.5

3.0

6.5

4.4

Total Rural 4.0 0.3 4.:i 0.0 5.7 5.7

Nairtbi 0. I t.6 1.7 0.0 57 5'7

Total Urban 03 t.2 l5 0.3 3.6 3.9

Nation 3.3 0.5 38 J ,t.t

Source: Governmenl of Kenyn (2000) Second Reporl ou Povert.y in Kenyt volume II - Povert-y tnd Sociul lrulicators

8.6.3. Deforestation and Fuel-wood Consumption
Poverty and defbrestation are related in a number of ways as most households depend on non-
commercial fuel for heating and cooking needs sllch as fuel wood or charcoal. Increased poverty
leads to increased demand for fuel wood leading to depletion of the forestry resources.

Between 1995 and 2020, the demand for wood fbr both construction and fuel will double (Table
8. l3). The demand for fuelwood will increase from 2 million cubic meters to over 4 million
cubic meters. This consists of over 70o/o of the total energy consumed in the country. It is
noteworthy that as a general trend fuel wood is the dominant source of energy in rural areas and
among the urban poor in the fbrm of wood and charcoal respectively. This implies that any
dangers to the environment must be addressed by fbcusing on how best to improve energy
consumption among the poor population. The ligures above can be compared with pro.iected
supply ofwood (Table 8.14).
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Product 1995 2000 2005 2010 201s 2020
Fuel wood 20107 23947 21693 31720 35880 40133

Poles and posts t2t9 1435 1 689 I 989 2335 2136

Total 21326 25382 29382 33709 3821s 42869

State of Environment R.port_2004, K.nyu_

Table 8.13. Projected demand for fuel wood and construction wood ('000 m3)

Source: Kenya forestry Master plan, 1994

Table 8.14. Wood biomass inventory, current trends ('000,000M3/)

Year 1995 2000 2005 2010 2015 2020
Indigenous forests 228 224 219 212 203 193

Woodlands and bushlands 595 s90 586 582 577 513

Farmlands
settlements

and 88 112 136 160 t86 212

Gazetted
rllantations

forcst 51 44 37 32 2l 2l

Total 962 970 918 986 993 999

Source: Kenya Forestry Master plan, 1994

8.6.4. Consumption and Production Patterns
Fuel wood conslrmption is also significant as an ozone depleting practice with significant
carbon emissions experienced in the process of charcoal burning and general wood clearing
for cultivation. More importantly, the reduction in forest cover denies the country its status as

a net carbon sink, further complicating the already bad situation.

Production patterns have the potential to strain the environment and natural resources, with
serious impacts on the well being of society. Choice of agricultural methods, foods grown,
clearing of lands and use must be factored in the analysis of causes of environmental
degradation (Table 8. I 5).

Figure 8.6. Percentage of income used to procure basic needs

1A%

43"/" Ofood

E Housing

tr clothinf and foot wear
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Table 8.15. Land Utilized for agricultural production

Source: Government of Kenyu: Strolegy for Ret itolizing Agriculture (2004-2014) Murch 2004

Much of land clegradation in Kenya is attributable to poor land management practices. This

problem is made worse due to poverty. rnaking land users have fewer opprtunities to obtain

information and learn about appropritate land use technlogies. It must be understood that

although agricultural options available to the poor are lirnited by physical and climatic

conditions, many opprtunities exist to improve and promote sustainable use of natural

resources.

poor households have little or no access to agricultural extension services. In a report by the

Ministry of planning and National Development. 76Yo of those surveyed did not receive any

kind olextension ,J*i"., (Table 8.16). 'fhe lack of knowledge of new farming technologies

by the poor leads to use of inappropriate practices. New farming methods such as mixed

ciopping, crop rotation and contour ploughing are rarely practiced. On the contrary, when the

U.ri'ugrl.rltural land has been used up nrore marginal land has to be used for subsistence

farming.

Table 8.16. Households-recei advice from the extension services "/,

Have Received

source: Minisrry of Ptanning snd Notional Development, Kenyo Citizen Reporl Cortl ort service Delivery:

Are services being delivered lo lhe poor, Nov' 2003

---Population DYnamics

a

Commodity Hectares (000) Percentage of
Total

Milk/beef/mutton ;.240.00
587.00

47.4t0
23.222Maize and beans

490.00 7.170Other root
and millet 280.00 4.097

Coffee 179.00 2.619

Wheat 150.50 2.202

Cotton 145.00 2.122

Fruits rs0.00 2.195

SuAar r5r.00 2.210

Tea t77.00
108.00

2.590
1.580Potatoes and vegetables

Sisal 7 5.21 r.t0l

Cashew nuts 3'7.95 0.555

Groundnuts 25.53 0.374

20.01 0.293

Sunflower 15.18 0.222

1.38 0.020

Rice t.24 0.018

Tobacco 0.07 0.001

Total 6,834.07 r00.000

Have not received
r 00.074.225.8Very poor
r00.080.4t9.6Poor
100.073.726.3A
100.065.334.7Rich
r00.07s.824.2Total
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The poor face the problem of high cost of fuel wood and charcoal and the long hours women

have to take to search for wood fuel. The demand fbr fuel wood is likely to outstrip the

supply in a short while.

8.6.5. Gender and Labour
The distribution of active population by economic activities reveals a gender-based division

of labour. The economically active females are concentrated within agriculture where in all

cases they account for more than 53o/o of the population. men predominate in all the other

sectors. For instance. men outnumber women in fishing registering a ration of 20:1.

construction (17:l) and transport (13:l); the figures are somewhat morc equitablc in sales

(2:l) and manufacturing (2.4:l).

Women dominate amongst the unpaid family workers; 70.7% of the unpaid family workers in

poor households in rural areas are women and in the urban areas, they account for 90.5%.

The proportion of women among the unpaid worker category in urban areas is higher than the

corresponding proportion in rural areas, suggesting that the proportion of women in the

family worker category remains high irrespective of location. The levels ol'ttnemployrnent in

all areas are higher for women than for men.

About 58,000 children of school going age are involved in child labour ol'which 92o/o are

exposed to various occupational hazards. The other 7.9Vo are provided with protective

devices in their workplaces. The proportion of working children to total population aged 5-

l7 years is high in the rural areas (19.7%) than the corresponding proportion of urban areas

(9.0%) (Table 8.17). Rift Valley had the highest (23.7%) proportion of working children,

while Nairobi accounted fbr 5.0%.

Table 8.17. Per cent ofworking children by age, sex and place of residence in 1999

Urban

Source: Populalion census 1999

8.6.7. Cultural Practices
Some cultur4l practices perpetuate poverty through discrimination based on gender,

especially in transfer and usage of land. It also contributes to high dropout among the girls

due to early and forced marriages. Little or no education handicaps employment

opportunities due to lack of proficiency in more widely used national and international

languages. The belief that all members of a family must inherit family land has led to

uneconomical land fragmentation. In some cultures, certain food items like fish are

i

Age Group Sex Total Rural
30.45-9 Boys

Girls
26.9

24.3

5.7

5.627.5
29.0
43.8
3 8.9

Total 25.6 5.6

t0- I4 Boys 39.5 9.2

Girls 3 5.0 r 1.5

t 0.5
22.t

Total 37.3 41.4

52.1

46.6
l5-t7 Boys 48.0

Girls 42.8 25.1

Total 45.4 49.4 23.8

Total Boys 36.340.3 10.5

Girls 32.4 i6.0 12.6

Total 34.43 38.2 r r.6

\
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prohibited.in the belief that fish is a snake, while others believe that chicken are bircis not
worthy to be taken as food.

Despite the negative aspects of cultural practices. culture in some instances opens up
opportunities of disadvantaged groups. The diverse cultures of the Maasai. fbr example. are a

tourist attraction. which earns the country considerable foreign exchange despite isolated
cases of exploitation.

8.6.8. Poverty Reduction Strategies/Responses
Early efforts geared towarcis poverty reduction in Kenya inciuded the land resettlement and

land reform measures that targeted rural development programmes. Other interventions
include the Social Dirnensions of Development programmes intended to address a broad
range of economic and social problems experienced by low income and vulnerable groups.

Subsequent policy documents and papers including all the National Development Plans, the

National Poverty Eradication Plan (1999-2015), its Action Plan (2002-2005) and Economic
Recovery Strategy on Wealth and Ernployment Creation (2003-2007) are all focused on
poverty eradication.

The governments commitment to proper environmental management is further demonstrated
bj the enactment of the Environmental Management and Coordination Act of 1999 and the

subsequent creation of the National Environment Management Authority (NEMA) to
promote and ensure sound environmental planning and the integration of environmental
concerns into the national planning processes. The government is turther committed to
ensuring that environmental resources are sustainably utilized and conserved by communities
through effective partic ipatory m anagement practice s.

8.6.9. International Agreements
The World Summit for Social Development held in Copenhagen in March 1995 and attended

by representatives of 185 countries and over 100 Heads of State and governments made firm
commitments to poverty eradication. In light of the commitment. the United Nations
declared poverty as an overarching goal of international action and decided that 1997 - 2006
was the first decade of poverty eradication.

In September 2000, the United Nations adopted the Millennium Declaration. In subsequent

meetings, an agreement was reached on key elements of a framework on global agenda of
attaining peace, security and development in the context of goals, targets and indicators,
commonly referred to as the Millenniurn Development Goals (MDGs). One of these MDGs
is "Halving extreme poverty and hunger by 2015". T'his goal aims at halving the proportion
of people whose income is less than $l a day and halving the proportion of people who suffer
from hunger between 1990 and 2015.

-,

I
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8.7. OUTLOOK

Governance
The Ministry of Lands and Housing which coordinates all housing matters should facilitate
rapid implementation of the National Housing Policy and the National I{or"rsing strategy
incorporating environmental concerns in housing regulations and guidelines fbr local
authorities in the irnplementation o1'shelter programmes and related inliastructure scrvices.

Population dynamics
The Nutionul Popululion I'olic1, .fbr Su:;tainable Developmert addrcsscs various issues

including population and the environment. In order to consolidatc thc gains rcalized in
population and environment programmes. more ef-fort is need to promote awareness on
interrelationships betrvecn populatiorr. environmental concerns and developmcnt planning. It
is also important to lbrmulate a land use policv and enact regulatory mcasurcs to control land
fragmentation. More eflbrt will be put to ensure effective monitoring and evaluation of
projects and their sustainability.

Human Settlement
Rapid urbanization has orrtpaced thc development of infrastructurc and cnvironmental
resources, resulting in high levels of air pollution and watcr contarnination. fhc current
shortage of houscs in thc country. cspecially in urban areas coupled with lack of affbrdability
has resulted in the mushrooming of uncontrolled slums. It is necessary to prioritize
implementation of human settlemcnt planning, including the National l-lousing Devclopment
Programme as well as rehabilitatc and improve existing slums. including provision of clean
running water, better sewcr scrviccs and the roads.

The dernand for wood-luel causcd by the growing population is cxpccted to continue
increasing steadily. posing a rna.jor threat to existing lbrest resources and biodiversity. fhe
challenge is horv to rcclucc rcli:lncc on rvood-fucl sourccs.

Poverty
There is necd to burild on cxistir;; rnitiatives by strengthcning ongoing proccss that take into
consideration participatory nla:riri;rLt and intcgrration ol environrncntal concerns into
development planning and ciccision-nrakins, whilc cnhattcing sustainablc usc ol resources.
Actions rvhich are directil,rr:lcvant ir', tlrc cnvironmcnt and which arc impcrativc il'Kcnya is
to reduce povertl'arc:

. Reducing ancl lialting of'rctivitic; that lcad to land clcgradation.

. Conscrving and susl"ainabif irtartuuittg biodivcrsity rcsollrccs.

. Reducing thc high ratcs of'cicii,rcstatiott.

. Mitigating the adversc irnpacts ol'clirnatic charrge ancl othcr atmospheric conditions
r Promoting cnvironrncntallv sound marlagemerrt of chcmical products.
. Improving access to and cluality of fiesh watcr sources.
r Improving living conditiorrs in urban areas.
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CHAPTER NIII\E
a

CONCLUSION

The State of Envirorrnent rcport lbr 2004 lbcuses on Land IJse and thc Environment. The
report prcsent ncw inlbrrrtalion on land usc issr-rcs as thcy all'cct various scgmcpts of'the
environmcnt.

Land is the critical resourcc basc ol'most activities allbcting the environment. Land use
types, patterns and practiccs greatly allcct thc stale of the environnrent. 'fhe nee<l to develop
a comprehensivc Itational land policy is considered important in guiding the development oi'
appropriate strategics lbr the administration and management of land. harmonising legal
instruments lbr land and integrating cnvironmental conccrns into developrnent ptans and
policies. 'l'hc rcport highlights thc need to undertakc cumulativc and stratcgic cnvirorrmental
assessmellts in order to bettcr ttnderstand how policies. plans and programtncs impact on
varitlr.rs sccttrrs tlvcr tirnc.

The Kenyan ccononl)' is prcdorninantly based on agriculture. whose products arc sub.iect to
market fluctuations. unfair cornpetition fiorn subsidizcd lbrcign products as well as the
effbcts of liberalizatiott and globalization. There is increasing dernancl for products. which
contribute to good cnviront.nental ancl lruman hcalth including products of'organic tarming.
Sustainablc devclopntent too dcmands that agricultural practices must cnsurc the continued
prodr.rctive potential ol' the land.

Agrochemicals eltlrance tbod security but its use must be guided by stringer'lt marlagement
measures and incrcascd awarencss on their appropriate Llse, whilc maxirnizing on
opportunities for cnhanced health and safety. The need to rnirrimizc risks requires urgent
attention in vicw ol' thc increasing usc of agrochcrnicals and their misusc. which have
occasionally,lesulted irr human and livestock latalities.

