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FOREWORD

Kenya's economy and the livelihoods of her people are dependent on the natural resources such as water,

land, air, plants and animals. These natural resources are increasingly under pressure from unsustainable use

resulting in environmental degradation. The challenge is to utilize our natural resources to develop the

".ono*-y 
while at the same time saving the environment from the adverse impacts of pollution, soil erosion,

deforestation and general degradation.

Since independence, the Kenya government has been advocating proper environmental management. This

has been aniculated in various government policy statements, directives and pronouncements, sessional

papers lnd development plans. Ho*"u"., there was no strategic approach for integrating environmental

.on""-, into the divelopment planning process until the adoption of the National Environment Action Plan

(NEAP) in 1994 and the consequent Sessional Paper No.6 of 1999 on the Environment and Development.

The 1994-1996 Development plan set out policy guidelines for improved environmental protection and

sustainable national development.

State of Environment Reports are accepted worldwide as the means of reporting on environmental issues and

of measuring progress towards sustainable development. This report provides scientific information that will

form the basis for developing policies, tbrmulating plans and initiating processes for the management of the

environment in Kenya.

A State of Environment report for Kenya was last prepared in 1987. There was therefore an urSent need to

assess the current state of environment of the country. The 2003 SoE Report for Kenya is the first one

prepared by the Narional Environment Management Authority (NEMA) as mandated by the Environment

iutunug"n,,.nt and Coordination Acr (EMCA) of 1999. It highlights various critical environmental issues

revolv-ing around six thematic areas namely: Population Dynamics, Human Settlements and Poverty; Land,

Land Uie and Biodiversity; Water, Human and Environmental Health; Energy, Pollution and Waste

Management; Tourism, Trade, Industry and Mining; and Environmental Governance, Information, Emerging

and Cross-cutting Issues.

The 2003 report on the State of Environment in Kenya identifies the driving forces that put pressure on our

environmeni. The report also indicates the impact of environmental change and gives an overview of the

policy and legislativi responses the country has put in place towards the mitigation of environmental

challenges in order to achieve sustainable development.

It is my honour and duty to forward on behalf of the Government of Kenya, the State of Environment report

for Kenya in 2003.

Hon. Dr. Newton W. Kulundu, M.8., CH. B., M.P.
MINISTER FOR ENVIRONMENT, NATURAL RESOURCES AND WILDLIF'E
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PREFACE

The Environmental Management and Coordination Act (EMCA) of 1999 underscores the right of every

person in Kenya to a clean and healthy environment and commits each and every one of us to safeguard and

enhance the environment. However, this can only be achieved if we are informed about the status of our

environment. We should also be willing to participate in environmental management. The National

Environment Management Authority (NEMA) is therefore pleased to present to the people of Kenya the

State of Environment Report for Kenya, 2003. The report aims to serve as a roadmap on Kenya's journey to

sustainable development.

The report documents the status and condition of the environment in Kenya as at 2003. It highlights the

critical environmental issues relating to how well we managed and/or mismanaged our natural resources in

the year under review. This report details the factors or the pressures that have, at times, forced us to use our

natural resources unsustainably, or degraded and polluted the land as well as otlr water and the air. It is

evident that many laws and regulations for the management of the environment have not been effectively
enforced. The NEMA Board of Management has developed a strategic work-plan, which includes

modalities for delegating enforcement powers to lead agencies as required by the EMCA.

The Board is eager to ensure that NEMA and the lead agencies move fast in enforcing measures that promote

good environmental management fbr sustainable development. It is my sincere hope that this report will
provide a scientific basis for integrating environmental concerns and values into the national development

policies, progralnmes, and action plans. The report should also create the necessary public awareness and

commitment to conserve the environment as well as facilitate the mobilization of financial resources for the

conservation of Kenya's environment.

This report was prepared in a participatory and consultative process involving many stakeholders from
grassroot to national levels. I look forward to having environmentally sensitive development plans and

projects that permeate every sector of our economy to ensure that every Kenyan lives in "a clean and
healthy environment".

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

Background
Kenya participated in the United Nations Conference on Environment and Development (UNCED) in Rio de

Janeiro in 1992 and supported the provisions of Agenda 2l and other Declarations and statements of
principle. Agenda 2t called inter alia for improved environmental information for decision-making. State

of Environment (SoE) reporting has since been accepted worldwide as a standard tool for measuring

progress towards sustainable development.

The Government of Kenya is committed to achieving sustainable development in accordance with the

Principles of Rio Declaration and Agenda 21. In this connection, the Govemment developed the National

Environment Action Plan (NEAP), 1994 and subsequently enacted the Environmental Management and

Coordination Act (EMCA) no. 8 of 1999. EMCA created the National Environment Management Authority
(NEMA) to be the principal agency of government in coordinating all matters relating to the management of
the environment. This includes the preparation of a State of a Environment (SoE) report every year. The

SoE report for 2003 is the first one for Kenya under the Act.

The 2003 SoE report provides baseline information on the status and condition of the environment in Kenya

and it highlights critical issues and concerns within the various sectors. The SoE was prepared using a

participatory process involving relevant lead agencies and other major stakeholders.

Country Profile
Kenya ii located astride the equator and longitude 380E. The total surface area of Kenya is about 587,000

km2out of which 576,000 kmz is land area and 11,000 km2 is water. The country has a great diversity of
physical features including the Great Rift Valley. The population of Kenya was 28.7 million in 1999 and is

projected to be 36.5 million in 2010. Sixty four percent (64Vo) of the economically active population depend

on agriculture, which exerts considerable pressure on the natural resources leading to land degradation and

poverty.

Population Dynamics, Human Settlements and Poverty

Population dynamics: The annual population growth rate has declined from 3.8 per cent in 1979 to 2.7

percent in 1999. Total fertiliry rate declined from 6.7 children per woman in 1989 to 4.7 in 1998. This is

mainly due to the increase in contraceptive prevalence rate that rose from 17Vo in 1979 to 39Vo in 1998.

Infant mortality rose from 62 per 1,000live births in 1993 to ll2 per 1,000 in 1998. Life expectancy at birth
has also deteriorated from 58 to 54 years for males and from 61 to 57 years for females.

The high population growth has had adverse effects on the environment that includes encroachment of
marginal lands, over-consumption of wood fuel resources as well as generation of waste products. The

Government has adopted various policies and strategies to integrate population and environmental concerns

into development processes. However, there are challenges that include ineffective programme

implementation and their sustainability.

Human seftlements: Human settlements are characterized by urban and rural settlements, housing and

associated infrastructure. Rapid population growth and urbzmization, coupled with low incomes and

inefficient physical planning legislation has resulted in a shortage of appropriate housing, inadequate water

and sanitation services, deteriorating road and transport system as well as shortage of energy supplies, The
proportion of total urban population rose from 10Vo in 1969 to 277o in 1999. This growth has mainly been

due to rural-urban migration, natural population growth, influx of refugees, boundary extensions for some

municipalities and the creation of new urban centres. A large portion of new residents have ended up in the

three primary centres of Nairobi, Mombasa and Kisumu. The impacts are falling living standards, polluted
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air and water, unsanitary living conditions, increasing informal settlements and slums, wood fuel depletion,

increased soil erosion and land degradation.

Povefi: Poverty is a major challenge facing Kenya today. It is estimated that abott 57Vo of the Kenyan

population are living below the poverty line. The relationship between poverty and environment is complex.

The poor are often the victims of environmental degradation caused by other members of the society. At the

same time the poor often engage in livelihood activities that result in environmental degradation. Poverty

leads to over-use and destruction of natural resources where short-term development goals are pursued at the

expense of long-term environmental sustainability. Environmental concerns in Kenya are mainly due to

charcoal burning, over-reliance on firewood, tree logging and mining activities in rural areas and the impact

of increased population, industries, traffic and slums in urban centers. The combined effects of these

activities negatively affect the environment and reduce land potential, especially in the arid and semi-arid

areas. This makes the struggle for survival hard and leads to severe over-exploitation of land and water

resources. Kenyans, both in the rural and urban areas, face serious environmental problems that aggravate

the pove(y situation and make sustainable development an elusive goal.

Land Use and Biodiversity

Land use: About lTVo of Kenya's total land area is of high and medium potential, while the remaining 837o

is classified as arid and semi-arid lands (ASALs). The ASALs are considered to be of low agricultural
production potential. Although the government has put in place policies and strategies to govern the use of
Iand in a sustainable way, laws, regulations and practices that govern rights and obligations of landowners or

occupiers are influenced by three broad land tenure systems, namely:
o Communal land tenure - governed by customary laws of the local community.
o Public land tenure - categorized into Trust land and Government land in terms of access rights.

o lndividual land tenure - categorized into iieehold and leasehold in terms of access rights.

Land use is largely influenced by a number of factors, the main ones being climate, socio-economic (culture

and population dynamics - population size and densities) and government policies. However, the use of land

changes with time.

Land degradation is the reduction of land capability to satisfy a particular use. Causes of land degradation

include inappropriate land use, overgrazing, deforestation, poor irrigation, over-exploitation of aquifers,

intensive tillage and cropping, recurrent droughts and climatic changes.

In Kenya, soil is a significant factor because of the importance of agriculture to the country and the mounting
pressure upon land, constantly making this resource even more valuable. Soil patterns in Kenya are

influenced by altitude, landforms, geology and climate.

Biodiversity: Kenya has a wide array of ecosystems, which include marine, coastal, freshwater and inland

saline lakes. The majority of these ecosystems are rich in biodiversity. Coastal and marine biodiversity
include mangroves, sea grasses, seaweeds, coral reefs, marine fishes, coastal birds, turtles and marine

mammals. Coastal and marine species at risk include mammals, reptiles, molluscs and crustaceans.

Kenya has a wide range of agricultural biodiversity in plant, microbial and animal species. These species are

important sources of livelihood (providing food, beverages, medicine, animal forage, oil production, fibre,
hides iurd skins arnong others).

Forests rank high among Kenya's important resources and are an integral part of national development. In
1994, the gazetted forest resources covered 6,687,390 hectares. Forest uses include water catchment as well
as providing energy, timber and support the wood carving industry. Threats to forests are due to: excisions,
illegal logging, charcoal production, illegal cultivation, encroachments by settlements or agriculture,

livestock grazing and subdivision in trustland.
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Inland water ecosystems are habitats that contain a large variety of fauna and flora with varied physical and

chemical features. These ecosystems include: Lake Victoria basin, Yala swamps complex, Sio port swamps,

Lake Amboseli and Associated swamps, Tana River, Lake Turkana, Lake Baringo, Lake Bogoria, Lake

Nakuru, Lake Naivasha and Lake Magadi.

Terrestrial invertebrates include all those organisms without a backbone and usually with an exoskeleton,

which occupy dryland either above or below ground level. The majority are insects, ticks, mites, millipedes,

centipedes, crustaceans, annelids, nematodes, wonns (platyhelminthes) and other related organisms.

The Kenya Wildlife Service is mandated to conserve and manage wildlife since this resource has both

monetary and aesthetic values. National parks, marine national parks, nature reserves, national reserves,

marine national reserves, game sanctuaries, forest reserves, private reserves, biosphere reserves, Ramsar sites

and proposed protected areas all occupy an area of 6,103,288 hectares. Wildlife is faced with challenges

related to human/wildlife conflict, encroachment of protected areas (parks and reserves), transmission of
wildlif'e diseases to man and livestock (zoonoses), land use changes, habitat fragmentation and degradation

and poaching.

Water, Human and Environmental Health
Human and environmental health is crucial to sustainable development, while water has been recognized as

an entry point to the same. It is estimated that Kenya has 19,500 million m3 of renewable surface water

converting to 650 m' per capita. This is expected to drop to 250m3 per capita in 2025 when the population is

projectedlo grow to 60 miilion. This is against a global recommendation of 1,000m3, per capita and puts

country in the category of chronically water scarce countries. This is a serious environmental challenge,

especially in the low potential areas, which make up 83 Vo of the country, commonly known as arid and

semi-arid lands (ASALs).

The current indicators in human health statistics give worrying trends as evidenced by the increasing child
and maternal mortality rates, decreasing life expectancy and population decimation by the HIV/AIDS
scourge.

Malaria accounts for over 30Vo of morbidity making it a leading cause of death. The HIV/AIDS scourge is
the second leading killer after malaria, largely affecting the working age bracket, while the respiratory tract
infections (especially tuberculosis) and water borne diseases are major human and environmental health

challenges, which together make up the top ten causes of death in the country. The most common water
bome diseases are diarrhoea, skin, intestinal worns related diseases, eye infection and malaria. These are

caused by, among others, presence of heavy metals, pesticides and other chemicals in the environment.
Chemicals of health significance include nitrates, nitrites, polychlorinated biphenyls, PCBs, dioxins,
pesticides, DDT and heavy metals. Some of the government's responses include the development of
guidelines for prevention and management of opportunistic int'ections, phasing out the use of streptomycin in
1999, Public Health Act enactment in 1994 and the Kenya Health Policy.

Development and use of natural and other resources exerts tremendous pressures on the environment with
adverse effects. Industrial consumption of energy and raw materials, agricultural production, municipal and
commercial activities results in the generation of various forms of waste that degrade water resources and the
aquatic environment in general.

The distribution of rainfall in the country is very skewed to the disadvantage of the ASALs. This presents
serious challenges in as far as water supply coverage for all uses is concerned and to meet the Millennium
Development Goals (MDG) of halving the number of people without access to water and sanitation by the
year 2015. Rainwater harvesting is expected to play a key role in addressing the gaps.

The status of surface, ground, wetlands, marine and coastal water resources give an indication of human and
environmental health and the state of water quality and environmental pollution. Planting of eucalyptus at
water catchment areas, poor soils and water conservation practices impact on water quantity. Catchment
conservation and the socio-economic impacts of droughts and floods are also issues of concern.
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Groundwater is estimated to be 619 rnillion cubic meters or l4Vo of available national water resources.

About 3lo/o of this is located in deep aquifers, while the remaining 69% is in shallow ones. Over 14,000

boreholes have been drilled country-wide, whose average abstraction yield is estimated at 7 m3/hr with about
half of the boreholes drillecl yielding less than 4.8 n-r3/hr.

I

The impact of pollution on water resources is manif'ested by water of poor quality, which gives rise to
toxicity to mammals and aquatic life; loss of aesthetic value rendering it unsuitable for recreational activities,
high cost of water supply, eutrophication, deoxygenation, acid rain and habitat modification.

Cases of water use conflicts between the riparian and other communities have persisted and often intensified
over the last four years.

Kenya participates in the East Afiican country shared waters association. Other Existing Water use

Agreements being reviewed include the Nile Waters Treaty, the Nile Initiative, Lake Victoria Fisheries
Organization, EAC Protocols and NEPAD initiatives.

Kenya is prone to cyclic droughts, with the rnajor ones occuning every decade and minor ones being
experienced every three to fbur years. Nevertheless, localized severe droughts occur frequently in the

country especially in the arid and semi-arid lands (ASALs).

Energy, Pollution and Waste Management
Kenya is a developing country and the development and use of natural resources exerts tremendous pressure

on the environment. Such pressure is expected to continue increasing for decades to come, as the nation

srrives to attain an industrialised country status by the year 2020. Industrialisation involves increasing the

quantity and quality of energy used, transformation of raw materials into high value goods and increased use

of agrochemicals to improve agricultural productivity. These development activities are accompanied by
generation o[ various forms of wastes into the environment.

Energy: The provision of energy services is essential for industrialization, social development and improved
quality of life. Providing adequate, atlbrdable energy is essential fbr eradicating poverty, improving human
welfare, and raising living standards. The environrnent provides nntural resources that are raw materials for
the energy indnstry. These include wood fuelsJ5ci,, fossil fuels l8 7o, hydro and geothermalpowers l.4o/o

and others (radioactive minerals, isolation and wind) 0.2%,. On the other hand, the environment is the

recipient of the residues of thermal energy and solids, liquids and airborne wastes produced by other energy

systems. Activities related to energy production, distribution and consumption are perhaps the largest single
category of benign sources of adverse anthropogenic impacts on the environment.

Pollution of the atmosphere, especially indoor air pollution, has been linked to acute respiratory tract
infections. Among the causes of such inf'ections are emissions of sulphur and particulates from energy
systems. Kenya has no known deposits of fossil fuels although petroleum based fuels are the primary movers
of the domestic economy. Currently, consumption averages 2.3 million tonnes per annum. This contributes
to air pollution owing to the large amounts of emissions they release into the environment when they are

burnt.

The government recognizes the need for alternative, renewable energy sources, as a means of reducing
tremendous pressure on woody biomass, through various legislative instruments. For instance, the Electric
Power Act of 1997 facilitates and promotes rural electrification. However, high upfront costs and weak
regulatory measures have hampered the development of renewable energy technologies.

Industrial Pollution: The manufacturing industry in Kenya plays a crucial role in transforming raw
materials into high value goods, generates revenues and creates jobs, all contributing to poverty eradication
and creation of wealth. However industrial processes are associated with exploitation of natural resources,
destruction of habitats, generation of wastes and discharge of pollutants into the environment. The pollutants
comprise gaseous emissions, obnoxious smells, particulate matter, liquid effluents, solid wastes, heat and
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noise. They emanate from agro-processes, chemical and pharmaceutical plants, mining and metallurgical

industry, among others.