It is noted that Iivcstock production in the ASALs shoulcl bc cnhanccd through the
developmcnt ol'sttstainable nranagcmcnt stratcgics lbr land rcsourccs. irrcrcascd security and
enhanced conf'lict resolution mechanisms. Morc irnportantly. therc is nesd to pror-note land
use types and pracliccs that respcct specific carrying capacities and land suitability.

Biodiversity resourccs in the country have been reduced by human activities including
clearing of vegetation fbr human settlernents and agricultural productivity. It is necessary
therefbre to adopt policies that support protection of natural resources. includ,r.ng biodiversity
as well as enhanced use of indigenous knowledge. The Forest Bill oncq qpacted should
promote conscrvation and expansion of forest cover as well as maximizc on the benefits
associated with fbrest resources. Furthermore, attention should be given to the below ground
biodiversity including supporling research on opportunities fbr their contribution to enhanced
industrial activity and soil fbrtility.

The adoption of cost-el1-ectivc. dror.rght and flood managerncnt systems as well as the
provision of carly warning data/infbrmation for averting potential risks are bcst achieved
through close collaboration between relevant lead agencies such as Kenya Meteorological

I
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Department (KIUD), Cleniral Burcau of Statistics and the Department of Resource Surveys

and Remote Sensing (DRSRS). fiarly warning information should be disseminated for
periods longer than three rnonths to allow adequate time to put in place appropriate measures

to avert disasters.

The new energy polic,r, idcn(ii'ics options in developing sustaittable rcnewable energy sources

in order to safeguard the country ticlnr fiulher degradation resulting fiom the ovcr-reliance on

biomass energy. Additionally. industries are encouraged to adopt cleaner production

technologies to minimize pollution and waste generation. Partnership with private sector in

energy sector is vierved as a potentially berteficial arrangelllellt.

Sustainable industrial and trade clevelopntent depend on an environment that facilitates

competitiveness and qriaiity pntdricts. The developrnent of such an environment thrives best

in a conducive legal regime efficient infrastructure reduced operating costs and affordable

credit facilities especially to small attd meditttn enterprises (SMtrs).

Humanpopulation impacts or1 all aspects related to land. IIuman immigrations into ASALs

has introduced agricultural practices not appropriate to those very fragile ecosystems. The

increasing poverty levels have resulted in unsustainable use of natural resources and the

mushrooming of slums and other infbnnal settlements. Pollution of water due to poor waste

management has heightencd risks to hrrman ancl environmental hcalth. It is therefore

necessary to enhance awarelless on tlrc rrnportance o1'adopting land usc practises that are

environmentally sensitivc and enhance carrying capacities of specitic areas.

According to the conrplaints rcceived by the Public Complaints Cornmittee (PCC) there is a

clear indication that the state of environment remains liagile with rnany threats. Although

significant progress has been rnade in the field of legislation and institutional reform,

concerted and systematic efforts must be made to enhance environmental management.

Concrete steps aimed at implernenting the policy and enforcing the law must be taken by all

the relevant lead agencies. Above all. the Kenyan pcople must maintain vigilance over their

environment for present ancl lutLrre gcr,crations. I'he success of thc Public Cornplaints

Committee as a public u,alchdog over the country's environment depcnds on such vigilance.

The 2004 SoE repo( provides inlbirnation, which should guide all stakeholders on issues of
land use and their irnpacts on the errvironment. It has documeuted the relevant policy

interventions, stratcgies ancl other measures as well as the potential actors to ensure

implementation using thc most appropriate and sustainable production and consumption

practices. This is aimed at halting the current trend of environmetrtal dcgradation through

unsustainable land use practises.

The Board of Managemcnt has decided that the theme of the 2005 SoE report will be

Pollution and Waste Managentent. The theme will address some of the serious threats to our

environment.

t

a

218 Conclusions



State of Envitlonment Report 2001, Kenya

REFERENCES

Abila, R.O. (2003). Case Study: Kenya Fish Expor-ts: Food Safety in Food Security and Food Trade: 2020 Vision for

Food. Agriculture and Environment . F ocus / 0. Brief 8 of I 7. Sept. 2003.

ACTS (2001) . The Making of Framework Environmental Law in Kenya. Nairobi: ACTS Press,200l.

Allen, M. F. (1988). Re-establishment of VA rnycorrhizae following severe disturbance: Comparative patch

dynanrics of a shrub desert and subalpine volcano. P roc. Roy. Soc. Edinb,94B:63-71 .

Animbo, J., Barrow, E. and Karaba, M. (2004) eds. Community Based Nalural Resource Management in the IGAD

RegiorlUCN.
AtienoAdhiambo,E.(1995).TheFormativeYears, 1945-1955.MOgot,B.AandOchiengW.R(ed) Decolonization

and Indcpendence in Ken1,a 19401993 London: James Cuney, pp25'47 .

Allen, E. g, M. F. Allen., D. J. Helm, J. M. Trappe, R. M. Molina and E. Rincon. (1995). Pattern and regulation of
mycorrhizal plantand fungal diversity. Plant andSoil 170:47-62.

Azcon-Aguillar,'C & Barea, J. A. (1996). Arbuscular mycorrhizas and biological control of soil-borne plant

pathogens-an overview of the mechanisms involved . Mycorrhiza6:457-464.
Beclia, H. and P. Odhiambo (2002). Cross-Border (Transboundary) Wetlands in Kenya. East African Regional

Wrctlands Conservation and Support Programme, Nairobi:The EastAfrican Wildlife Society.

Cressman, D. R. and Zahedi, K. (1999). Capacity Building for Integrated Environmental Assessment and

Reporting: Training Manaal. Nairobi : UNEP/llSD.
DSE. ( 1992). Culttrre, Gender Science and technology in A./rica. Berlin: DSE

Environmental Liaison Centre, ( 1985). Aft'ican Dams: Impacts in the Environrn eal. Nairobi: ELC.

Ecoforum (2002). Hot ancl Dirty: Inside Kenya's 23 BillionShillingCharcool Industry.Nairobi: Ecoforum.

FAO (2003). Tt.ade Re.fornts and Food securily, 'Conceptualizing tfie Linkages'Rome: FAO.

FAO ( 1998). Ll/omen Feed the World, World Food Day October 1998. Rome: FAO.
Fisheries Departnrent (2000). Annual Report of the Department of Fisheries, Nairobi: Ministry of Livestock

and Fisheries.
Flavier, J.M. et al. ( 1995) "The regional prograrn for the promotion of indigenous knowledge in Asia", in Warren,

D.M.. L.J. Slikkerveer and D. Brokensha (eds). The Culturul l)imension of Dcvelopment: Indigenous

KnowledgeSlt,slems. London:lnternrediateTechnologyPublications,pp4T9-487.
Gathaara, G. N., ( 1999). Aerial survey of the destruction of Mt. Kenya, Imenti and Ngare Ndare Forest reserves.

Fe bruary Jurre 1999. Nairobi. Kenya Wildlit'e Service: pp 33.

Govemrnent of Kenya. Central Bureau of Statistics (2003). Geographical Dimensions of Well-being in Kenya,

Whara Are the Poo4 Volunre I. Nairobi: Government Press.

Govemmcnt of Kenya (2004). Draft Livestock Policy, Nairobi: Ministry of Livestock and Fisheries Development.

CovemnrentofKenya(2004). DraftASALDevelopmentPolicy.Nairobi:OfficeofthePresident.
Governnrent of Kenya (2003). lnvestmcnl Programme .for lhe Economic Recovcry Strategy on Ll/ealth and

Emploltment ()recttion 2003 2007. Nairobi: Government Printer.

Governnrent of Kcnya (2003). Economic llccoverlt Strategt.for Lltealth and Employment ()realion 2003 2007.

Nairobi: Govemrnent Printer.
Govemment ol'Kenya (2004). Economic Szrrvey, Nairobi: Govemment Printer.
GregorioandJansenJim(2000). Land-coverClassificationSystem: ClassificationConceptsandUserMannual.
IAEA: (2004). Towards Improved Quality of Life/Agriculture/Health/Environment; FS Series 2/lE (2004).

Geneva: IAEA.
Harrrel, C., Dalpe, Y & Furlan, V. ( 1997). lndigenous populations of arbuscular tnycorrhizal fungi and soil aggregate

stability are major de terminants of leek (Allium porrum L) response to inoculation with Glomus intraradices

Schenck & Smith or G/ornus versiformc (Karsten) Berch. MycorrhizaT: 187- 196.

Harley,J.LandS.E.Smith.(1983). Mycorrhizal Symbiosis.London: AcademicPress.
Hawksworth, D. I. ( 199 l). The biodiversiry of microorganisms and invertebrates: Its role in sustainable agriculture.

C A B I n t e r n a t i on a l, Wallingford, U. K.
Hayombe, P.O (1997): "Some Environmental Problems Related to Urban Sprawl: A Planning Perspective".

Unpublished Masters of Philosophy Thesis, School of Environmental Studies (Environmental Planning and

Management Division), Moi Universify, Eldoret.
Hildebrandt, U., Kaldorf, M & Bothe, H. (1999). The zinc violet and its colonization by arbuscular mycorrhizal

tungi. Jou r n a I of' P I a n t P hys i o I o gy | 5 4 : 7 09 -7 I 7 .

Heinrich,E.W.(1958). MineralogtandGeologtorRadioactiveRawMaterials,NewYork:McGrawHill.
Hughes, RH and Huges JS (1992). A Directory of A_frican l{etlands. Nairobi: Gland Cambridge.

IUCN/UNEP/WCMC.
Http//www.physics.Por.nona.edu/phys I 7/papers/geothermal.pdf

t

2t9



State of Environment Report 2004, Kenlta

Kanyinga, K (2000). Re-Distribution .from Above. The Politic's of Land Rights and Squatting ih Coastal Kenya,
Uppsale NordishaAfrikainstitutet Research ReportNo. I I5 pp 30-45.

KAPA systenls, (undated). Positive social and environmental impacts of the use of geothennal energy. ln Oveniew
o/'Europcan Gcothe rmal Intlustru and Technolog,. Athens, Greece.

Kenya Marine and Fisheries Research Institute (2002). "Current status of Fisheries, Water euality apd Socio
econotnics o1'[,ake Naivasha. Mombasa: Kenya Marine and Fisheries Research Institute.

Kenya Marine and Fisheries Research Institute (2002). Ungwana Bay Report, Crtrrent Status of Trawl Fishery
o/ Molindi Ungwana. Mombasa: Kenya Marine and Fisheries Research Institute.

Kenfd, Republic of (2003). Ministry of Water I{esources and Irrigation MTEF Report 2003. Nairobi: Government
Printer.

Kenya, Republic of, (2003a), Nat ional Development Plan 2003-2008. Nairobi: Government printer.
Kenya,Republicof,andUNHCS(2002),NairobisinationAnalysisConsttltativeReport.Nairobi: Governmentof

Kenya and United Nations Centre fbr Human Settlements (Habitat) 'Collaborative Nairobi Slum Upgrading
I n itiative.

Kenya Republic of (2002). The Water Act 2002. Kenya Gazette Sttpplement No t07 (Acts No. 9), part lll Section 7
(/7. Nairobi : Governtnent Printer.

Kenya, Republic of, 2003. Progress in Inrplementation of Millennium Development Goals. Nairobi: Ministry of
Planning and National Developrnent

Kenya. Republic of, (2000). Envirrsnnrcntal Management ancl Coordination Act, 1999. Nairobi; Government
Printer.

Kenya,Republicof(200 l). National PopulationandHouseholdCensus, t999. Nairobi: CBS.
Kenya, Republic of ( l99a). National Population and HouseholdCensus, 1989. Nairobi: CBS.
Kenya, Republic of ( 1996). Physical planningAct. Nairobi: Government printer.
Kenya, Repr.rblic of'. [,oc'ol Governmcnt Act Cap 265. Nairobi: Government printer.
Kenya,Republicof(198 l). National Populationancl HottseholclCcnsus, 1979. Nairobi: CBS.
Kenya,Republicof(1970), 1\'/ulional PoptrlationandHouseholtlCcnsus,tg6g. Nairobi:CBS.
Kenya,Republicof(1964),Natio,al popr-rlatiorrcensus, 1962. Nairobi:cBS.
Kenya, Republic of ( 1997). Range lv{anagement Handbook Project, Nairobi: Ministry of Livestock and Fisheries

Development.
Kenya, Republic of ( 1999). Range Management in Eastern Africa, Nairobi: Ministry of Livestock and Fisheries

Development.
Kenya, Repr-rblic of (200a). Strotegt.for Ravitalizing Agriailture 200,t-2011, Nairobi: Ministry of Agriculture,

March 2004.
Kenya, Republic of (1997). Wet/bra MonitoringSurvey lll Nairobi; Governnrent printer.
Kenya, Republic of ( 1999). National PoverQ Eradication Plan tggg 201 5.Nairobi: Govemment printer.
Kerrya, Republic of (2002).9"' National Development Ptan 2002 2008. Nairobi: Government printer.
Kenya, Republic of (2002). Report of the Njonjo Commission of Inquiry into the Land Law System of Kenya on

Principles of a National Land Policy Framework, Constitutional Position of Land andNew Institutional
Fra,rework fbr Land Adnrinistration, Nairobi, Government printer.

Kenya, Republic of (199 l). llandbook Lancl Use Planning, Aclministration ancl Development procedures.
Nairobi:The Kenya Building Researclr Centre.

Kenya,Reptrblicof(2002). PoverrytRsflllctionStrategtActionplan2002 ?00J. Nairobi:Governlrentpress.
Mpo1, Pand Ingebly, K. ( l99S). l,,lycorTpl.r.working mantnl. ITp, Scotlancl.
Mbuthi, Paul N., (2002). Agro-./brestry ancl Sustaiable Energ,, Development in A.fi.ica: Renev,able Energt

Technologies The Solutions to Povertv Alleviation in A.frica? Impact Newsletter.Nairobi: Climate Network
Atiica: October2002 .25 29.