Industrialization impacts negatively on the environment as the sector largely depends on old technologies

such as leaded petroleum. fne uomUasa oil refinery is not designed to produce unleaded petroleum and is

estimated to cost Kshs. 300 million to modernise. Transportation of both raw materials and finished

industrial products is currently done by road, as the railway transport is inadequate. Weak enforcement and

monitoring procedures of the sector has led to the degradation of the environment through the uncoordinated

disposal of industrial wastes.

There is need to enforce the provisions of the EMCA (1999) with regard to environmental impact

assessments of new projects and auditing of existing projects in the sector to mitigate the negative

environmental impacts.

Municipal Wastez Kenyan urban population which has been growing at a rate of 81o per annum is now more

th:an 27Vo of the 
"ount 

y'r totJ population. Generation of solid, liquid and gaseous wastes has been

increasing at the same llvel as industrial development and the.diversification of consumption patterns.

Complexiry of wastes, along with the rising socio-economic development, has introduced large portions of

non-d"gr"iuble wastes to thl environment. These include plastics, scrap metals and other goods' Per capita

waste g:eneration ranges between 0.29 and 0.66 kg/day within the urban areas of the country.

Of the municipal waste generated in the urban centers,2l%o emanates from industrial areas and 617o from

residential areas. Genellly, abott 407o of the total waste generated in urban centres is collected and

disposed of at the designated disposal sites. The rest of the waste, composed of chemicals including heavy

meials, salts, detergentJ and medical waste, is either dumped in unsuitable areas or disposed off in rivers that

traverse the urban centers and other wetlands. Some of the municipalities do not have designated disposal

sites. The mode of waste transportation is not regulated and lacks coordination. Despite the poor level of

service delivery, municipal auihorities still continue to allocate substantial budgets to the sector. The

decomposition of some wastes release into the atmosphere greenhouse gases such as methane and carbon

dioxidi. They also release into the soil and water systems, sulphur and nitrogen compounds. When burnt as a

waste disposal method, paper, plastics, polythene materials and liquid hydrocarbons, release carbon dioxide

and other pollutants into the atmosphere.

Of the lT4local authorities, only 32 have some form of sewage collection and disposal infrastructure, which

were developed between lg72 and 2002. Two local authorities have mechanical sewage treatment works,

while 30 have lagoons. The maintenance levels vary from one local authority to the other. Lack of enabling

policies in the sJctor, has been identified as a gap in implementing waste management activities. EMCA

1999 provides for management of environment in relation to waste management.

Agro-Chemicals.. Agricultural chemicals comprise pesticides and fertilizers. Pesticides include insecticides,

fu-ngicides, herbicidis, acaricides, nematicides, fumigants/soil sterilants, rodenticides, hormones and insect

repJllents and attractants. Fertilizers include nitrogenous, phosphates, potassic and compound fertilizers,

trace elements, foliar feeds and soil improvers.

Kenya imports large quantities of these agrochemicals averaging 5796.3 metric tons, at a cost of about

fshi.ZSSf.Z million per annum. Agrochemicals have been extensively used for agricultural production

without satisfactory management of their health and environmental impacts. Utilization of these chemicals

results in emissions, improper dispersal and retention of poisonous substances in the air, water, soil and the

human food chain. There is lack of adequate facilities and comprehensive guidelines and regulations for the

management and disposal of the resulting wastes.

Tourism, Trade, Industry and Mining
For many years tourism was generally viewed as environmentally benign and hence seen as a key activity

within the sustainable development strategy. It is now widely recognized that there is no 'zero-impact'

tourism. In fact, tourism based on wildlife and white sandy beaches, which attract about 780,000 tourists to
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Kenya annually, has tremendous impacts on the environment. The unique attractions, wildlife and wilderness
have been destroyed through overcrowding and environmental destruction.

Tourism in Kenya today is almost exclusively centred within the coastline ecosystems and several national
parks and game reserves. The adverse impacts of mass tourism in Kenya have been aggravated by over
concentration of tourist activities in some areas of the country, notably the beaches of the North Coast and
Diani in the South Coast, and some national parks and game reserves (Maasai Mara, Amboseli, Nairobi, and

Nakuru). The concentration has occurred in spite of the fact that about 8Vo of the country has been set aside

fbr conservation of wildlife and biodiversity. The six most popular parks (out of 57) alone accommodated
7O.2Vo of all park visitors in 1995, while the top 15 accommodated 96.17o of all visitors. Moreover,
visitation is also concentrated within some parts of the popular parks. In the Amboseli National Park, for
instance, 8O7o of vehicle operates within 4Vo of the 390-km2park.

The majority of the industry's operators, however, routinely ignore environmental regulations. Mitigation
efforts in the country are constrained by weak institutions; lack of coordination of institutions dealing with
tourism and inadequate political and administrative capacity. Moreover, policy failure, including the lack of
an effective land-use policy; inadequate incentives (such as secure property and access rights) to stimulate
interest of local people in conservation compound the problem.

Sections of the Kenyan tourism industry have recently implemented some mitigation measures. These

mitigations include the use of technology to minimize resource use and to treat wastes, recycling wastewater
and other wastes. Other measures undertaken include the rehabilitation of degraded tourist attractions by
planting trees and training staff on conservation. Partnership programmes involving the government, the

private sector and local communities such as the Kenya Wildlif-e Service (KWS) and the Beach Management
Programmes are achieving tremendous success.

Trade and Industry: Kenya's industrial sector is one of the largest in Sub Saharan Africa. Manufacturing
accounts for l37o of the gross domestic product (GDP), a share that has remained constant since 1998.

The small medium enterprises (SMEs) are the fastest-growing part of the Kenyan economy. They account
for a major share of exports and bulk of new jobs. According to the 1999 baseline survey there are over

l.3million SMEs in Kenya, employing close to 3.Tmillion people and accounted for over 43Vo of Kenya's
total export earnings in 2002. The sector also contributed lSVo of GDP. While most SMEs are in the service
sector, the one-quarter or so engaged in manufacturing produce an important share of industrial waste. It is
estimated that the SMEs produce over 60Vo of industrial waste. SMEs are prevalent in industries with
relatively high resource and emission intensity (e.g. metal finishing, leather tanning, dry cleaning, printing,
dyeing, brewing, food processing, fishing, textile making and chemicals and mining. They are the major
causes ofpollution and resource depletion.

The cumulative and collective negative environmental impact of over 1.3 million SMEs in Kenya may even
surpass that of large industrial establishments given that large industrial establishments are subjected by law
(EMCA 1999) to environmental impact assessments (EIAs) and annual environmental audits (EAs).
Unfortunately, the SMEs usually do not have the same levels of technology or employee training as large
firms.

The current patterns of small and large industrial output in Kenya are associated with both the wasteful use

of natural resources as well as the unmonitored release of emissions into the environment. As such the
successful adoption of Cleaner Production (CP) strategies could provide an important solution to these
problems

Mining: Mining is an activity that involves excavation of the surface and subsurface for the purpose of
exploiting and processing minerals. These minerals are for economic and industrial development in local
and foreign markets. Mining is a non-renewable resource activity with great potential. It occupies a small
area of the land but it can have significant and often irreversible environmental impacts.
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Mining activities otten impact significantly on the environment. For instance, sand harvesting and quarrying,

already shows some significant environmental impacts, including resource depletion, energy consumption,

waste generation and emissions of air pollutants. The dangers to human life and health associated with
mining include the displacement of people, land use changes, dust and noise pollution.

Environmental Governance, Information, Emerging and Cross - Cutting Issues

Environmental Governance: Environmental governance policies and legislations have evolved from

important global fora such as the UN Conference on Environment and Development (UNCED), held in Rio

de Janeiro, Brazll in 1992. The conference adopted Agenda 21, a global plan of action to achieve

sustainable development. At the national level, the National Environment Action Plan (NEAP) was adopted

in 1994 and this led to the enactment of EMCA, 1999.

The Kenyan Environmental Law consists of the legislation, standards, regulation, institutions and

administration adopted to control activities on environmental management. These include the framework
environmental legislation (EMCA 1999), and sectoral legislations. EMCA has provided institutional
framework fbr the management of the environment from the national to the district levels.

Kenya is a signatory to several multilateral environmental agreements (MEAs) that address several sectors of
the environment. Some of the MEAs Kenya has ratified include the Convention on Biodiversity (CBD), UN
Convention to Combat Desertification (UNCCD) and the UN Framework Convention on Climate Change
(UNFCCC). Other important MEAS include Ramsar Convention, the Montreal Protocol on Substances that

Deplete the Ozone Layer, Convention on International Trade on Endangered Species (CITES), Rotterdam

Convention on Prior Informed Consent (PIC) and the Stockholm Convention on Persistent Organic
Pollutants (POPS). In 2001, a new African initiative on a recovery plan forming part of a New Partnership

for Afiican Development (NEPAD) was agreed to by the African Union (AU) Heads of States. This
contains an Environment Component. Compliance to these agreements and their prompt domestication
determines the extent to which the country benefits from the MEAs.