Mbuthi, PaulN., (2004). Feasibility of enhanced role of GeothermalResource in Kenya,s Energy Supply: HBF
- -. 4f tEPREN Regional study on renewable energy study in the Eastern Horn ofAfrica. Nairobi; AFREpREN.
Mbuthi, Paul N. (2004). Energy and Millenniurn Development Goals. Climate Nerwork Afiica and UNEp: Energy

in the East African Community and Multilateral Initiatives for Sustainable Development (NEpAD, *Sir,
MDGs, UNFCCC CDM, COMESA, EAC). P 163 176. Nairobi: Climate Network Aiiica.

McCall, G' J. H. ( 1958)' Geologgt of the Gwasi Area. Degree sheet 4 I , South-ltest euartet;-and part of North-l(est
Quarter. Nairobi; Government printer.

Migot-Adholla S.E et al ( l99l). Kenya Land comnrission Report ( 1934) Indigenous Land Rights Systems in sub-
saharanAfrican:ConstraintorProductivity. Thel{orldBankEconomicRcvieu,Vol.5.No.i-pp(155-175).

Ministry of Energy (2002). stutry on Kenlta',s EnerEx,t Demand, sttpply antr poricy stratreg,,-yot:Househotds, smalr
scale Industries ond Service Establi.shmcnrs: Final Reporr. NaiioLi.. KAMFoR Company Linrited.Ministry of Energy (2004). National Encrgr; poliqt. Sesiional paperNo.4 on Energy. NuiroUi, UNDp.

.--

220



I

State of Environmen[ Report 2001, Ke4,a

Ministry of Livestock and Fisheries Development (2003). ADB-ASAL Based Livestock and Rural Livelihoods

SupportProject. Nairobi: Ministry of Livestockand Fisheries Development'
Mustapha, Amidi, ArnidLr Olalekan (1999). Assessment of human exposures to natural sources of radiation in

Kenya. PhD Thesis (Physics), University ofNairobi, August 1999.

Mustapha A.O, D.S.s Narayana, J.P. Patel and D. Otwoma ( 1957). Natural radioactivity in some building materials

in Kenyaandthecontributionsto indoorexternal does. RadiationProteclion DosinrctntT l (l): 65-69.

Musyoka R" (2004). Inforrnal Land Delivery Process in African Cities Working paper 4. Informal larrd

delivery process and access land to the poor in Eldoret, Kenya. School of Public Policy, University of
Birrningham, England, Departtnent of Physical Planning, Kenya.

Mireri, C. (2000), Trentls uncl Instnmtents of Indtstrial Development in Kenta. Aachen: ShakerVerlag.

Ndeylsatou Nj ie, ( 1995). Energy's role in defbrestation and land degradation. In J. Goldemberg and T.B. Johansson

(Eds), ( 1995) . Enug, 05 an Instrumcnt./br Socio-Economic Dcvelopment. New York UNDP.

Obudho R.A ( 1983) Urbanizution in Kenyu: A Bottont-up Approach to Development Plan nlng, Washington.

Odhiambo, W and Nyangito, H (2002) "Land Laws and Land Use in Kenya: hnplications fbr Agricultural

Development". Nairobi; KIPPRA, Discussion PaperNo 15.

Ojany, F.F. and Ogendo R.ts ( I 973) Kent a; A Study of Physical and Hwnan Geographlt, Nairobi: Longman Kenya

Ltd.
Okoth-Ogendo, H.W.O (199 l) Tenants of the Crown: Evolution o.l'Agrarian Law and Instittutions in Kenya

Nairobi. ACT Press.

Olima W.H.A and Kreibich, V (2002) "Land Management for Rapid Urbanization Under Poverty: An Introduction"

in Olirna W.H.A and Kreibich,V (eds) Urban Land Management in A.frica, Dorttnund: Spring Research Series

No.40, pp 3- 10.

Ontario E,nergy Consortiunt (1992). Prcparing Environrnental Assessments.for Energt Proiects in Kcnya: Volume

2: Appendices II, Nairobi: Kenya/CanadaAdvisory Project.
Opole M, J.A Chweya and J.K Inrungi, 1995. Indigenous vegetables of Kenya: The indigenous knowledge,

agrononly and nutritive valtre-a lleld and laboratory report.
Patel, J. P (199l). Environnrental Radiation Survey of the Area of High Natrtral Radioactivity of Mrima Hill of

Kerrya. Discovat'): oncl lnnovution. :i(:]), 3 l-35.
Pest Control Proclucts Board (PCPB) annual reports.
Pinrentel, D. and Marcia Pinrentel (1990). Land, energy and water: The Constraints Governing ldeal U.S.

Poltulation Size. Ithaca. NY: Contell University.
Pratt and Gwynne, ( 1997). Ecological Zones o;l'Kenva. London: Hodder and Stoughton.

Rakodi, L. ( 1973) "Planning fbr Whonr?" in Devas, N and Rakodi, C (eds) Managing Fast Growing Cilies, New

York: Longnran Scientiflc and Technical.pp20T -235.

Rakodi, L.(1991) "Residential Property Markets inAfrican Cities" in Pakodi, C (ed). Thc UrbanChallenge in

A.fiica: Growth is lVlonogetrtc,t if its Lorge Cities, Tokyo: UNU press, pp 37 l-410.
Sikoyo, G. M. and Wakhungu. J W. (2004). Shared Ecosystems of East Africa: Sustainable Management

Strategies. Nairob i : ACI'S.
Snrith,.M S, and M. J. Daft. (1978). The efl-ectof mycorrhizas on the phosphate content, nitrogen tlxation and

growtlr of Medicago sativa. In M. W. Loutit and J. A. R. Miles (eds.) Microbial Ecolog,t Berlin: Springer-

Verlag,pp.3l4-319.
Trouvelot, A., Kough, J.l, and Gianinazzi-Pearson. (1986). Mesure du tattx de mycorhization VA d'un syste'me

radivulaire. ltecherche de me'thodes d'estinration ayant une significantion fonctionnelle. In: Gianinazzi-

Pearson, V. and Gianinazzi.S. (lids) P/l.rr.siological andCenetic /spccls of Mvcorrhizac. Paris: INRA Press,

pp.2l7-221.
Van de Heijden, M.A. G, Kilronorrros, J. N., Ursic, M., Moufoglis, P., Steitwolf'-Engel, R., Bolleg T., Wiemken, A

and Sanders, I.R. 1998. Mycorrhizal tungal diversity determines plant biodiversity, ecosystem variability and

productivity. N o t u rc. 396: 69 -7 2.
Whittingham, J. & Read, D. J. 1982. Vesicular-arbuscular rnycorrhiza in Natural Vegetation Systems. III Nutrient

transfer betweer.r plants with mycorrhizal interconnections. New Phytologist90'.277 -284.

Wakhungu, J.W. & G.M. Sikoyo (2003). Shared Aquatic Ecosystems of East A.frica: Status andTrends. Nairobi:

African Centre forTechnology Studies (ACTS).
Swynnerton R.J.M ( 1954) . A Plan to Intensify Agric'ullure in Keny,a, Nairobi: Government Printer.
UNEP, 2003: New Partncr.ship./br A.f ica's Deyclopmcnt (NEPAD) Action Plan of thc Environntental Initiativc.

Nairobi: UNtiP
UNEP (2004/5). Global Environment Outlook: An Overview of Our Clmnging Environment Nairobi: LINEP
UNEP(1999). CapacitrtBuilding./brlntcrgratecl EnvironmcntalAssessmentandReportingTrainingManual.
Nairobi: UNEP r

221



a

I

I

I



State ofenvironment Report 2004, Kenya

?

t ACRONYMS

AAK
ACFC
ACZ Ag
AIDS
AG Attorney
AGOA
AMREF
ASAL
ASK
BGBD
BOD
BTS
CBD
CBO
CBS
CFC
CEA
CGR
CH+ Methane
CHP
CITES
COC
COz
COD
COMESA
CMA
CMS
CKRC
CPC
CPT
CPR
DDT Di
DEAP
DEC
DFI
DNA Deoxy
DPSIR
DRSRS
EA Envi
EAC
EAPCC
EE Envi
EEZ
EIA
EDP
EMCA
EM Effective
ERS
ESH
EAWLS
EPZ
FAO
FD Forest
FEWS
FPEAK
GATT

Agrochemicals Association of Kenya
Agro Chernical and Food Company

ro-climatic Zones
Acquired Immunodeficiency Syndrome

Ceneral
Africa Growth and Opportunity Act
Aflican Medical and Research Foundation
Arid and Semi Arid Lands
Agricultural Society of Kenya
Below Ground Biodiversity
Biological Oxygen Demand
Base Transmitting Stations
Convention on Biological Diversity
Community tsased Organization
Central Bureau of Statistics
Common F'und for Commodities
Cummulative Environmental Assessment
City Garbage Recyclers

Combined Heat and Power
Convention on International Trade in Endangered Species ofFlora and Fauna

arbon Monoxide
Carbon Dioxide
Chemical Oxygen Demand
Common Market of Eastern and Southern Africa
Capital Markets Authority
Convention on Migratory Species

Constitution of Kenya Review Commission
leaner Production

Cleaner Production Tehnology
Contraceptive Preference Rate

chlorod iphenyl tricholorethane
District Environment Action Plan

District Environrnent Committee
Direct Foreign Investment

ribo-Nucleic Acid
Drivers, Pressures, State, hnpact and Response

Departrnent of Resource Surveys and Remote Sensing
ronmental Audits

East Africa Comntunily
East African Portland Cement Company

ronmental Education
Exclusive Economic Zone
Environrnent Impact Assessment
Environmental Development Plan
Environmental Management and Coordination Act

Microbes
Economic Recovery Strategy for Wealth and Employment Creation
Environmental Sanitation and Health
East African Wildlife Society
Export Processing Zone
Food and Agriculture Organization of the United Nations

Department
Famine Early Warning Systems
Fresh Produce Exporters Association of Kenya
General Agreement on Trade and Tariffs
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GDP Gross Domestic Product

GEF GlobalEnvironnrent Facility
GHG Green House Gases

GMOs Genetically Modified Organisms
GNP Gross National Product
GoK Government of Kenya
GPE Global Private Enterprises
GPI Global Pollinator Initiative
GTZ German Agency for Technical Cooperation
HACCP Hazard Analysis CriticalControl Point
HIV Human Immunodeficiency Virus
HzS Hy drogett Sulphide
HMPL High and Medium PotentialLands
IAEA InternationalAtomic Energy Agency
IAS Invasive Alien SPecies

ICDC Industrial and Commercial Development Corporation
ICIPE International Centre for Insect Physiology and Ecology
ICPD International Conference on Population and Development
ICRAF International Council for Research in Agroforestry
IGAD Intergovemmental Authority on Development
IMF International Monetary Fund

ILO lntemational Labour Organization
ILRI International Livestock Research Institute
IK Indi genous Knowledge
IPM Integrated Pest Management

IPP Independent Power Producers

ISO International Standards Organisation
IUCN International Union for Conservation of Nature and Natural Resources

JICA Japan Intemational Cooperation Agency
JKIA Jomo Kenyatta Intemational Airport
JKUAT Jomo Kenyatta University of Agriculture and Technology

KAM Kenya Association of Manufacturers
KARI Kenya Agricultural Research Institute
KATO Kenya Association of Tour Operators

KEBS Kenya Bureau of Standards
KEMFRI Kenya Marine and Fisheries Research Institute
KEPHIS Kenya Plant Health Inspectorate Services

KETRI Kenya Trypanosomiasis Research Institute
KEMRI Kenya Medical Research Institute
KFC Kenya Flower Council
KIE Kenya IndustrialEstates
KIPI Kenya Industrial Property Institute
KMD Kenya Meteorological Department
KNCPC Kenya National Cleaner Production Centre

KPC Kenya Pipeline Company
KPLC Kenya Power and Lighting Company
KPTC Kenya Posts and Telecommunicatiott Corporation
KSPCA Kenya Society for the Protection and Care of Animals
KTDA Kenya Tea Development Agency
KTDC Kenya Tourism Development Corporation
KVDA Kerio Valley Development Authority
KWFT Kenya Women Finance Trust
KWS Kenya Wildlife Service
LASDAP Land Authority Services Delivery Action Plans
LATF LocalAuthority Transfer Fund
LBDA Lake Basin Development Authority
LGA Local Govemment Act
LIMS Land Information Management Systems
LIS Land Information System
LNGG Lake Naivasha Crowers Group
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LNRA I-ake Naivasha Riparian Association
LPG Liquified Petroleum Gas

LVEMP Lake Victoria Environmental Management Programme

MCM Million Cubic Metres

MDG Millennium Developrnent Goals

MEAs Multilateral Environmental Agreements
MENRW Ministry of Environment and Natural Resources

MoH Ministry of Health
MORPW Ministry of Roads and Public Works
MRWRMD Ministry of Water Resources Management and Development
MPA Marine Protected Area
MPND Ministry of Planning and National Development
MSE Medium and Small Scale Enterprises

MSEAs Micro and Small Scale Enterprises

MTA Material 'Iransfer Agreement
MTI Ministry of Trade and IndustrY

MTEF Medium Term Expenditure Framework
MUB Manufacturing LJnder Bond
MW Meg awatt
NACADA National Cornrnittee on Alcohol and Drug Abuse
NACC National Aids ControlCouncil
NALEP National Agricultural and Livestock Extension Programme

NASCOP National Aids and Sexually Transmitted Diseases Control Programme
NARIS National Agricultural Research Institute
NAP National Action Programme

NBSAP National Biodiversity Strategy and Action Plan
NCC Nairobi City Council
NCPB National Cereals and Produce Board
NCPD National Council for Population and Development
NDP National Development Plan
NEAP National Environment Action Plan

NEC National Bnvironment Council
NEMA National Environment Management Authority
NET National Environment Tribunal
NEPAD New Partnership for African Development
NGOs Non-Governm ental Organizations
NH: Am monia
NIC Newly Industrialized Country
NIP National Implementation Plan

NIR Non-loni zing Radiation
NLP National Land Policy
NMK National Museums of Kenya
NMVOCs Non Methane Volatile Compounds
NO* Nitro us Oxides
NOC National (Disasters) Operation Centre
NOCK National Oil Corporation of Kenya
NORMS Naturally Occuring Radioactive Materials
NPT Non Proliferation Treaty
NPEP National Poverty Eradication Plan
ODA Official Development Assistance
ODS Ozone Depleting Substance
OM Organic Matter
PCBs Pol ychlorinated Biphenyl's
PCPB Pests Control Products Board
PCC Public Complaints Committee
PEAPs Provincial Environment Action Plans
PEC Provincial Environment Committee
pH Acid itylAlkalinity Scale
PHA Public Health Act
PIP Prior Informed Consent
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PIIP
POPs
PPA
PPCSCA
PPM
PRSP
PRTR
RCMRD
RCU
REA
R&D
RER
RFR
RPB
SACCO
SAP
SEA
SERC
SIT
SRDP
SOz Sul
SoE
SO* Sul
SWM
TAC
TARDA
TB Tubercul
TC
TFR
TRIPs
TS
UK Uni
UN United
UNCBD
LTNCCD
LINCED
UNDP
UNEP
LINESCO
UNFCCC
UNHCR
UNICEF
UNLOS
USA
USAID
VIP
WCK
WEHAB
wHo
WSSD
wTo
wwF

Public Interest Intellectual Properry Advisors
Persistent Organic Pollutants
Physical Planning Act
Permanent Presidential Comrnission on Soil Conservation and Afforestation
Parts per rnillion
Poverty Reduction Strategy Paper
Polluter Release and Transfer Register
Regional Centre for Mapping of Resources for Development
Regional Coordinating Unit
Regional Environment Agreements
Research and Development
Radiation Emergency Response

adio Frequency
Radiation Protection Board
Savings and Credit Cooperative Society
Structural Adj ustment Programme
Strategic Environmental Assessment
Standards and Enforcement Review Committee
Sterile Insect Technique
Special Rural Development Programme

phur Dioxide
State of Environment

phur Oxides
Solid Waste Management
Technical Advisory Committee
Tana and Athi Rivers Development Authority

osis
Tonnes ofCane
Total Fenility Rate
Trade Related Intellectual Property
Tonnes ofSugar

ted Kingdom
Nations

United Nations Convention on Biological Diversity
United Nations Convention to Combat Desertification
United Nations Conference on Environrnent and Development
United Nations Development Programme
United Nations Environment Programme
United Nations Educational Scientific and Cultural Organisation
United Nations Framework Convention on Climate Change
United Nations High Commission for Refugees
United Nations Children Educational Fund
United Nations Law of the Sea

United States of America
United States Agency for International Development
Ventilation Improved Pits
Wildlife Clubs of Kenya
Water Health Agriculture and Biodiversity
World Health Organization
World Summit on Sustainable Development
World Trade Organisation
Worldwide Fund for Nature

)
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Annex l. Prevalcnce ofPoverty by Constituency

ConstitueRankins 7o of Dopulation bclorv poverty linc Number of poor

COAST PROVINCE

I Ganze 81.8 89 308

2 Kinango 72.8 I15.452

J nl 66.5 69,609

4 Taveta 5t.2 20.579

5 Kalolerri 74.7 13tj22

6 Wundanyi 63.9 30.802

7 Bura 31.2 19.894

8 Mwatate 58. r 29,770
'I Msarnbweni 6l .0 90,053

l0 Bahari 61.1 r08.970

ll Matuga 51.0 58,402

t2 Malindi 62.2 68.'144

t3 Garsen 39.9 24,552

t4 Larnu East 408 _ l3,l 16 _
38.475l5 Voi 60.6

l6 Galole 36.9 r3.556

t7 Larnu West 57.0 42 85

EASTERN PROVINCE

r8 ale 70.2 2 325

t9 itui South 14.4 84 893

20 Ntonyiri 36.0 853

2t Iicania West 62.0 69.444

22 North Horr 6t.6 24,196

23 MwingiNorth 62.6 9s.816

24 Mwingi Soutlr 61.I 82.921

25 lcernbe 56.9 98.878

26 Tlraraka 63.3

5{t.9

62.4s2

27 Tisania East 12.843

59.66428 Mutito 67.0

29 Kairi

Mbooni

Masinga

65.6 72.111

30 63.8 105.212

3l 63. r 65,595

32 Kitui West 66.9 92,582

33 Mwala 63.9 93.88s

34 Isiolo South 54.5 8,il7
35 Yatta 6t.6 72.518

36 Makueni 66.s

59.8

128.223

-tt Kantrundo 106,249

38 Kitui Central 72.'7 107.710
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39 Laisanris 4t.l 14,826

40 Kilorne 59.8 47,13t
4t Runycnles 57.5

s4.t
74,605

42 Kibwezi 98.3 r4

43 Machakos l'own 54.7 81,979

44 Saku 55.5 13.477

45 Nithi 58. I | 12,639

46 South Imenti 42.0 60,395

47 Manyatta 53.4 57 ,47 5

48 Central Irnenti 43.3 53,665

49 Isiolo North 5t.9
69.4

26,948

50 S iakago 46.987

5l North Irnenti 40.s 68,24s
52 Kathiani 56.1 64,660

53 Gachoka 5 8.7 57,506

CENTRAI, PROVINCE
54 Gatundu Soutlr 30.2 33.724

55 Gatundu North

Kandara

3 8.5 37,485

56 3 8.3 57,887

57 Kigumo 34.2 39,462
58 Kangema 32.7 18,520

59 Ndaragwa 27.4 21,438

60 Kinipiri 36.4 26,337

6l Mathioya 31.5

27.2

34,146

62 Kiharu 44,452

63 Kinangop 36.0 47.340

64 Maragwa 39. r

34.4

39,t79
65 Juia 27,412

66 OI-Kalou -) ) .t+ 45 163

63.69767 Gatanqa 39.2

68 MukLrrwe-ini 35.7 29,010

69 Othava 26.2 2t.349
70 Gichugu 34.6 39.705

7l Ndia

Mwea

3r.5 27,824

72 44.2 53, I 50

t) Ietu )J.l 26.763

74 Githunguri 22.3 26.455

35,82275 Mathira 25.3

76 Nyeri Town 34.2 t7,557

77 Kerugoya/Kutus 34.6

29.7

32,3 I I

78 Lari 3 1.413

79 Kieni 30.7 42.199

80 Kiambaa 20,6 3 r.839

8l Limuru 22.9 22.933

82 Kabete t6.9 30,68 t

RIFT VAT,I,EY PROVINCE

83 Sanrburu East 35.2 9.052

84 Baringo North 44.8 35,152

85 Chepalunsu 54.5 63.608

,l

I
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t

86 Aldai 46.9 58,504

87 Bomet 50.8 86.545

88 Kipkelion 45. I 66,976

89 Mosop 43. 1 49,914

90 Mogotio 48.3 t9.s26

9l Kuresoi 42.0

50.5

70.5 50

92 Kwanza 74.617

93 Narok South s3.9 t04,895

94 Emgwen 47.3 68,974

95 Narok North 50.7 66,071

64,05796 Cheransanv 45.7

97 Keiyo South 37.9 31,882

98 Turkana North 60.4 79,r01

99 Sigor 54.6 62,517

100 Baringo East 56.9 35,t 44

l0t Kacheliba 50.2 29.638

t02 Kilgoris s7.6 91,338

r03 Samburu West 47.7 36.248

104 Marakwet West 4l .3 30,659

105 Eldarna Ravine 43.5 31,443

r06 Eldoret North 48.6 82,523

107 Laikipia West 37.0 56,912

108 Sotik 49.5 64.855

r09 Eldoret South 40. I 47,604

r l0 Buret 47.6 56,729

ill Kaiiado South 52.2 52.420

l2 Keiyo North 39.7 20,308

il3 Nakuru Town 36.2 3,367

lr4 Belsut 48.6 76.808

ll5 Saboti 46.1 98.5 83

26.335r 16 Marakwet East 4t.4

lt7 Eldoret East 36.4 49,718

lt8 Laikipia East 36.4 3 3,460

I 19 Baringo Central 39.4 39,899

t20 Turkana Central 65.8 87,010

t2t Kapenguria 53.4 61,096

t22 Rongai 46.2 6r.73r

49,6sit23 Subukia 34.1

124 Konoin 50.7 64.7 t2

t25 Tinderet 52.8 79,727

t26 Turkana South 54.6 37.371

127 Molo 39.9 67.956

128 Ainamoi 50.3 56.482

t29 Kaiiado Central 46.6 34,514

r30 Naivasha 36.5 66.308

l3l Kaiiado North 39.3 51,797

WESTER PROVINCE

132 Butula 68.4 61,27 t

r33 Mt. EIson 54 69,841

t

I
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134 Funyu la 67.0 48.227

r35 Nambale 6t.t 85,566

136 Amagoro 49.8 78,220

137 Sirisia 57.4 98,074
138 Burnula 51.3 65.260

139 Munrias 63.4 83,5 r5

140 Kimilili 59.7 124.764

t4t Khwisero 63.4 55,40 r

142 Malava 54.1 t02.761

143 Butere 6l .5 62.144
144 Matunqu 59.4 63,6t2
145 Vihiga 55. r 40,805

t46 Ikolomani 69.6 62,902
t47 Webuyc 59.0 86.867

148 Lurarnbi 62.0 I 0l .801

149 Kandunyi 56.6 66,005

150 Lugari 63. r 100,321

I5l Sh inyalu 66.7 88. I 97
t52 Emuhaya 57.9 87,329
r53 Sabatia 58.6 61,085
154 Hamisi 5 8.4 77.843
r55 Budalan.gi 67.8 30.976

NYANZA PROVINCE
r56 Kuria 79.5 108,754

t57 Bonchari 69.3 55,741
r58 South Mugirango 60.9 72,559
159 Kasipu-Kabondo 70.t I16,621
160 West Mugirango 7t.t 85,824
l6t Gem 67.8 89.726
162 Karachuonyo 7l .5 87,83 I

163 Bornachage 59.9 97.476
t64 Bondo 69.5 76,284
165 Rarieda 70.8 78,010
t66 Gwassi 65.0 46,559

t67 Mbita 7l .4 49.841
168 Kitutu Masaba 64.7 t05.662
t69 Nyakach 58.0 62.404
t70 Bobasi 6t.4 95,929
17t Nyando 6t.6 60,869

172 Kitutu Chache 67.0 I12.954
173 Ugenya 59.8 100,406

174
North
Bor

Mugirango
68.0 t24,305

t75 Alego 65.5 97.548
176 Kisumu Rural 69.4 82.708

t77 Nyaribari Masaba 56.4 57.787

178 Kisurnu Town East 59.9 3 5.25 8

179 Muhoroni 52.9 54,427

180 Nyaribari Chache 57.1 56,026
I8l Ndhiwa 70.5 89,532

t

a

t

]
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Source: Economic Sttvey 2001

Note: North Eastern status not available
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t

182 Uriri 46.8 3 8,326

r83 Nyatike 50. I 5t.729

184 Misori 47.1 5 t,504

185 Kisumu Town West 60.0 36,947

r86 Rangwe 70.2 81,407

t87 Rongo 47.t 68,1 I I

NAIROBI PROVINCE

t88 Kamukunii

t89

r90

Kasarani

Embakasi

t9r Lang'ata

t92 Westlands

193 Starehe

t94 Makandara

195 Dagoreti
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Annex 2. Summary of Multilateral Environmental Agreements (MEAs) Relating to Lantl-use Policies
and Legislation in Kcnya

(

t

Convention/Protocol/A
mendment

Date of
Ralificolion
(Keny61

F'ocal point
D o meslicatio tt Slolu le

L Convention
Biological Diversity

ot1 26"' July lgg2

24 January 2002

. NEMA;

. KWS;

. Ministries in
chargc of
Forests &
Agriculture

a EMCA I999
Fishing Act (Cap 378)
W i ldl ife (Conscrvation &
Managenrent) Act (Cap 376)
Forest Act (Cap 385)
Seeds & Plant Varieties Act (Cap
324)
Plant Protection Act (Cap 324)

I

2. Cartagena Protocol on
B io-safety

. NEMA EMCA

3. United Nations
Framework Convention
on Climate Change
(UNFCC)

30"' August 1 994 . NEMA a EMCA

4. Kyoto Protocol to the
UNFCC

F'ebruary 2005 . NEMA t I]MCA

5. United
Convention to
Desertification
(UNCCD)

Nations
Corrrbat

24"'June 1997 . NEMA
I Forestry

Departrne nt
. Ministry of

Agriculture

I]MCA
Irorest Act
Agriculture Act

I

6. Convention on
International Trade in
Endangered Species of
Wild Fauna and Flora
(CITES)

l3t" Dccernber
t978

I Kenya Wildlife
Servicc (KWS)

W i ld I i fe(Conservation &
Managcrnent) Act (Cap 376)

7. Bonn Arnendrnent to
CITES

l3'r'April 1987 . KWS I As in (6) above

8. Caborone Amendrnent
to CITES

4"'Novernber 2002 . KWS I As in (6) above

9. Convention for the
Protection of the World
Cultural and Natural
Heritage

5"' June 1 99 | . National
Museurns of
Kcnya

. Kenya Cultural
Ccntrc

a AntiqLrities and Monument Act
(Cap 215)
National Museurns Act (Cap 216)
Kenya Cultural Ccntre Act (Cap
2 r8)

. IIMCA10. Convention on the
Wetlands of International
Importance especially as

waterfowl (Ramsar
Convention)

5"' June I 990 . NEMA

I l. Paris Protocol to the
Rarnsar Convention

Not ratified . NEMA EMCA

12. Regina Arnendrnents Not ratified . NEMA I EMCA
13. Convention on the
Conservation of
M igratory Species of
Wild Anirnals (Bonn
Convention)

l" May 1999 . KWS I Wildlifc (Conservation &
Managcrncnt) Act (Cap 376)

14. United Nations
Convention of the Law

2"' March 1989 r Attorney
Ceneral

EMCA
Maritirne Zones Act (Cap) 371
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It is in light of Kenya's active participation in these MEAs, that one gleans the country's commitment to supporting

environmental protection and rational management ofnatural resources.