Data and information in Environmental Management: The main sollrces of environmental data and

information include international organizations, United Nations bodies, public institutions, civil society,
private, government ministries and departments, national research institutes, companies, research and

academic institutions. The main issues of concern include data sourcing, quality, storage and management,

access, dissemination and funding. The major constraints identified include inadequate capacities for access

restrictions, collection, analysis, storage facilities, networking and funding.

Professional data networking will need trained personnel and adequate financial resources. There is need

therefore for the establishment of fully equipped national and regional environmental information and

doctrmentation centres.

Capacity: Insutflcient capacity continues to hamper adequate environmental management. About fifty
Community Based Organizations (CBOs) and Non-Governmental Organizations (NGOs) complement
government efforts in capacity building, but their impact in reversing environmental degradation is low.
Unpredictable funding and the slow rate of economic growth, compounded by donor conditionalities, means

that less and less funds are committed to environmental management.
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Financing for Environmenl: Public funding for environmental activities has always been low. For example,
in the fiscal year 2000/01 the projected recurrent expenditure for National Environment hotection
Programme was Kshs.14 million. However, the actual allocation was only 25Vo of the total requirements.
During the same fiscal year, the District Environment support, a core poverty reduction programmme, was

allocated only l47o of the total requirement of Ksh 70 million and covered only 32 Districts. In the

consolidated multilateral and bilateral funding reports for the last l0 fiscal years, there has been a steady

decline in funding from Kshs.34, Million in 1995 to Kshs.24 Million in 2000.

External funding, mainly multilateral and bilateral, provide insufficient funding for the environment. Other
sources include private sector, micro-finance and voluntary contributions. Future innovative fundraising
initiatives for environmental policies will be valuable sources of income.

Emerging and Cross-cutting Issues:. Poverty, in association with unsustainable livelihoods, put undue

pressure on natural resources. This accentuates the vicious cycle of high population growth rate, poverty and

environmental degradation. The elusive peace and security in the neighbouring countries, results in an influx
of refugees whose three camps in tiagile ecosystem areas in the arid and semi-arid areas of north eastern

Kenya, impact negatively on the environment and the societies affected.

Civil strive and resource use conflicts such as sand harvesting in Machakos and mining in Taita Taveta
districts adversely affect the environment. Terrorism is an emerging phenomenon with potential significant
impacts on the environment.

The environmental impacts of disasters like flooding in Budalangi Division of Busia District is enormous.

The declaration of HIV Aids as a national disaster recognizes it also as a major challenge in environmental
conservation. Global fiscal policies like liberalization of the economies retarded efforts and reversed gains in
some environmental conservation initiatives. The ongoing processes of gender mainstreaming at all levels of
social strata is a welcome response since women are stakeholders in environmental management.

Transboundary and regional initiatives lbr the conservation of shared resources straddling international
borders need to be pursued. Strategies must also be established to tackle environmental challenges posed by
the spread of invasive and exotic species. And lastly, the application of biotechnology needs to be

approached with care to avoid unmitigated environmental impacts of genetically modified organisms
(GMOs).
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State of Environment 2003,

CHAPTER 1

INTRODUCTION
1.1. Background
The Earth Summit held in Rio De Janeiro in 1992 adopted the global environmental strategy for sustainable
development commonly known as Agenda 21. The Government of Kenya is committed to the Principles of
the Rio Declaration and Agenda 21. This commitment is demonstrated by the development and adoption in
1994 of the National Environment Action Plan (NEAP), which was followed by the development of the
national policy on Environment and Development of 1999 and the enactment of the Environmental
Management and Coordination Act (EMCA) in 1999. EMCA created an institutional framework for
managing the environment, with the National Environment Management Authority (NEMA) as the key
govemment institution for coordinating all matters relating to the management of the environment.

Agenda 21 called for improved environmental information gathering and reporting. The preparation of a
national state of environment (SoE) report is now accepted worldwide as an important tool for articulating a
country's environmental issues and indicting progress towards sustainable development. NEMA is mandated
by EMCA (1999) to prepare and issue an annual report on the presentation by the Minister to Parliament for
consideration and adoption. The SoE report for 2003 is the first one for Kenya under the Act.

1.2. Scope and Objectives
The 2003 SoE report for Kenya documents the status and condition of the environment in country. It
highlights the critical environmental issues within various sectors of the country. The report analyses trends
of various resources. The report will create public awareness on environment; promote networking and
identified societal causes, pressures and impacts. It further identifies interventions and other responses
societal pressure, and their impacts. It further identifies interventions and other responses sharing of
information among lead agencies as well as facilitate the mobilization of resources for the conservation of
the environment.

The SoE report consists of the following nine (9) chaprers:
l. Generallntroduction
2. Country Profile
3. Population dynamics, human settlements and poverty reduction;
4. Land, land-use and biodiversity;
5. Water, human and environmental health;
6. Pollution and waste management;
7. Tourism, trade, industry and mining;
8. Environmental governance, information, emerging and cross-cutting issues;

The first two chapter presents background information on Kenyans whilethe subsequent six chapters report on
their thematic areas. Each thematic chapter highlights the various responses instituted by the government.
Each chapter ends by indicating the future outlook of the environment in the respective to the sector.

1.3. Report of the Preparatory Process
The preparation of the SoE report followed guidelines recommended by the United Nations Environment
Programme (UNEP) arld the United Nations Development Programme (UNDp). The guidelines are
commonly referred to as the DPSIR model (drivers, pressures, state, impact and response). A secretariat of
NEMA under the Director General coordinated the preparatory process for the SoE Report, 2003.

Overall, the Report was prepared through a participatory process and bottom up approach. The preparations
were at both the district and the national levels. At the district level, a six-member SoE committee
comprising key govemment agencies, private sector and civil society organizations prepared the district
environment profiles. At the national level, professionals from lead agencies the private sector and civil
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society organizations compiled the thematic chapters and enriched them with information from the district

reporti. Il was reviewed by the NEMA Board of Management before presentation to the Minister for

Environment, Natural Resources and Wildlife'

This State of the Environment will be used to create public awareness on issues affecting the environment. It
will also be used to solicit support for actions intended to mitigate negative impacts and other critical

environmental issues.

2 Introduction
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CHAPTER 2

COUNTRY PROFILE
2.1. Size and Location
The Republic of Kenya is located in East Africa approximately between latitudes 40 2l'N and 40 28' S and
between longitudes 340 and 42'tE. tt is almost equally bisected horizontally by the equator and vertically by
the 38'longitudes. It is bordered by Uganda to the west, Ethiopia and Sudan to the north, Tanzania to the
south and Somalia and the Indian Ocean to the east. Kenya covers an area of about 587,000 km2, of which
I1,000 km2 is covered by water (Figure 2.1).

Fig, 2.1 Administrative units of Kenya
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2.2. Physical Features
Kenya has a great diversity of landforms ranging from the coastal plains through a series of plateaux to the

glaciated Mt Kenya peaks under permanent snow cover. The country is split by the Great Rift Valley, which

is about 60 km wide and up to 330m deep. A large part of this valley is occupied by rangelands. The region

immediately to the east of the Rift Valley lies at an average elevation of 2,000m above sea level and is

dominated by \{r,unr Ken;,e (5,230m), and by the Aberdare Mountain Ranges, which rises to almost 4000m.

To thc 'rcsr, the country slopes down to Lake Victoria from the Mau Mountain Ranges (2000m). Mount
Elgon (4,320m) is a volcanic mass on the western border with Uganda. The highlands, forming most of the

southwest and central parts ofthe country have an elevation ranging from 1,400m to 2800m above sea level.

They receive high amounts of rainfall and have fertile soils. In contrast more than half of the country to the

north and northeast is arid and semi-arid (Figure 2.2).

Figure 2.2: Ecological pnes of Kenya

Tntel:
Zone II - I[
Zone IV-Y
Zonc VI - VII

Source: Pratt & Gwynne, 1977; GoK, 1992.
l,egend explanation:
Zone I: Afro-alpine moorland and grassland or barren land above forest line.

Zone ll'. Forests and derived grasslands and bush lands.

Zonelll.. Land of high agricultural value (intensive livestock and crop production), low forest potential.

ZnnelY'. Semi-humid, annual rainfall: 700 - 850 mm.
ZnneY Semi-arid, annual rainfall: 550 - 700 mm.
ZoneYl. Arid, annual rainfall: 300 - 500 mm.
Zone VII: Very arid, annuai rziirfall: 200 - 300 mm.
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2.3. Social-Economic Status
Kenya has cxperienced rapid increase in human population from 8.6 million to 28.1million in the last four
decades Kenya. The majority of the population is dependent on the immediate environment for their social
and economic needs. About 64Vo of the economically active population is employed in agriculture. Land
holdings are small and their outputs in the high potential areas meagre. Extensive pastoralism is prevalent in
the 83Vo of the ASAL areas.

Since the mid-1980s there has been a sustained decline in economic performance with the country recording
a negative growth rate in the year 2000. The declining economic performance is largely responsible for thi
persistent and increasing levels of poverty as well as social and economic inequallties. About 57Vo of the
people are considered absolutely poor. Further more, disparity in income has been worsening over the years.
The poor continue to receive less and less of the national income. For example, the bottom 20Vo of the
population get only 2.5Vo of the income while 22Vo of the population receive 59Vo. Fwthermore, regional
disparities in terms of incomes and access to resources have increased, with rural areas being hard hit dispite
a majority of the population deriving their livelihoods from there.

Although agriculture is the leading sector in employment and other contributions to the economy, it has
suffered from poor infrastructure, inadequate credit facilities and poor access to markets. The slow growth of
the manufacturing sector stifled expansion in wage employment.

The informal sector is an important provider of employment for low skilled people. However, the sector has
for a long time suffered from lack of coherent policy guidelines and favourable regulatory framework. This
has slowed economic growth leading to little impact on the increasing level of poverty.

2.4. Political System and Governance
Kenya attained independence in 1963 from British colonial rule and established a representative system of
Government with an elected legislature (National Assembly), an Executive headed by a President, and a
Judiciary. Kenya has been a multi-party democracy except between 1982 and 1991 when it adopted a single
party system.

Currently, Kenya is administratively divided into eight provinces including Nairobi. All provinces except
Nairobi are divided into districts, which are further divided into Divisions, Locations and Sub-locations (Fig.
2.2). Govemment policies including environmental conservation are implemented through this hierarchical
structure.

Under EMCA the Provincial Environment Committees (PEC) and District Environment Committees (DEC)
are charged with overseeing the overall environmental management in their respective provinces and
dishicts. The technical heads to these committees are the NEMA Provincial and District Environment
Officers respectively.

2.5. Environmental Resources
Kenya is endowed with a wide range of natural resources both a biotic and biotic that form the basis of the
people's livelihood and the economy. Natural resources such as water, air, minerals and soils support about
35,000 known species of animals, plants and micro organisms. The country's great diversity of biological
resources provides food, fuel, medicine, wood, shelter and income. This wealth is fundamental to Kenya's
economic prosperity in many ways including being a source of income, subsistence, employment and foreign
exchange earnings.

However, these environmental resources are increasingly under pressure from unsustainable use, resulting in
their depletion and general environmental degradation. Therefore, the poor socio-economic status of the
people has far-reaching consequences for the country's efforts to conserve the natural resource base.

5Country Profile
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2.6. Regional and International Relations on Environmental Issues

Kenya,s"foreign policy fosters good neighbourliness, regional and international cooperation. Some of

Kenya's vital-regionai and international interests revolve around shared natural resources and global

.o-,nonr. Kenyi has endeavoured to cultivate good regional and international relations in the management

of the environment.

Environmental issues are increasing playing an important role in international relations' Kenya has actively

participated in negotiations leading to the adoption of various multilateral environmental agreements

tfrrfnnil to regulate and conserve thi environment. The main aim of these MEAs is to enhance the global

iesponsibilityln the management of the environment and natural resources. Kenya has been a signatory to

upes ,* 
"uily 

as 194g. i<"nyu is committed to the implementation of these MEAs, including the united

Nations Convention to ComLat Desertification (UNCCD) United Nations Framework Convention on

Climate Change (UNFCCC), United Nations Convenrion on Biological Diversity (UNCBD), Convention on

lnternational Trade in Endangered Species (CITES), the Ramsar Convention on wetlands of International

Importance, the United Nations Law of the Sea (UNLoS), the Basel Convention, and the Vienna Convention.

Kenya is also a party to several regional MEAs most of which seek to reinforce global ones by filling gaps,

faciiitating joinf aciion and promoting mutual understanding in environmental policy and understanding

among neig:hbouring states. Tirey enable environmental issues to be treated on a regional rather than national

basis, especially will regard to shared and transboundary resources.
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CHAPTER 3

POPULATION DYNAMICS, SETTLEMENTS AND POVERTY

3.1. POPULATION SIZE AND GROWTH
Kenya's population in 1948 was about 5.4 million. The population doubled after two decades to reach 10.9
million in 1969. The total population was 23.7 million in 1989 and 28.7 million in 1999 respectively. The
total population of Kenya is projected to increase to 36.5 million in 2010. The population growth rate in
1979 was estimated at 3.8 per cent. However, the intercensusal growth-rate fell from 3.4 to 2.7 per cent per
annum in 1989 and 1999 respectively,

Currently, the Kenyan population is youthful as about 44Vo is less than 15 years old. Those aged 15-64 years

comprise 54 per cent, while only 2 per cent is over 65 years old. The youthful structure of the population
causes high dependency ratios and high demand for education. It also means that even if fertility rates are
projected to continue declining, there will be a significant increase in the population in the near future as a
large number of young women enter the reproductive age. However, economic growth rate has continued to
fall from the early 1980s over the same period. Gross Domestic Product (GDP) in real terms declined from
over4Vo in 1990 to3Voin1993,l.4%o in 1999, and0.2Voinl999l200O (Figure.8.2).

3.1.1. Fertility, Mortality and Migration

Fertility: The total fertility rate (TFR) fell from 6.8 to 4.7 children per women between 1962 and 1998.
High fertility rates in the 1960s and late 1970s are attributed to low contraceptive rate, ineffective family
planning programmes and socio-cultural and religious desire for large families and low education levels.
The decline in TFR is partly due to increase in contraceptive preference rate (CPR), which rose from 17 per
cent in 1979 to 39 per cent in 1998. There is need to maintain the 1989-1993 momentum so as to attain the
national target growth-rate of 2.0 per cent by 2010. However, projections based on 1999 population and
housing census indicate that TFR will be 3.6 children during the period 2005-2010.

Mortality: Rising standards of living, better nutrition, greater investments in sanitation and clean water
supplies, expanded access to health services, and wider application of public health measures such as

immunization ensure longer and healthier lives.

In the last decade both childhood and adulthood mortality has been on the increase. Infant mortality rate has

increased from 63 per 1000 live bffis in 1993 to 71 per 1000 live births in 1998. Similarly, under five
mortality ratio has increased from an estimated 365 per 100,000 live births in 1995 to 590 deaths per 100,000
in 1998. Regional disparities in mortality rates have persisted with urban areas recording relatively lower
rates compared to rural areas. Life expectancy at birth declined in the 1989-1999 period from 58 to 54 for
males and from 6l to 57 years for females. Some of the factors associated with this decline include increased
child mortality, rise in HIV/AIDS deaths, increased incidences of deaths due to malaria and TB and the
increased poverty levels.

The under five mortality during the 2005-2010 period is expected to be 108 per 1000 for females and I 16 per
1000 for males. In the same period life expectancy is expected to be 47 years for males and 53 for females
taking into account the HIV/AID pandemic.

Migration: People naturally move from low economic potential areas to those perceived to be of a
high potential and thus offering greater opportunity for livelihood. Urban areas are seen to offer
better livelihood opportunities. Consequently, the rate of urbanization has increased from 10 per
cenr in 1969 to 27 in 1999 (Table.3. 1 and 3.2).

t
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3.1.2. Population Distribution
About 70 per cent of the Kenyan population lives in rural areas mostly surviving on agriculture. Most live in
high and medium potential lands in Western, Nyanza and Central provinces and in some parts of Eastern and
Rift-Valley provinces (Table 3.3). Population density in the high and medium potenrial areas of these
provinces is high and consequently land has been fragmented into small uneconomical units. Examples of
these areas are Embu in Eastern province where 381 persons live in one square kilometer. Densities for Buret
in Rift-Valley province and Kilifi in Coast province are 332 and 114 people in a square kilometre (figure
3.2). As a result of these relatively high densities, carrying capacity has declined substantially, forcing
people living in these areas to seek opportunities elsewhere. Often people move to either marginal land or to
urban areas or encroach on forests.

Table 3- 1. Population movement in provinces

Source: Govemment of Kenya, Central Bureau of Statistics. National Population Census 1948, 1962, 1969, 1979, 1989, 1999.