I

14. United Nations
Convention of the Law
ofthe Sea

2'd March 1989 r Attorney
General

EMCA
Maritime Zones Act (Cap) 371

15. Convention on the
Control of
Transboundary
Movement of Hazardous
wastes & their Disposal

l't June 2000 NEMA EMCA

16. Bamako Convention
on the Ban of the Impon
into Africa and the
Control of
Transboundary
Movement and

Management of
Hazardous Wastes within
Africa

25th March 2004 NEMA EMCA

17. African Convention
on the Conservation of
Nature &. Natural
Resources

Ministry of
Agriculture
KWS

Agriculture Act (Cap 3 l8)
Wildlife (Management &
Coordination) Act

18. Agreement on the
Preparation of a

Tripartite Environmental
management Program for
Lake Victoria

5th August 1994 Ministry of
Water
Resources
Ministry of
Agriculture
Ministry of
Livestock and

Fisheries
Kenya marine
& Fisheries
Research
KARI

t

19. Nile Basin Tr-eaW I 959
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Annex 3. Contributors to the State of Environment (SoE) Report, 2004

Slate of Environment Report 2004, Keryta

Reviewers -Members Researclr and ment Committee A Board of Man me
Prof. Canute Khamala Chairman NEMA Board of nt

2 Prof. James Kahindi NEMA Board Member
3 Prof. Germano Mwabu NEMA Board Member
4 Dr. Dorcas Otieno NEMA Board Member
5 Prof. R.W. Michieka NEMA and Chairman, SoEDirector Process

State ofEnvironnlent Secretariat
No. Name ation
6 Dr. A. Mu Mwinzi D NEMA Alternate ChairmanEEI&PP
7 Mrs. Betty Nzioka Principal Programmes Coordinator and Coordinator for SoE

Process
8 Mr. K.S.A Bui Publications OfficerPrinci
l0 'LlMr. Titus Mu I Information OfficerPrinci
lt Mr. Simon Mbarire rnes CoordinatorPrinci
t2 Ms Anne A I OfficerPrinci I

l3 An Kariuki Senior Co liance and Enforcement Officer
t4 Mr. M. Mwai Senior Co iance and Enforcerrrent Officer
l5 Mr. NaftaliN re Senior Planni Officer
l6 Mr. SamuelGitahi Senior Coordinator Wctlands/lnland Waters Offi cer
t7 Mr. Parkinson N Senior Research Coordinator
l8 Mr. Julius Muinde Senior Coordinator EE and PP

r9 Mr. Martin Shirnba Senior Enviroumental I t Assessment Officer
20 Mr. David Rono Scnior EEI and PP

2t Mr. Paul Assistant Research Coord inator
22 Ms. Jane N ika Assistant EEI and PP
23 Mr. Ben I Assistant Research Coordinator
24 Mr. Hudson Research Assistant
25 Mr. Eliud ics Des Officer
26 Felix M I ic Des Officer

Provincial Directors of Environment
27 Mr. Charles Bore Central Province
28 Mr. Francis In Western Province
29 Mr. Kodia Bisia Rift Vall nce
30 Mr. Michael Komen Coast lnce
3l Mr. Hashir Moharnud North Eastcrn Province
32 Mr. Robert C)rina Nairobi Provincc
33 Mr. Maurice C)ticno nza Provincc
34 Mr. Isaiah Kyengo Eastern Provincc

Authors from Lead CICS

35 Dr. Caleb Mireri Univers
36 Mr. K la National Council firr lation Devel r.nent
37 Mr. Danson Kamanda Eradication Conrnr issiorr
38 Mr. Dan K nt ofResource Su and Re mote Sensin
39 Mrs. Grace'fhitai Wildlif'e Service
40 Dr. Helida ieke National Museunr of
4t Mr. PaulNderitu Central Bureau of Statistics
42 Mr. Waweru Kamau Min. of Plannin and National
43 Mr. S.N. Muiruri Mini of Environment and Natural Resources
44 Mr. Silas M' rI of Water and IIt,lin lon
45 Mr. John Kariuki Minis of Hcalth
46 Mr. Edward Kimakwa Fisheries
47 Mrs. Jane Ki Fisheries nt
48 Ms a Forest Action Network

I
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Ms. Salomc Kiscvc
Ms. Ma Muthcki NIMA

)

49 Mr. lldward Owango Min of Iture
50 Mr. Peter Odotc Marine Fisheries Research lnstitute
5l Mr. Fredrick Muchiri Pcst Control Produce Board
52 Mr. Harrison Macharia National Councif for Science Tcchno
53 Mr. Charles Gachahi

chenricals of54 Mr. Richard Sikuku
55 Mrs. Isabella Masinde Centre for Livelihood ities Unlirnited and Techno

Fo Research lnstitute
['orest Workin

56

57

58

Mr. Mukonyi Kavaka
Mr. Michael Gachanja
Mr. Maurice Wanyiri
Mr. Paul Mbuthi

[19'ssqry Munyao
Mr. John Kagasi

Forest De ent
Mini of59

60

6t
Minist of'lradc and Indust
M incs and Ccol

Industrial Pro Inst itutc
Min of J'radc and In
National Council for Sciencc and Technol

Burcau ofStandards

62

63

64

65

66

Mr. Joscph Mbcva
Mr. Julius Kirirna
Mrs. Margarct Mairnba
Mr. Stanslar-rs Masiza
Mr. Patrick l'layornbc Minist of Lands

69 Mr. Charles Situma De of Resource and Rqtrote Sensi
70 Mr. Frank Msallri rnent of Resource and Remote Sens
7t Mr. J Maina Radiation Protcctiorr Board
72 Mr. B.K. Waruru Soil Su
t) Mr. P.K. KahLrho Mini of L.ands

Mr. E hantus M of Ken
Secrctarics

74 Ms. Catlrcrine Ondiff NEMA
75

76

t7
78

79
80

Ms. Elizabetlr Ndungu NEMA
Ms. Julia M bo
Ms. Ann Kabqri
Ms. Beatrice Chebet

NEMA
NEMA
NI]MN
NIMA

I
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Annex 4.1. DPSIR Anatysis for [,and Policy and Environment

l'ressu rt

Conll g larvs

rclating to land

I oss ol'biodivcrsitr

o l)optrlalion
incrcasc

o ('onurrcrcializatio
n ol'lattd

. ('rrlttrral
pcrccpliott ol litttd

irs thc ()lll\
prirrtan raluatrlc
assct

o I Iigh poptrlation
tlcrrsitl in

II&MPI.
o Suh drvrsirln ol'

land into
rrttccotttttnic ttnils

o Ncrt inttttigranls
irr to ASA!.s

I nlprct

o l.artl clegradatiott
. Incrcascd ettnllict

rclatcd to larttl

rutilizaliort
o lrood ittsccttrilr
. t'ltitttgctl laltrl ttsc

l)illtcnl \
. IIunrart/sildlrli'

conllicls
o I.oss ol'

btrrdivcrsitr arttl
tlcslrucl ion rrl'
habital s

. lrtcrcastd lcvcls

_ ol'gtwcrtl-.__ _

o l:orcsl rcsottrcc
dcgradctl

o I)cslrttclirttt ol'

rlalcr calcltrttcttls

itruas

r ljkrrxls. larrdslrdes

. lli!rh rlcrttatttl lirr
hiolog rcal
resou rccs

. Ilioprospcctittg
o (ilol'raltulttiott

. I I iglr tlcrttartd lirr
lirrcst rcsrtttrcc:

o I ligh popttlatiott

urort llt

I lrglr tlcrrrantl lirr
hiological
rc so tr rc c\
lncrcilsc(l l)o\ crl\
lcr cls

I liglr ;xrpulrttirttt
urorr l h

. Vcry lttrv litrcsl
e0\ cr oll
rratcrsltctl itrcits

. I lighlr rlcgrirtl.-d

l'ure sls

I)cgradcd lltttd :ttrtl

rctlrrced agrtcttllttral
protlttctir ttr

o Ncctl lirr rlrrt
Nllttcrrtrls lirr
I nd u:1 rlir I i /al i()l)

. ( lrilirlc cltirngc

Lirrrtl rcrtrctlr
I trceonotttieltl
llrrtd tttttls

I )crrrrrrrl lirr lltttrl
lrttl rlrlttral
IC5()llrccs

l)cttltttrl lirr
hrtrltlrrrg nullcr titl\
Inertllirll1l
prr;lrt l;rl tort

a

o listirblrslttttcttl ol'
Nl:MA lrt
cottscrt c arrrl
nliIrilgc
h iolog ica I

rc\()lll.ecs
. s()Ilc cn(langc[c(l

\l)ccrc5 ltcilrillg
cxlittclrott itlttl
\()nlc cilllll()l
pcrlirrrrt tltcir
eco lttg ica I

lirttctiotts

o lroorl in:cettttlr
. ltrtrlttcttl littlttttc:
. j\lillrtttlrnloll

;rssttciltlctl
('ottt;t l tcitl tott s

. I lighlr tlcgrtltlctl
lirrrls rr illt lrt$
lcrlllrl\

o l'oor rlttilttr ttlg

lrrttl satttl
Iutn e:t itttt
pnrcl ie cs

. I orc:l iut(l
'rrcllattti

cltc roltc lt ttte tt l.

N4osl biological
resttttrcus ttcittitrit
c\tirleti()rl
cnrlungcrctl

llitrlr lerel ()l

l)()\ rll\
Ntlrtnr l

I{ e:o tt recs

I )!-gra(litl i()ll

Ijrrr ironrnettlitl
tltsitrlcrs \ttcll it\
llootls. licqtrcrti
drortgltts rtttrl

la rrrl sl itlcs

a

| 
)oori 

i rltrlctl trtlc
sltcller cottrlil ttttt:

r l)etttattrl lirr
Itrttt:tttu

. l.rtsr rtl

ccrr log ic;r I

\ct'\ lcc\
o,\b:rtttlottcri

t; tt;t t't'ies

. lttcteltrer!
ptrprtlal iott tlrrsc

o l\lor grtrctttitttcc

o l' rl(l i()xe l i \ c

rrurlcriu ls
o lrrirtlcrlttitlc

It\\ ilrcllc:s ()ll

c()ll\c(lUullce5

. l\ror rrrrrtirtlt
prlc t iecs

. l)()()r lllilllilllClllclll
ol l;ttltrltelttc
r)rirleilill\

. ( )\crslrclehc(l
rtrctlicrrl lircrlrlrc:

o l'rrllrrlctl
tl]\ tI()l]lllelll\

. I lcrblrl tttcrlieitte

. 'l lttlrtronltl

Irtcrcase rtl(tt'litlll\
rlttc lo rittl tttl ttttt
l)rrol lrerrlllt
lreoloqte:tl
r o n llt nt lll il I i( )rl