Table 3.2. Growth of urban centres by actual population size, 1962 - 1999

Source: Govemment of Kenya, Central Bureau of Srarisrics. National Population Census 1948, 1962, 1969, 1979, 1989, 1999.

Table 3.3. Distribution of population by province in 1999

Source: Goyernment of Kenya, CBS 1999 ,

PROVINCE IN.MIGRANTS OUT -MIGRANTS NET -M
1979 1 989 1979 1989 1979 1989

Nairobi 615,945 930.074 91.570 157.450 +524,372 +772,624
Central 1 91,102 242.%9 465.253 639.782 -274,151 +195,183
Coast 222,229 275.123 47.983 79,940 +174,246 396,81 3
Eastern 89,96 136.46s 263.957 400,378 +173,91 -263,913
N/Eastern 14,998 14.176 30,347 13,470 -15,349 17,294
Nyanza 109.130 160.975 375.596 574.&1 -26,ffi -413,426
Ry'y'alley 625,594 901,347 146.385 219.50 -479,209 +68'1,8r+O

Western 1 03,1 8l 149,289 390.808 556.658 -287,627 -407,369

)62 I 969 I 979 1989 199
Size of center lowns

(no)
)opulation

(no
Town
(no

Population
(no)

[owns )opulation
(no)

Town
(no

)opulation
(no)

Towns
(no)

Population
ho)

100.000 2 s23.O79 2 756.359 3 1,321,566 6 2.371,158 20 3.315.503
20,000 - 99,999 2 61,707 3 79,582 13 568.099 21 422.971 82 3852,778
r0.000 - 19.999 3 44.OOs 7 685 lt 149.756 l9 257,775 l8 259.sil

5.000 - 9.999 lt 69.8,62 tl 71,396 22 r 54,r81 32 232.259 23 154.147
2,OOO -4.*)9 16 49,@2 25 8r.886 42 122.O94 6l 194,554 5l r70,380

Total 34 749.651 47 989.908 9t 2,315,696 139 3.878,697 276 7.753.512
96 of national total 78 9.9 15.1 18.0 27.O

Province Area (km'z) Households Total Pooulation Densitv (mrons mr km
Nairobi 696 il9.426 2,143,254 3.O79
Central 13.220 924,545 3.724.159 282
Coast 82.816 527427 2,487,2U 30
Eastern 1s3473 957,U8 4.631.779 30
North Eastem 124.124 148.fi)5 962,143 8
Nvanza 12,547 968,014 4.392.19 350
Rift Valley 1 82.539 1.494.9A1 6,987,036 38
Westem 4.2il 701,323 3.358.776 4(r
National Total 581,677 6.317.370 24.ffi.607 49
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Figure 3.1. Population density in Kenya,1999

KEtfYA: PROVINCTAL DENSIW MAP (1999 POPULATION CENSUS)
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Figure 3. 2. Distribution of population by province ( t 969-20 I 0 )

&oo

t@q@

r,@q@

ltgn
I 1979

or9s9

Ergs
l:o ro

3.1.3. Impacts of Population Growth and Size on the Environment
Population increase over the years has exerted considerable pressure on land and related natural resources.
The consequences include decline in forest cover over the years due to excisions done to settle the poor and
landless lacking shelter and means of subsistence. Other impacts include soil erosion; deterioraiing soil
conditions, pollution from excessive use of fertilizers and pesticides; surface and groundwater pollition,
deforestation, loss of indigenous plant and animal species; and destruction of water cat-chments areas.

Continued population growth and desire for land, have resulted in people settling in wildlife migration
corridors and other wildlife habitats which have led to human-wildlife conflicts. The impact of these factors
include decline in wildlife numbers over the years, (Table 3.4). Poaching has had a devasiating impact on the
elephant and rhino populations.

There is urgent need to develop response mechanisms to manage the environment sustainably in view of the
dangers and potential human disasters which may be caused by increased demand for food production to
feed the fast growing population without compromising environmental protection.

For a large number of Kenyans, inadequate access to basic means of living (food, safe water, shelter,
healthcare and education) is an everyday reality. Wood-fuel provides abouiZg per cent of the nation's
energy requirements and 90 per cent of the rural energy requirements (Table 3.5). The demand for wood-
fuel caused by the growing population is expected to continue increasing steadily, posing a major threat to
existing forest resources and biodiversity. The challenge is how to reduCe reliance 

-on 
wJod-fuel sources in

order to reduce associated adverse impacts on the environment, especially our dwindling forest resource and
general vegetation cover.

The single most important factor causing deforestation is the conversion of forest land to agriculture. Forest
degradation through over-exploitation has led to a 45-65 per cent loss of standing wood volirme in the last 30
years. The loss has been caused by vegetation clearing, overgrazing, and foresifires (either caused through
carelessness during honey harvesting, shamba preparation or otheicareless uses of fre or through *roi;.
The over exploitation of forests has resulted in a charcoaUwood-fuel crisis in the country. Harvesting of
trees for charcoal has therefore moved to more ecologically fragile areas, especially watei catchments and
rangelands. As a result, there has been reduction of catchment values of forests. As the natural vegetation
cover is destroyed through soil erosion and degradation the ecological conditions are changed *a tfr"
possibilities for wildlife survival are reduced.
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Wildlife I 970s '1990s Chanqe
No. %

Buffalo
Eland
Elephant
Gazelle Grants
Gazelle Thomsons
Gerenuk
Giraffe
Greater Kudu
lmpala
Kongoni
Lesser Kudu
oryx
Ostrich
Topi
Waterbuck
Wildebeest
Zebra Burchell
Zebra Grevy
Camel
Cattle All
Donkey
Sheep & Goat

35,453
25,775
39,r 08

247,491
87,086
42,918
62,255

233
116,'t77
29,606
17,468
53,653
25,716
93,822
12,309

224,404
138,448
10,3U
55,462

3,319,749
95,059

6,473,519

30,1 87
19,123
14,923

r 03,208
31,259
21,4',18

50,080
45

67,934
18,521
7,751

25,824
33,871
92,934
5,260

173,354
146,093

4,868
651,254

2,911,496
85,350

5,696,021

-5,266
-6,652

-24,185
-144,283

-55,827
-21,500
-12,175

- 188
-48,243
-11,085
-9,716

-27,829
8,'t54
-888

-7,049
-51,050

7,645
-5,496
99,792

-408,254
-9,710

-777,498

-15
-26
-62
-58
-64
-50
-20
-81

-42
-37
-56
-52
32
-l

-57
-23

6
53
18

-12
-10
-12

Total 1 6.913.308 10.'t90.773 -426.590

Table 3.4. Changes in wildlife and livestock populations, 1970s-1990s

Table3.5. Percentofhouseholdsbymaintypeofcookingfuelbyprovincel9S9andl999

Province Firewood Charcoal Paraffin Others
1 989 1999 1 989 1999 I 989 1999 I 989 1999

Nairobi 2.9 1.8 8.7 4.1 68.4 75.7 20 18.4
Central 78.5 69.6 4 9 12.5 17.2 'I 1.6 4.2
Coast 67.2 53.7 9.5 10.4 18.3 30.2 10.9 5.8
Eastern 84.8 84 6.1 7.1 6.6 6.7 8.2 2.2
N/Eastern 88.9 90.8 4.8 6.5 4.8 1.3 1.8 1.4

Nvanza 83.2 82.1 7.1 't 0.6 7.2 5.7 7.9 1.6
R./Valley 79.3 73.7 9.3 14.7 8.4 9.1 7.9 2.5
Western 86.8 87.3 6.2 7.3 5 4.2 6.4 't.2

Kenya 73 68.8 7.2 9.7 15.5 17.2 4.3 i 4.3
Rural 90.1 88.4 3.6 6 4.2 4.2 2.1 1.4

Urban 13.1 9.6 19.8 20.8 54.9 56.6 12.2 13

Source: Government of Kenya, CBS, National Population and Household Censuses 1989 and 1999.

Erosion is the main threat to arable land, which is the country's most important resource. Sub-division of
family land into uneconomic parcels has forced some people to migrate to marginal and ecologically more
sensitive areas. Cultivation in the arid and semi-arid areas has increased pressure on the nomadic cattle-
raising people, resulting in overgrazing, erosion, and land use conflicts. There is evidence that these areas
are suffering from an increased rate of desertification and frequent drought.

The fast growing population has increased the demand for expansion of urban, agricultural and industrial
activities. This has led to vast amounts of waste being generated and dumped in the environment. The
wastes water is usually untreated due to poorly operated treatment works, leading to pollution of the water
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systems. In other cases, rivers are dammed or diverted for irrigation reducing the flow to downstream users.

This causes seasonal flooding which affects agricultural systems.