Sllllrl)rivc rs

Issue
o I)cnrand l'trr land
. l-ack ol'a lattd

policv
o lncrcasin

u hrrnriltt
poptrIal iott

o l)rtrtr

cnli)rcctllclll ol'
cristrttg larr s

[]ncroachtttcttl ittto
lrrrcst lattd

I)srttiltt(l lirr
lirrcsl uoorls ittttl
scrr iccs

I)ol I u lctl
crrr irotttttcttl tlttottult
ratl iitl iort

Ratlia tion

236 .4 tttta.ra.s

llcsponse

o ( )rr-going
lbrntulatrott ol'a
lantl pol icl

. l:Iaclrnclll and
irrrplcrlcntation ol'
l:M( /\ ol' lt)99.
\\'alcr i\el ol'l(X)1.
I'lrr sicul I'ltnning
r\cl 0l l()9(r

o lrorrnrrlation rtl'
l:ncrur I'olic1 2(X)'I

o ,\ rlrirli lrorcsl Ilill
irnrl l'olicr lhltl

l)ronlolcs
sl l kclto klcr

irrrtrlrcntcnt itt

irtlcunrlcd

ccos\ slcnt

_ rxulrgdrldtl-
o Nlttt0ttal

lltotllrerstlr
Slrrtcg\ illl(l
Aeliott l'latt
(NllS/\l') in l)litcc

o l:slithli:lttttcttl
ol Nl:i\lA to

cll\tlrc llrol)cr
cI\ lt()lllllelllal
r)lil illt Llctllcll I

o N:rtiorral scll-
eupitcitr
it:\cs\tllctlt l)roicct
()n-lolllg

.'l (n)ls lo tllotltlor

l)11)!lres\ (lc\ cl()pcd

. ( or!rrrurtrl\

tlerctlr lleittirrtl litnrl

iil)rl l: rl\ ilolllllclltlll
l{eslotitltott lrtttttl

cslithltrltctl
oN;rltotttl r\cttott

l)r()!lrilllllllc
Ller clopetl atttl is

hcln!l itlll)lenlctltc(l

oI clltslltltott lrlr
5lllln!: 0l (lllilrrle\
itrrrl rtttttcs

. I r\lillg
tir(ll);tell\ tl\
i ( )il e e nl ritl t( ) ti

o l'rrrr itle :tllcrttittircs

. /\llcrrirli\ c

(ltit!Irorllc illl(l
llrellll)clrl le tool\ &
rttetlrtrrlr

. ltrlttcitlirttt
o Ilcreitrelr

t

I
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t

c0ntanrlnatroll
a 'Iraditio

nrl healcrs

I ncrcasc

d incidences ol'
radiation related

i I lness

conscqucnces
relatcd to

c\posurcs Io
radiation

Enact and

crr Iilrcc rr astc

nlanagerltcnl
rcgu lat irlns

o Crutanrinatiott ol'
storagc sitc

o Enr irort

nrcntal
contantitration

['orlr
nlaIagcntent ol'
radioactive rlastc
h)'gencrators

Lack of
t tlcsiguntctl
radioaclrvc rvastc

nlonagcllrcnI

a

a

o [-ack ol'Propcr
storagc lbr long
pcriods ol'tinrc

. lnadequate puhlic
fl\\'arcncss

Accuntul
ation 0l'
radioacttvc tlastes

a

Lcgislatio
n lcsting
radioactivilr lcvcls

Cottntry u
ide radration
nrapping

aI ncrcasc

d puhlic c\postlre
to radioactivc
nratcrials

Il n v iron
nrental
c0ntarrri nat ion

I ncreass

d health incidcr)ts
related tu
radiation

. Widc
rcdistrihution ol'
conslruct ion
nratcrials that
nra],contain
NORMs

o Quarrics in lantl
c0ntaining
NORMS

o Ilchahililatiorr ol'
road nctu orks

. Upgrading ol'roacls
o Constrttctiott ol'

nerv roads

Ncctl lirr
inrprtrvcd road

in liaslrrtctu rc

Denrand

lbr road
construct i0n
rrtaterials- sontc

heing radioau^tivc

a

Revierr

of radiation
lcgislirtion to
regtrlate non-
ionizing radiation

l'ublic
c\posurc to Nlll

[]rtv irott
nrcntal
contantinatiorl

Adcr crs

c nredical and
social clkcts

a

a

. hradecluate
control ol'thc
cstablishnlents ot'
conrnrun ical ion
nrasts antl basc

stat ions
. lnadetluatc

inlilrntation on

heatth risks
associated n ith
rnohile

Advanccs
irr conrrnunicalion
tcchnologf in lirtc
$'rth global
changcs

lnc rcnsi n

g dentand lttr
nrobilc phottc

service

Health and safetY
concerns due to
radioaclive
material

Enact and

cnlirrce uaste
nlanilgenrcnt
regulat ions

Storcd

on sitc h1'rllstc
geIerat0rs

Lack of
a designatccl
radioactivc \r'astc

nlanagcntcnt
opcrfltor
No dcsignatcd

a

o l-ack ol'
propcr storagc lirr
long periods ot'
tinre

o Pile up

o Puhlic
il\\'arcness

Accunttrl
ation ol'
radioactivc rvastes

aradiatiortDisposal o

nlaterial

Radiation
Protcction Actr
( RcY ic\\')

t:MCA
Radioacti

vc \\asle
nrtni.rgenlent
rcgulat ions

a

a

a

l)olcntial
loss ol'control

Colltanli
natlon ol' storagc

site
Environ

nrcntal
c0ntanrination

Ell'ectivc
canccr
nlantgenrctlt

Canccr
I rcatnlcnt

lncrctsc
in gropulatiott dosc

E nviron
nrenlal
c0ntanlinalion

a

Isotopc
thcrapcut ic

tcchnique ott thc
increasc

X-ra1s
scattcrcd
countq'rlidc

aPopulalio
n incrcasc

I ncreascd

incidcncc and
\ ariilnts ol'cilnccr

aIirPosure
to radiation

!Incrcascd inc

ot'caIccrI

Atttrcxe s
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Annex 4.2. DPSIR Analysis for Land Use and Agriculture
(.

I

lssu e Pressu re Stale lmpacts Rcsponsr
Rapid
expansion of
c u lt ivat ion

. I Iigh population
gro\1lh and
incrcased demand
fbr lixrd

. lncreased
demand for land

. Onl)' l2% rs higlr
to nredrrrnr
potential Iands
(llMPl-), u'hile
cncroachnrcrtt ol'
dcgradcd land has

lirrther degradcd it

o Land usc conllicts
o Shili of agriculturc

to arid and serni-
arid areas

. Loss ol'lilrcst
covcr and
biod i vers ilv

o Loss olsoil
l'ert i I it1'

o Contlicting
governntclt
polic ies

o l"orrntrlatiorr ol'a
national land and
land usc policl'
(ongoing)

. I)cveloprllcrrt ol'
slratcgl' lbr
Rcvrtalizing
AgricultLlrc (SRA).
National Agriculrural
Rcsearc h

Prograrnlne. l:MC'A,
Special lroorl
SccLrritl' pr()granlnlc
lirr Kcnl'a. NA[:1,.
Nn l.lr P

Poor
agricu ltura I

practices

. Rapi<i rncrease rn

hunran popLrlalion
o Agricultural

expansion

o ASALs Supports
l0% ol'the
cor.rntr),'s
population. 50% ot'
lives()ck and nrost
oltlre rvildlilb

. Grorving non-
conven I iona I

livcstock
. Ca(tle rustling in

ASALs
. Ljnsuslaina

hlc exploitatiorr ot'
lislrerics

. I-oss ol'soil
terl i I it)'

o Monoctrltrrrc and
loss of biodivcrsitl

. Incrcased trsc ol'
chcnr ica I

. lrornttrlaliorr and
inrplcnrcntatiorr ol'
tllc Povert\
RcdLrction Stratcgl
I)apcr (l)RSP).
National Action l)lan
to Conrhat
Dcscrti llcatiorr. Arid
l-ands Rcsorrrccs
Managcnrcnt l)rojcct.
Arid Larrds
l)cvelopnrenl I)olicl
(200.1 ). ongoing
lirrrnulalion ol'a
ralionirl lald polic\

Chanqe in land
use

o Over-exploi(ation
ol natLrral

resources
. Expansion of

agricu I ture
o Need to ou'n land

as a prinrary asset

o lncreased
population
nrigration into
ASALs

o Rapid expansion
of'Lrrban

seltlenrents
o Clranging land

tcnure s)'stenl

o Ovcr-grazing. land
degradaliorr (soil
erosion. loss ol'soil
t'erlility, loss ol'
biodiversityl, land
ruse contlic(s

o Sub-division ol'
land into
rrnccononric sizcs

o Inactrrrent and
opcralionalization ol'
EMCA. l'}h1'sical
Planning Act

o F-ornrLrlation alrd
irtrplcnrcntatron ol'
Arid Lands
Dcvelopntent Polict
(2004). and the
ongoing nati()nal land
polio

Droughts Clinrate change

Hurnan
encroach nrcnl
into liagrle
habrtats

. C)'clic droughts
occur licrluently'in
the ASALs and
periodrc in thc
high potential
arcAs

. Shortage ot'watcr
resources. death of'
livestock. s ildlil'e.
tish and otlrer llora
and fhuna.
incrcased con ll ict
belrvcen peoplc
and rvild lif'e . and
drl,inu ol'rvctlands

o Drought nroniloring.
lhnrinc carlv
u'arning. Sustainahlc
\\'atcr and pastrtrs
rnanagcnlent pro.iccts
in the ASALs. Arid
l.ands Rcsorrrccs
Manaqcnrcnl l)ro.jcct.

Pest and
diseases

o Weather
cond itions and
climatic
variabi I it1'

. Type ofcrop and
livestock breed

Crops, lir,estock
pests and diseases
arc conrnron in all
seasons btrt
increases during
the dry seasons

o Loss of) ields and
productivily. lbod
shortage. loss ol'
biodiversrtl', Ioss

of inconre and
incrcased poverly

. Crop protcction
policy.

o Pcst arrd tliscasc
control

. Kcn) a Agriculluritl
l)rudLrct ivity Pro.jcct
etc

Inadeq uale
agricultural
credit

o Poor macro-
econotnic
perlbrnrance

. Political
interfi:rence

o Poor pertbrnrance
of tlre Agricultural
Fi nancc
Corporat ion,
Kenya Farnrers
Association.
Cooperative
soc ictrcs

. Limited nunrbcr of
banks

o Decline in
agricLrlturc sector
perlbrmance

o Declirte in rural
emplol,nrent

o lncrcased povert)

o -Policy conrnri(nlcnt
towards rcvitalizitrg
the Kenla F'arnrers

Association and AIrC
to provide crcdit

a
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Lorv
prioritization ol'
agricu ltural
research and
developnrent

. Conrpetrng
budgetary'
denrand and poor
growlh ol'thc
national ccottonrl'

o Lorv priorit)'
given to rcsearclt

I-ess tlran l7o ol'
lotal budgcted
allocation is
direc(ed lirr
agricultu ral
rescarclr.'flris
rnakcs nitt iottal
rcscarch prioritics
tlonor-drivctt antl
rrot atldrcssing
currcrtt ttational
needs.

. l-irnrtcd rescarch

and devclopntent
o Usc ol'lorv quality

inputs b1'nra.fonty
lhrrners.

. I'oor agricttltural
y'icltls

. lnrplentcnlation ol-

the National
Agricultural
llcscarch I)rograntnte
(NAIr,P) and thc
Kcnya Agricultural
l)roductivit), l)ro.iect

Poor qualrll'
inputs artd ltlu'
adoption rates

ol'ncrv
technologics

o Povcrt)
. I liglt cost ol'

i nputs
. l.orv incontcs
. Culturc artd

trad it ions

o Most litrnters ttsc
poor quillit) inputs
suclt as sccds.
l'crt ilrzcrs.
pesticidcs alld
linritcd usc ol'
qualitl'anirttal
hrcctls

. lnatlcquatc sLrppl)
olgootl qLralitl'
i n puts

o l-irnited nrrrttbcr ol'
larnrcrs that adopt
nerv tccltnolosies

. Poor pcrttlrttrancc
ol'agricLrlturc lrtd
I ivcstock scctor
lcadirrg to lort

1 iclds and lood
i nsccuritl'

. Dcgradatiotl ol'lhc
cnv irtln Itrcltt

o Poor rcscarclt.
cxlu'nsion attd
lhrrncr lirtkagcs

. Scveral policics.
act ions and
progranrntcs hctng
inrplenrcntcd antl
others hcing
rcvics'cd

o Rcscarclt activitics
and tccltrtologl
translcr bcing
pronrtltcd to cnharcc
capac i t1'

Ptlor rttral
irr tiastructurc

. l-inrited
hudgetary
allocation lirr
rura I

i n liaslructurc
developntcnt

o Misappropriation
of'lirnds lirr road

cortstrttct ion/rcpa i

r.

. Most rural
i n liastructu rc.

cspccially roads

arc in dilapidatcd
corrd it ions

o Poor acccss lrl
nrarkcts

o Spoilagc ol'licsh
agricultural arrd

livcslock prodttce
o l)oor rrrarkclittg

sl rucl u rcs

. l'he Ken)a Roads

Board cstahlrshcd to

irnprovc road
in l'raslrrrct rr rc.

o I{ural clcctril'icatiotr
progranlnlcs init iirtcd

Conrmodity
pricc
tl uctuat ion

. Participatiort ol'
nriddlcnrert in

nrarkct ing
. Globalizatiott
o SLrhsidized

inrports

e Lorl corntttod il)
prices olltrctl to

Iirrnrers (both a(

local and
i n ternat iotta I

lcvels )

o l-os'conrnodit)'
prices

e l.orv incotttc to
lirrrrrcrs

. Incrcased povcrl)'
lcr'cls

. lnstitutiorttl rcltlrrtts
on-going t() cnlrance
conrrrroditv pricirtg
and nrarkcling

Agro-chcnrical
usc

. Nectl to incrcasc
crop atttl livcstock

1 ields
o lncreasctl dcntattd

fbr pcsticidcs.
acaricides. ctc.

o lncrcasittg anrottnt
ol'obsolctc artd

harr ncd

agrocltcnt ical s

hcing sold to
rursrtspect i ng
lirrnrcrs

o MisLtsc ol'
agroc ltcttt ica ls

. [co-s\ stcnl
pollut ion

o I:rtvirorttttcntal
conlatttittation atltl
pollutiort

o I Iunran lrcalth attd

salcll'ettdtrtgcrccl
. l.os agricultttral

prod uct iort

o Iinvirotttttcrtlal
polic ics

o Agro-cltcttttcal
corrtrol Acts

o ('orrsurncr etlucatiott
. Sll.r usc proiccts

t

i

t
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Annex 4.3. DPSIR Analysis for Land use and Biological Diversity

Issues Driyins force Pressrr rc Sta tr lmpact llt snonsc
o Poverty/political

patronage
o Populalion

incrcase

o Conrpclitiorr lirr
allocation ol'
lirrestlanil. ovcr
crploitation of'
li)rcsl producls (e.g.
logs. poles, post

c(c ) and nredicinal
arrtl u'aler

r fligh dcrnantl lirr
lilrcst products

Loss ol' l'rrrcst

covcr. brodivcrsin'
antl dcplclion ol'
\\'atcr calcllnrcnl
arcas

o Poor tirrcs(
nlanagcmcnt

. Llrrcontrolled
grazing. nrining.

o lllcgal cultivation.
antl krgging

o Forcst cover
declining lionr -l(/o
to lcss than 2% irr
Iorest reservcs.
Abuse ol'thc
Shanrha systcnr

o Iincroachnrcnt into
filrcst arcas

. [irrcst dcgradatiol . I-oss ol'li)rcsl coVcr
and biodivcrsitl

o l:urest Uill 2005.
tbrcst polic),,
participatory lilrest
nlanagentent,
rcstructuring ol'
Irurest Dcpartnrent,
ellactnlcnt ol'tiMCA
irnd \\alcr Acl
20()2.l.and use pollcy
irritiatctl

. I:orest Ilill 2005 and
collahoralive lirrcst
nta r)age rilcn I

approaches
. [istablishnrcnt of'

naturc rcsctvcs
o l-ack ol'

allirrdablc crrcrgr
alternat ivcs

. Cltarcoirl htrrnirrg . Forest dcgradation.
increased l'orcst
tircs.