3.1.4. Responses to the lmpact of Population on the Environment
The government's concern about the impact of population on the environment and natural resource base has

been addressed through appropriate polices and programmes. The National Environment Action Plan

(NEAP) of 1994 and EMCA (1999) are instruments that have facilitated integration of environmental

considerations into management and development planning programmes'

The national environmental policy aims to facilitate optimal use of the land base and natural resources with a

view to promoting sustainable development. This will ensure that the ability of the natural resource base to

meet our current needs and those of future generations is not compromised. The policy requires integration

of conservation measures in economic development activities. It also calls for generation of income to meet

national goals as well as maintain the ecological balance of the earth.

Government concerns on population growth were articulated in Sessional Paper No.l of 1965 on African

Socialism and lts Application to Planning in Kenya. The thrust of Kenya's population policy is to reduce

population growth rate to a level which does not compromise the achievement of development goals. Prior

to the establishment of the National Council for Population and Development (NCPD) in 1982, the

population programme operated in uncoordinated manner and did not make the desired impact.

Implementation of Sessional Paper No. 4 of 1984 has had notable achievements.

The HIV/AIDS pandemic as well as the reproductive health issues continue to be addressed by The Kenya

Health Framework, the Reproductive Health Strategy and the Sessional Paper No. 4 of 1997 on Adolescent

Reproductive Health and Development Policy.

Kenya participated at the International Conference on Population and Development (ICPD) held in Cairo,

which adopted a20 year programme of action on population and development. This programme of action

includes issues that were previously considered of less importance to population and development. One such

area is population and the environment. The ICPD programme of action complements Agenda 2l on

Environment and Development adopted in Rio de Janeiro in 1992. Thereafter, the government formulated

The National Population Policy Jbr Sustainable Development which addresses various issues including
population and the environment. The overriding goal of this policy is to improve the welfare and the quality

of life of the individual, the family and the nation as a whole.

3.2. HUMAN SETTLEMENTS

3.2.1. Rural and Urban Settlements
Land is considered the most valuable resource and therefore the most sought after asset in Kenya. Two-thirds
of Kenya's population is concentrated in only one tenth of the total land area; around Lake Victoria basin,

the highlands east and west of the Rift Valley and the coastal strip. The latter areas contain the most

productive lands. This skewed population distribution on the basis of agro-climatic zones is presented in
Table 3.6.

The demands on land often creates tremendous pressures and conflicts (Plate 3.1). There is an increasing

number of land use conflicts, including: urban expansion into prime agricultural zones; encroachment by

human activities on environmentally fragile lands (e.g. mountain catchment forests, riverine zones and other

wetlands)l pressure for access to land resources by local communities (wildlife areas, conservation forest,

other protected areas) and introduction of arable agricultural practices in marginal zones.

i.2.1.1. Rural Settlement
Kenya is still largely a rural society with most of its people living in dispersed rural settlements (Tables 3.3)
These settlements receive minimal attention. Several reasons explain this apparent neglect. First, rural
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Plate 3.1. A planned (formal) and unplanned (infomal) settlements in Nairobi

Table 3.6. Population and household analysis based on agro-climatic lones

Source: Government of Kenya, Central Bureau of Statistics ( 1989) and Kenya Soil Survey.
ACZ = Agro-climatic zone

people have always provided their own forms of shelter using locally available materials. Second, some
low-density rural settlements have been seen to cause little damage to the environment. Third, funds and
professionals that can be used to manage the expansive rural areas are extremely inadequate.

The rapid urbanization has placed pressure on available housing, infrastructure and other services. The
disparity between the rate of urbanization and economic development (in relation to social infrastructure,
industrial growth, commerce and employment) has exacerbated the proliferation of slums and squatter
settlements which suffer from inadequate water, sanitation, waste disposal, health facilities, and roads. The
unsanitary conditions of these settlements have impacted significantly on the quality of the urban
environment and that of surrounding rural areas. Assorted wastes and their leachates find their way into
river courses polluting the water and the land, which affects human health and the environment.
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3.2.2. IJrman Settlement Planning
The planning and management of human settlements in Kenya is the function of the Physical Planning

Department and respective local authorities which are mandated by the Physical Planning Act (Cap 286) and

the Local Government Act (Cap 265). Physical planning refers to systematic and orderly organization of
human settlement, which includes, buildings, communication lines and specific land use in order to achieve

optimum economy, convenience, and aesthetics and sound environment management. Since the colonial

time and post independence Kenya, physical planning endeavoured to provide a well-balanced human

settlement with habitable environments. However, the physical planning process has not kept pace with

development requirements, thus resulting in uncontrolled human settlements. Settlement plans under the

provisions of the earlier planning statutes, such as, the Town Planning Act of 1948 and Land Planning Act of
1960, have either been overtaken by events, or were never properly implemented. Even the main cities of
Nairobi, Mombasa, and Kisumu lack any current approved master human settlement plan and/or physical

development plan. The only plan approved for Nairobi is the 1948 Master Plan, while the revised plan of
1973 was not approved. The same applies to Kisumu and Mombasa, whose only approved plans are of 1960.

Most urbanization in the country is therefore taking place in a planning vacuum.

Very few regional physical development plans have been prepared. However, those prepared have not been

implemented. In both rural and urban areas, spatial development is taking place without any planning

interventions. Consequently, most human settlements, especially in the urban centres are becoming

unsustainable with urban decay resulting in environmental crisis. In rural areas, increased subdivision is a

major concern to deteriorating land carrying capacity. This condition is accentuated by unprecedented urban

growth due to massive population increase and weak institutional urban planning and management

frameworks.

The 1978 Human Settlement Strategy on Urban and Rural development gave a broad framework for both

regional and rural planning in Kenya for the next 30 years. Provincial physical development plans were also

prepared for the Coast, Rift Valley and Central Provinces. However, their implementation require review in

order to take cognizance of the current circumstances of the newly established districts.

Table 3.7. Growth of some urban centres, 1969-1999

Urban Centre 1 969 1979 1 989 1999 19691999 % lncrease

Nairobi 509,286 827,775 1,324,570 2,143,254 321

Mombasa 383,4s2 341,148 461,753 665,018 74

Kisumu 32,431 152,643 192,733 322.734 895

Nakuru 47,151 92,851 163.927 231,262 390

Eldoret 18,196 50.503 1 1 1,882 197,449 2187

Thika 't 8,387 4't,324 57,603 106.707 480

Machakos 6,312 84,320 116.293 143,274 2170

Kitale 11,573 56,218 86,282 1 184

Meru 4,475 72,049 94,947 126.427 2725

Kericho 10,'t44 48,5r I 93,213 819

Kisii 6,080 29,661 M,149 65,235 973

Malindi 10.757 34,047 118.428 1 000

Karatina 2,436 5,554 126,337 5086

Nyeri 10,004 35,753 91,258 r 01,238 912

Naivasha 6,920 34,5 r 9 158,678 21 93

Kakameoa 6,2M 32,025 58,862 74,115 1087

Kitui 3,071 9,305 106,873 3380

Bunqoma 4,401 26,805 73,048 1 560

lGnoundo 1,540 10,880 179,952 11585
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3.2.3. Issues and Interventions in Human Settlement Planning
Urban planning and management have not effectively offered solutions to the increasing urban decay and
environmental crisis. Weak institutional frameworks, conflicting interests and inadequate capacities are
major constraints. Physical development plans prepared by the Physical Planning Department are usually
left at the whims of respective local authorities to implement. However, local authorities have inadequate
capacities to implement these plans. The central government too suffers the same inadequacies where there
are only about 100 planners for a population of 30 million people. Financial resources are inadequate, as the
budget has more of recurrent than development funds. Plan implementation has also been hampered by
inadequate stakeholder involvement. Mechanisms for implementation follow-up have not been put in place
in the planning process either in the central government and/or local government. Most of the proposals
made in respective plans, especially infrastructure development, have not been taken up by respective sector
agencies. Human Settlement Strategy for Urban and Rural Development drawn up in 1978 for the next 30
years, has not been able to control urban development process, as it was originally envisaged.

Apart from weak institutional arrangements, physical planning, has generally not been able to focus on the
majority of the urban population. Most physical development plans have colonial relics or are based on
western models. These planning models do not address the needs of the urban poor that represent abolt 607o
of the urban population mainly found in the informal settlements. The planning standards generally favour the
urban rich, constituting about 20Vo of the urban population. Even the middle-income group is forced to move
to high-density areas thus competing with the urban poor who are left with no option but to relocate to
informal settlements.

The above inadequacies contribute to urban decay and deteriorating environmental quality in most urban
centres. Urban decay is exacerbated by lack of environmental infrastructure. These indicators are manifested
in uncontrolled urban development, overcrowding, and consequently inadequate access to safe water,
sanitation, proper drainage and lack of access roads. Informal settlements have also encroached on sensitive
environment areas such as, wetlands, biodiversity habitat areas, and flood prone areas. Settlements are also
located close to dumping sites, railway and road reserves.