Lol'rcgerrcralion
ol'lirrcsts. soil
cnls io n.

Illcgal logging in

lrlarrtatrorr and
irrdigcrrous l'urcsls

. Forcsl [lill 2005 and
collaboratrvc lirrest
nril nagcnlcr I

approac hcs

r A prtlic) on cncrg\.
antl rrrxld lircl
i rr it iatcd

o Ilstablishnrent ol'
naturc rcscrvcs

Detbrestati
on

o lligh denrarrd lirr
hardrvood
prod ucts

o lllcgal loggirrg in
ind igcrrous lirrests

. Ccrtain trcc specics
classilicd as

th reatcrrcd
. l-ori suppl), ol'

trnrbcr lionr
govcrnn]cnt Ibrests
creating arlillcial
hish dcnrand.

o [-oss ol'lbrcst
b iod ivcrsi t1'

. Collaborative litrcst
ntanagclrlcnt
approaches

o []strblishrnent ol'
nillurc rcscrves

Agr i cultural B iodive rs i ty

llinators
lnd Knowl

Loss ol'
biodiversrty

o Preterencc lirr
high f iclding
exotic species

o Populatiorr increasc
o Pests and discascs
o Droughl
o Fkrods
. f)cslruction ol'

na(ural ecosvstcnrs
. IIsc ol'agro-

chcnr ica ls

. Prornotion ol'
intcgrated pesl
nla naqcnrcn I

sYstetns

. lrnplenlcrlalion ol'
thc Kcnl a I'ollinator
lnitiativc

. [:xotic crops lrave
steadily assunred
donrinance c.g..
ntaize. rvhcal. rice.
ctc.

o Most tratlitional
lirods crops havc
drastrcalll'dcclincd
irr irrrportarrce as have
livcstock

. lndiscrinrinatc usc ol'
clrcnricals kill non-

o [-oss ol'biodivcrsity
o Increased

susceptibility ro

d iseascs
o l-oss of pollinatiorr

and rcduccd
prod uct ion

. No doctrnrsnlatiorr
o Motlcrrrizatiorr ol'

soc ict ies

o [)rcscrvatiorr antl
corscrvalior ol'
biodivcrsitr based on
crrllural valucs c.g.
sacrcd srles ol'
crrlttrrrl sitcs

o Iiorrttation ol'
KtrNlil(: by'NMK
lbr tlocuntcnting
i rrd igerrous
knou'lcdge

. Various pro.iects
ongoirrg oncs as

i nd igcnous
vcllctillion bctrvcen
NEMA and UNt)P.
indigcnous lcali'
vcgctablcs b1,

NI\,I K/P( iRI

o Rccognizcrl [r)'
uovcn)nlcnt as

i nr porla llt
r Ilecognizctl in thc

('llD undcr Articlc
tlj Ilcinu
irrrplcnrcntcd at local
lcvcl

lnd igenous
knorvledge

o Erosion ol'
cultLrral values on
biod ivcrs itt'

i

a
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1

a Access and Benefit Sharin s and Drvlands Biodiversitv

Loss of
biodiversity

. Conrmercial
beneflts derived
tionr biodiversity

o Expansion of
agriculture

r [Jnsustainable use

of dryland
biodiversity

. Cornpctilion lbr
genetic resources,

o Need to generate

incorrre by local
comnrunities and
ind ividuals

. Flush lloods

. Inadequate food tbr
humans. animals
and rvildlif'e animals

. Competition lbr
resources

. lnsecurity

. Rapid population
i ncrease

. lnappropriatc usc of
ASAIs c.g. non-
ASAI- crops

. Encroachnrent litr
setl lerrcnls

. Increasing cases ol
access rvithout
appropriatc henelit
sharing arrangements

o Lack of inlbrrnation
on prospecting
activities rn the

country
. No policy on access

and benetit-sharing.
. Lack oia

cornprehensive
i nst itut ional
lianrervork on access

and benelit sharing
o Ovcrgrazing
. Overstocking
. Overgrazing
. [)roughts
. Fanrrne and

starvation lbr
hunrans. livestock
and rvrld anirnals

. Reduced vegetatitln
cover

o Rcllgees
. Displaced persons

and an inral

. Over exploitation ot'
pret'erred spccics

o Loss ol'potcntial
henctits

. Overgrazing
Delbreslation

o Water scarcil)'
. Low water lablc
o Reduced biodiversity
o Desertiflcation
o High popLrlation

dcnsities with
negative inrpact on

hiod ivers it1'

. Development ol'
regulation on acccss
and benetit sharing
by NEMA

. At'forestation and
Retbreslation

. Watcr harvesting
e.g. pans, darns

. Development of
ASAL crops e.g.

Aloe spp.
flarvesting natural

ASAL products e.g.

gurr Arabic
. Peacc and conllict

resol ut ion
. Land-use policy

Wildlife
Rapid
decline of
wildlil'e
population

. Hrrnran population
i ncrease

. Expanding
cultivation

o l'lrrman scltlcnlents
in rvildlit'e habitats

. Land sub-division
and l'encing

o Expansion ot'
in liastructural
devclopme nts
(roads, etc) and
ind ustrial izat ion

o Cood priccs lbr
ivorl'. tusks and
lbr bush rneat

. Conlpetition lbr
resources such as

rvater and pasture and
lbod

. Encroachnrent ol'the
parks and reserves

. Pollution liont
industrial. donrestic
and agricultural
waste

. lncreascd
dcvclopnrent along
the beaches

. Poverly

. 8% olland is

gazetled as

protected land lbr
rvild l i l'e

o Over 607o ol
rvildlif'e live outside
protected areas

o Sorrre animals such

as elephants.
baboons gazelles

cause dantage to
crops and cause
hunran iniury, rvhilc
others such as lions
and leopards predate
on livestock and
cause hunran injury

o Sonte parks are near

r ndustria I

developnrent areas

e.g. Nakuru and
Nairobi National
Parks

o [)oaching ol'sonte
aninrals such as

elcphants and rhinrrs

causes a decline in

nunrbers

o Drastic dccline in
rvildlit'e population

r Encroachntent is a

big issLre and sorne
protected arcas
cspccially along the

coast have no land
beacons.

. I labitat destruction
o 'l'he habitat is

dcgraded and this
red uces

productivitl'
. Clultivation on '[atta

river lbrest and tree
f'elling and
irrigation schentes
have led decline in
Crested Mangabey'.
and Red ColLrntbus

o Nunrbers ot'clcphants
and rhinos arc
ll Lrct uati ng

. Kenla is a signatory
to nrany conventions
dealirrg with
conservation e.g.

CBD, CMS. CITES,
. Fencing ofsome

parks.
. Establishrnent of

conrnrun iry
sanct uaries.

. Surve) ing and
establishment of
boundaries l'or
protecled areas

Translocation ol'
an inrals.

. [-and use policy
being developed

. Proposed review of
Wildli(t Act

o Promoling research
and ruonitoring of
lhe impact ol'human
ss(tlcnrents

o Pronroting co
existcnce through
creation 0f
auareness on the
valuc ol' biodiversitl'

o Sccut'il) o.[ oninals
lo conlinue
rccciring supporl

. Thc elephants to
colltinu€ being in
appcndix I ol.
Cl'l lrS
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Land

degradation

. Fragmentation ol'
land especially in
the migratory
corridors and
bulter zones and
poor land use

praclices
. Change ofland use

o Lack ofpolicies on
land use especially
relating lo dry lands

r Hurnan rvildlit'e
con flict

o Conversion ol'
wetlands to
agricultural uses

. Expansion of
agricultural and
settlements into
wildlitb habitats

o Land utilisation has

remained as a real
problem since it is
nol clear

o This is a problenr
especially in

Laikipia. Tsavo and
Transmara regions

o Aninrals such as

Sitatunga lbund in
Saiwa Srvamp
National Park are

threatened

o Poor natural
resource
management

o Crop damage and
human injury
occurs in some
areas bordcring the
parks

. Reduced tourist
visitat ron

. The loss of
biodiversitl'hencc
leading to poor
tourist visitation

o Lobbying to
inlluence land use

policies to be

developed that will
thvour biodiversity
conse rvation

r Protected areas

strategies to include
compatible human
actrvit ies

o (-onllrct resolution
is a kev component
o.[ natural resource
nrunaSen enl
there.fore encourage
co-existence of
aninals and human.
ll'ild Policy is being
dereloped

o ('orridors and bufer
:ones should be

mapped
. Kcn]'a is a signatory

to the Ramsar
corrvention and

hence it is

commilted to

conservalion of
critrcal habitats

I

:

))

)

(

)
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Annex 4.4. DPSIR Analysis for Land Use and Water Rcsources

Stote of Environntenl Report 2001, Kenya

I

I ssuc
Drivers Prcssu res Str: te lm pacts llcsponses

Watcr
sources

o Clirnate change
. Degradation of

water catchnrents
areas

o lncreascd
demand lirr lixld
and li)rcst
prod Ltcts

. Increased
populatiort

. hrcrcascd
lbr water

r Cul(ivation
o\panstoD lltto \\'atcr
catch nren ts

o lncreasc population
and water detrtand

o Introduction ol
al ien/i n vas ivc
spec res

. Increasing httntan

activit)'in virS,irr

habitats &
catchntcnl arcas

o Ilxccss sa(cr ttsc titr
agriculture at

erpense ol'otlrer
uscs

l

h rrnran

dcnrand

. Pcr capita \later
supply (640 nr1 Po)
lcss than global
reconrnrended ( I 000
nrt pc )

. Unprcdiclablc
rainlhll patterns and
(luirnt il ies

r Inetlicicrtt \!atcr
abstracl iott.

conve) ancc attd

rutr Iizat iolt
technologtes

r Contlict bclween
users

o Floods and drougltts
. Progressive

catch nrcnt
degradation

o [)eterioratiott ot'
\\ater (lualit)'

o lnter-basin \\ater
transler

r Decrcasing grotttrtl

and surthcc \\'atcr
q uanli t ies

o Wa(e r sector

re (ilrnts

. Micro& nlacro
\\,atcr c()nscrval ion

. Envirotttttentrrl
qualitS' starldards.

rcgulations and
gu idcl ines

o Watcr Act 20()2
o Furesl Act rcvision

Sharcd
\vater
resources

. Scarcity of
slrared rcsources

o Catchnrents are
getting dcgradcd

through
rnrsustai nahlc
rcsource utilization

. Nutrient inptrt litut
runolTand grolltttant

deposit ion

o Eutroplticatiott
. Declining econonric

productivity
. Rcduccd u'atcr llotvs
. Siltation and incrcase

in salinitl
. Contlicls

. Cooperation
through regional
and rntcrnational
trerl ies

. Basirt rlrdc stLrdies

. lntcgrated water
rcsoltrce
rnanage ntent pl,tns

Water
availability
and
utilization

o Investnrent in thc
$,atcr sect0r

. Popttlation gro\\'th

. Inadequate financial
rcs()u rces

o National rratcr
rnastcrplnn(I992)

o Salt rvatcr
tunavailabil ity (8,lol,

turban. 34 
()/o rttral)

o Decreasing
governnrent role in
\vater rcsource
nranagenrent

o lllegal *'ater
abstract ion

o IJnsustainable satcr
supply. operation antl

nra intcnattce
r Ratiorring ot'

available rva(cr

r Migralion to
ecologically scnsitivs
areas

. Decrcase in
ecortrttttic
productivity

. Nllional waler
policy

. Water Act 2002
o EMCAl999
. I)rivatc scctor

participation in
\\'atcr scctor

. Actiorl plan lbr tlre
M illcnniunt
Developntcnt Goals

Water

Quality

r Absence ol'
convenlional
(public and other)
rvater suppltcs

. Lorv priority in
governnrent and

other Partner
ranking lbr rvater

development
. Weak application

regulatory
liameworks

o Water stress/scarcitl'
o Still'conrpetition lirr

\\'atcr
o Poor econontic

status inrpcding
capacity to ntitigate
prevalcnt negativc
inrpaots

. Lorv/no budget in

rnunicipal plans tbr
land use practices to
cnhance rvater

c;uality conservation

o Serverage
development not

conttttensurale rvitlt
rvatcr supply

o lrrcrcasing privatc
scctor. NGO, CBO
participatton in
\\'ater scctor

o lncrcasing rlatcr
vcnd i ng

o lncreased rainrvalcr
harvest ing

. Policy conllicts
hctrveen tvater and

land based natural
resourcc
nranagcntent

o llig,h inlhnt and

nraternal ntortality
. [:xploitation in

consumption ol'tttorc
cxpensive boltlcd
water.

o No incentives lbr
catch nrent
conservation

. Action plans lbr
M illcnn iLtnt

I)cvclollrrrent Coals
o watcr Act ol'2002
. IIMCA of 1999 and

subsidiary
legislat ion

. Public health Act

Water
harvesting

. lnadequate
governnrent
iIvestlrrents

. Negativc
attitudes with
respect to cost-
sharing in rvater

sector
. Drought
. SuPPI)'drivcn

rvater supPlY
in itiatives

. [.orv per capita
inconre

. I-ow water supply
per capita

. lligh operation &
nlaintenance costs

. Dccreased
investnrents in
supportillg
in liastructurc

. Unpredictahlc
rveathcr intpacts

. Unsuilable.
inadequate surthces

Itlr harvesting
o lnadequate

technologica I

awarerless or uPtake

r Food insccurity.
con llicts

o Pollution and land

dcgradatttln
e Desertillcatittn
. Social displacctttent
. Increased rnortality
o Environntsnlal

d isastcrs
. Water polltrtiort
. Reduced land

carrf ing capacity
o Erosion and reduccd

rcscrvoir capacity

. Millenniunt
Developnrent Goali

. lncreased NGO
activil)' in \vatcr
secl0r

o Water Act 2002
. Regional

coopcrat ion
. Stratcgic plans in

land managenrent

A nnexes
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o Inadequate
storage thcilities

o Population increases
o Low prioritization
o Inadequate fbod and

tbdder
. Water source

de pletion
o Reduced access to

water suoolies

Disasters

o Deforestalion
o Drought and dry-

spells due to
water reduction

r Increasing
population

o lnadequate
contingency t'unds

o Floods

. Inadequate rain
o Ilurnan. wildlif'e

and livcstock
population
conccntration near
t'erv rvatcr
points/srrurccs

r Disease ()ulbreaks

liotn poor
/irradequate waters.

State ofEnvironment Report 2004, Kenya

t

. Droughts likell'
between J to l0
years

o Ovcr reliance on
natural resources

o ASAL highly
vu lnerable

. lnadequate syncrg)
hchveen agricullurc.
cnvirottnlcnl a

lactor irr drought
. Peoridic lloods irr

[-ake Victorra hasin
River'Iana hasin.
etc.

. 2.J nr Kenyans rn

need ol'rclicl'
. Malnutritron and

death
o Loss ot livelihood
. DostructioI ol'

propert)
. Soil erosion
o Mud and land slides
. Water pollution
. Destruction ol'watcr

c()nscrvat ion
slruCturcs

. Siltation ()l'\\alcr
storilBc slructurcs

o lntprovcd
hvtl roporvcr
gcncration capacitr

o [)eslruction ol'
physica I

in tiastructure
. Increasc in s'ator

borne d iseascs

. [)rought
preparcdness and
nranagcmcnt pro.icct

o Enrergenc)'
responsc plans

. Watcr supply.
sanitation. hygienc
and nutrition
rcsponses

o Dcvclopnrent oi
carlr rrarning
s\ slcnrs

. I:slahlishnrenl ol'
disaslcr unit in
NI:MA

. I:stahlishrnenl ot'
tixld reserves

\

(

'!
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Annex 4.5. Analysis of Land use and Energy Resources

State of Environment Report 2004, Kenya

-

)

I

lssue Drivers Prcssu res Strtc Imprct on [,lnd use ResDo nses

Unsustainable
demand fbr
biomass
energy

r Population increase
. Higlt poverty levels

hindering
affordability oi
alternative cnergY

o Relative ease of
access

o Traditional
energy source

Lack ol'
atlordable and

appropriate
alternat ives

I ncreased

denrand by illdustry
Increasing

population
I ncreased

dernand lbr bionrass

encrgy

a

a

a

a

Prinrary
source oienergy
particularly iI rural
areas

Contributes
68% oftotal national
energy consumption

Agro-
tbrestry contributes
over 847o ob hiomass

cnergy

a

a

o Loss ol'
lbrest covcr due to
increased detnand
on bionrass energy
particu larlY
charcoal burning

. Loss ol'
hiodiversity

. Depletion
of soil moisture.
thus impacting on

alternative land

u5c
. Land degradation
. Air pollution
o Soil

erosion

o Ftrr large biomass
plantation, [ilA
nlust be cflrried
out betbre
estahlishmenl

o Seeds or planting
materials are

subjected to
phytosanitary
cert i fication

o Relcvant
provisions of
EMCA. I999

o Ratillcation of
UNFCCC

o IJse ofellicicnt
rvood conversion
devices

Hydro electric
Power
production,
lransmission
and
distribution

. Demand tbr rural
electri lication

. Econonric and

ind ustrial
developntent

. Highl)'desired due to
its vcrsatile nature

. Dernand by
expanding
industrial izat ion

. Diminishiug alternate
souroes

. Rapid urbanization

. Crrrrent consunrption
lorv rvith only I 5%

national access ratc

. Distribution
countryrvide very
lorv as compared to

32% fbr develoPing
econonr ies

. Loss ol'
livelrhoods.
biodivcrsity and

red uced

agric u ltural
productivity

o Displaccnren( of
human population

o Waler use contlicts
o Loss ot'rvildlit:

hab itats

. lnrplernentation
ol'lllA as

stipulated under
EMCA. I999
rninintizing
negative ilnPacts

e Relevant
conrnrun it ies

involved in
project
iderrtilication and

i nrplernentation

Ceotherntal
enerBy
production,
transnrission
and
distribution

. Available potential
o Electricity dentand
. Increased

population

. Denrand by rapidly
grorving population

. Dinrinishing
alternative sources

. Contributes I24 MW
to natioral Brid

o Geothcrrnal enerBy

has a high potential
lbr expansion

o Surthce and
ground water
contanrination

. Disturbancc of
cultural resources.

historical sites.
vegetation.
rvetlands. surthce

. Land use conllicts
Disturbancc of

Irurnarts and
rvildlit'e by noise
tionr seisrnic
surve) s. drilling.
punrping and
processi ng

thcilities

o tJse ol'mulllers to
redtrce noise.

nrininrization of
ecological
i nrpacts,

. EIA carried out to
nr in inrizc
negative inlpacts
or cnvironnrnet

o Locnl conrnrunily
ncetls bc
identilied and at

all stages ot'the
pro.icct

Fossil l'uel

transportalion.
d istribut ion

and use (Oil
and Gas)

. Versability of'use
o Increasing dentand

by industry.
transportation, etc.

. Increased populalion

. Rapid expansion of
transporl systenr

. All lbssil tuels
inrported

. Processing done at

Kipevu Oil
Retlneries

. Oil prodttcts
transported to other
parts ofcountry by

Pipeline and road

tankers

o Air and lvater "
pollution liont
accidental oil spills

. Loss ot
biodivcrsity

. Delbrestation
o llabitat

liagtne ntatitln
o Loss ot'land use

due to placcnrent
olpipelines and

substations
. Hazards olpipe

leakages or hurst

o Mininrization of
land use inrpacts
b1' rcstoration of
disturhcd land

along the right ol'
rvay. Regular
nrorritoring tbr
leakages.

o Care tirl sitting of
pipelines to avoid
sensitive and
critical habitats

. Prc-pro.icct EIA

. Ratilication ol'
UNFCCC

Fossil firel
exploration

. Foreign exchange

requ irenrents
. Denrand to identity

local oil suPPlY

o Drain on tbreign
exchange

o lncreased population
growth

o Industrialization
. lncreased denraud lbr

lbssil tuels

. Exploitation lbr oil
has been on-going in
various parts ofthe
countr)'

. Distrtrbance of
ctrltural resourccs.

historical sttcs.

vegctation,
rvetlands. surlhcc
drainage and
rvildlitb

. Conccssioning of
exploratory
hlocks

o EIA is norv a

rcqLtircntcnt lbr
oil cxploration
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. Accidents

. Marinc oil tankers

Oil spills

Wind power
generation
and solar
energy

State of Environmenl Report 2001, Kenya

o Poor regulatrons
o Denrand lilr oil
o Increased population

o Accidcntal spills
havc hrcn rclror[.(l itl
lhc (.'oasl

r Ecological
d isru pt ion

o Lnrrtl usc conllicls
. [)c!rratlirtiorr ol'

. srlrlacc \\alcr
r [)c!:raclation rrl'

hcrrch irrcirs
r \\:irtcr Pollulrorr
. \\'ildlilc puisrrrrrnrr
. l: li.rct: on Dlirrrls

r l.anrl clcaring l'rrr
rr ind turhincs

o [)islrrrharrcc ol'
littrrta irrrd llrrrr

o ( orttairrtttcrtt
lllcil\urc\ ()l'

luecitlcrrl:rl spills
. Sprll nrtrr:illion

cqtrrpnrurl arrrl

unlcr!tcnc\
rcsl)otrsc plarrs_ _

. l:llL^()urlge usC ol'
larrtl hcnclth thc
turhi[c li]r ()thcr
ttscs srrch as

:trlr ic tr ll tr rc.

llr;t/llll: elc
. l)lrt\ \\lr\cr\ on

sulru l'\'
cq u r l)nlcnl

{

l

I

'1

o Demand l'or
alternative energr
sources

r Promotion of
rene\yahlc encrgv

o Reduced over-
reliance on tilssil
t'uels and
electricitl'

o lncreased population
o Industralization

o A rvind iltlfls has

hcen developcd
r Most arcas in thc

counln'enilosctl
ruith rrind cncrgr

. Sonlc tnstallitltons
havc hcun pul rrr

placc c()nlnhtlllllg ll)
thc natiunal grid s ith
a hig potential lirr

ion t

(

I
)
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State of Envit'onmcnl Report 200J, Kenya

Annex 4.6. DPSIR Analysis for Population Dynamics, Human Settlements and Land Use

I

lssues Driving forces Pressures Stxtc !nrnacts ResDonscs

High
population
growth

o Weak
pfogrammes
implenrentation

. Valucs and
trad itions

o Increased denrand
tbr land

. Population grorvlh ol'
2.9%

o lncrcased povcrty
o Ilnl'ironnrcnlal

dcgrldation
o Slraincd scrviccs

( inliastructur0)

o lnrprovcd
inrplcnrcntations of
policl,anrl
prograrnnlcs

Rapid rate of
urbanisation

. High incidence
of poverty.

. lnrprovcd
transport and
conrnrun icat ittn

o Perccived
opportunities in the
urhan areas

. Urbanisation grorvth
ol'5.2Yo

o Incrcascd slunr and

squattcr scttlcnrcnl

. lncrcascd povcrt!

o (irouth cgtlrt:
policl.

r Ilural tradc an.l

trroduct ion.

Slunr and
squatter
scttlement

o HiBh ratc of
urban isatitrn

r High incidcncc
of povcrty'.

o Wcak
institutions.

. lnadcqurtc housing

. lligh cost of
building nratcrials

o 7- I 2 pcr ccrrt grorr llt.

o 607o povcrl!'
o (r07o urhan rcsrtlcnts

o llrrvironnrcntal
tlcgratlatron

o Slunr upgrlding
progrilnililc.

o Ncrr horrsing
policr.

Deteriorating
in liastructure

o Lorv investnrent
in infiastructurc
provision.

. lnadequate
provisions lbr
operation and
nraintenancc

o Rapid ratc ol'
rurhan isation

o Pcrsislcrtl $atcr
shortagc

o [Jncollcctcd garbagc
o l;rcqucnt po*'er

lnilure
o lligh cost of'porrcr

o Incrcascd cost ol'
doing busirrcss.

. llrgh cost ol'livirrg.
o llnvironnrcntal

dcgratlat ion

o l{oatls lircl lcv1.

o Nerl Walcr Acl
o llrrlctnrcnt ol'

I:MCA attrl
I)h1 sical I)lanning
Act

Solid rvaste . [{igh population
grorvth ratcs

o Rural-urban
rnigration

. lradequatc litnds
o Rapid expansion

.ol'urban 
areas

. I{igh ratc ot'
urban isat ion

o Inadequate lirnding
lbr urban housing.
i n tiastructural
scrvices and rvastc

nraIagentent

o Nairobi gcncratcs
2000 tonnos/dal arrd

N4onrbasn 750

tonnes/da1'
. Onl)'.10% rlastc in

urbarr centrcs is

collcctctl.
. t)nl1' 32 ol' l7.l

krcal authoritics havc

sornc lorrtt ol'sctragc
collection arrd drsposal
in liastructurc.

o E\rnrplcs 0l'
districts rr ithout a

single serveragc plant
includc. Kuria. lsiolo.
Cucha, llonta bal'.
Makucni. Trans nrara.
Wcst Pokot. Narok.
Maragua. l.jara Bondo

r 4000 tonnes ol'plostic
hags rrc produced
each nlonth in Kenya

a l)oor sarrrlary
conditions autl
incidcnccs ol'
crrvironnrcnt rclatcd
hcaltlr prohlcnts

Ibllutiorra

a Ongorrtg Slunt
[ )pgrtd irrg

l)rogralrrnc
I'uhlrc I Icalth

Act. l-ocal
(;o\cntnrcnt Act.
l:-nY irontncntal
lr4anagcrrrcnt and
C'oortlination {ct.

l'rivittisation ol'
solid lastc disposal
in trrhart arcas

lirrnrulntion ol'
cnvironrncntal (r\aslc
nranrgcrnent )

rcgulllions and
slantlartls

a

a

Sanitation
lac il it1

o l{igh
population
grolllh ratc

o lnlbrnrcd puhlic

o Inadcquate
invcstnrent itt
sanitation scrviccs

o 83"/o ol'houscholds
in lhc c()untn havc

access to sonlg t) pc ol'
sanitaD' lhcrlit)' ( I l'lo
havc llush toilets.
61,8% havc traditional
pit latrirrr: and 8..1 havc
vcntilatcd inrprovcd
pit latrirc)

. Most ol thesc
thcilities arc localcd
in rrrban arcas

l)rcl'alcrrcc ol'
cnvi ron nrcrrtallr
relatcd discascs

o Ptrblrc a\\flrcncss
carnpa rgrrs
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