Increased subdivisions in the rural areas have led to deteriorating landscape aesthetics manifested through soil
erosion and reduction of land resources.

There has been an attempt to initiate the preparation of a national land use policy, by the Ministry of Lands
and Settlement. The focus is to prepare Regional Physical Development Blans and Local Physical
Development Plans as per the provisions of Physical Planning Act Cap (286). The approvals of subdivision
schemes and building plans have been a major constraint in land use and environment management. However,
the operationalisation of the Environmental Management and Coordination Act no. 8 of 1999 should help
balance environment and development concerns.

Sessional paper no. 6 of 1999 on Environment and Development calls for sustainable human settlement
development that will balance socio-economic considerations and environmental concerns. The Environmental
Management and Coordination Act (EMCA) no. 8 of 1999 provides for formulation of environmental action
plans. In addition, the requirement to conduct environmental impact assessment (EIA) for all new policies,
programmes, plans and projects should promote sustainable development. The EIA regulations were gazetted
on l3th June 2003 to guide implementation.

EMCA (1999) is a framework law that coordinates other sectoral laws. Therefore, sector policy responses in
human settlement must be in tandem. The Physical Planning Act (PPA) (Cap 286) and the Local government
sector reforms have embraced the principle of sustainable development through the incorporation of
participatory principle to inculcate social responsibility in the planning process. A major initiative in this
process is the preparation of Environmental Development Plans (EDP) through the participatory
environmental planning (PEP) commonly referred to as the "Green Towns Project". A number of these green
agenda projects have been prepared for many towns in the country, including Malindi, Kisumu, Kakamega,
Busia, Kericho, Machakos, Siaya, Changamwe-Mombasa, and Naivasha.
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The Physical Planning Department has embarked on these EDPs, as a Strategic Environment Assessment

(SEA). EDPs are prepared as part of the preparation of Local Physical Development Plans and Regional

Physical Development Plans (Table 3.8). The SEA process is a requirement under the provisions of EMCA
and PPA (1996). Concerted efforts to prepare such plans have been undertaken, a notable example being

Nakuru town and district. New initiatives have focussed on the principal towns - Nairobi, Kisumu and

Mombasa. The programmes to revise the Nairobi Metropolitan Growth Strategy and prepare the Kisumu
Strategic Plan have been initiated. The Ministry of Lands and Settlement has given priority to the

preparation of a National Land Use Policy to guide sustainable human settlement prograrnmes and also to
conserve the country's valuable natural resources. The geographical information systems (GIS) are

increasingly being used to expedite the planning process. Additionally, the govemment is working on

modalities to further expedite the process by privatizing or allowing consultancy services in the physical
planning process. Sustainable development of human settlement will incorporate environmental concerns in
the development of infrastructural facilities.

3.2.4. Housing
In Kenya, human settlements have taken two distinct patterns namely the rural and urban settlements. The

demand for shelter has always outstripped supply. This has led to very poor shelter conditions in both the

urban and rural areas (Tables 3.9 and 3.10). This is also manifested by overcrowding and the spreading of
slums and squatters settlements in urban centes and their peripheries as well as the prevalence of low quality
housing in rural areas. This situation is further aggravated by rapid urbanization, widespread poverty and

escalating construction costs.

Table i.E. Situational analysis of human settlement planning and management

Type ofPlans Inception Stage Preparation
Stace

Advanced
Stace

Approval Stage Remarks

National Land Policy Initiated

Regional Physical
Development Plans
(Districts)

Busia, Kakamegao
Kericho, Kajiado,
Siaya, Keiyo, Nyeri,
Meru

Kwale,
Uashin- Gishu,
Nyando

Nyandarua Nakuru, Trans
Mara

Local Physical
Development Plans
(Urban)

Nairobi , Kisumu,
Mombasa

Machakos,
Kakamega

Njoro,
Naivasha,
Migori,
Embu

Nakuru,
Transmara

Environmental
Development Plans
(Green Towns):
Ministry of Lands and
Settlements

Ruiru, Kabamet, Embu,
Kakamega,
Kisumu,
Naivasha
Nyeri,
Machakos,
Kitale, Lamu,
Nyahururu,
Mombasa"
Kitengela

Not approved as
per Physical
Plnnning
Act Cap 286.

Recommendatio
ntobe
considered as a
Strategic
Environmental
Assessment
Report (SEA) as
per Section 5E of
EMCA andEIA
Regulations 2003
(Section 42)

Environme,ntal
Development
Ministry of
Government

Plans:
Local

Malindi,
Webuye,
Siaya,
Homabay,
Kericho,
Nanyuki, Ol
Kalau, Njoro,
Eldoret
Busia,
Mavoko,
Thiks

a
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The main constraints in proper housing development include an inappropriate legal and regulatory
framework, inadequate infrastructure, limited access to affordable 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 healthy
living environment at an aflbrdable cost to all socio-economic groups in Kenya. This will curtail the
mushrooming of slums and infbrmal settlements, particularly in major urban centres. In an eflbrt to address
the housing problem. the government is:

o Coordinating the formulation and implementation of the national housing policy. The housing bill to
be presented to Parliament will follow this. The current Housing, Acr will be amended to become the
National Housing Corporation Act. The new Housing Act will strengthen the role of the Ministry of
Roads, Public Works and Housing in the management of the housing sector. A permanent
consultative body known as Building By-laws Review Board will be operationalised to review and
update housing standards and regulations on a continuous basis. Sectional Properties Act that
governs ownership of shared property to enhance security of tenure will be popularized to facilitate
investment in housing.

Coordinating implementation of upgrading of slum areas and informal settlements through the Kenya
Slum Upgrading Programme. Upgrading of slum areas and informal settlement will be given high
priority. This will be done with minimal displacement to cater tbr proper planning and provision of
necessary infrastructure and related services. The Slum Upgrading and Low Cost Housing and
Intiastructure Fund are being established tbr that purpose.

In the process of establishing demonstration units (building centres) to enhance dissemination of
appropriate/low cost building technologies and best practices. The Government puts emphasis on
continued research as well as utilising innovative conventional building materials and technology.
The Government will increase allocation of funds to research and establish a national research
coordination secretariat to coordinate and disseminate research findings.

Proposing the establishment of the secondary mortgage market and support introduction of innovative
methods of financing housing.

Reviving the housing fund to support the development of housing and human settlements.

Coordinating the efforts of the development partners, the private sector, community based
organizations, non-governmental organizations in delivery of the set target of 150,000 housing units
annually.

Looking for ways of increasing accessibility to affordable and serviced land through creation of a
land bank for housing development. The policy puts emphasis on a comprehensive land use planning
and management policy. It recognizes land as being a primary resource in housing development.

Developing programnles that recognize the vulnerable groups comprising of the poor, women,
children, handicapped, elderly and displaced persons. These must be involved in the project planning
process.

The 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 their comparative advantages. It is now
generally acknowledged that the housing problem facing our nation may be solved through pannerships
involving the central government, local authorities, the National Housing Corporation, private sector,
professionals, employers, cooperatives, private developers, individuals, civil society organisations, and
development partners. This partnership-based approach is ideal not only for the provision of housing but
also for the overall development of the nation.

a

a

a

a

a

a

a
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Province/ Stone BricU
Block

Mud/
Wood

Mud/
Cement

Wood
Only

lron
Sheets

Grass
Reeds

Tin Other Total

Nairobi 41.12 14.34 9.992 7.88 5.53 19.W 0.27 0.70 0.40 100

Central 25.25 3.52 7.95 0.99 36.61 24.38 0.20 o.77 0.33 100

Coast 1r.13 22.09 43.61 15.O7 0.75 0.71 5.62 0.09 0.94 100

Eastern 8.47 31.47 34.33 2.76 17.53 1.M 2.06 0.07 1.85 100

North Eastern 2.79 6.95 5.27 1.54 3.53 0.40 71.87 0.13 7.51 100

Nyanza 1.76 11.99 72.18 10.99 0.52 r.58 0.75 0.05 0.18 100

Rift-Valley 8.28 8.13 55.51 6.27 14.52 2.43 1.97 0.18 2.71 100

Western 1.11 'r 1.03 79.75 6.88 o.M 0.27 0.32 0.04 0.14 100

National Total 12.18 't4.16 46.57 6.69 11.4 4.29 3.15 0.24 1.30 100

Table 3.9. Per cent of households by main type of wall materials for the main dwelling unit

Source: Government of Kenya, Central Bureau of Statistics (1999). Kenya National Population Census 1999

Table3.10. Percentofhouseholdsbymaintypesoffloormaterialsforthemaindwellingunit

Province Cement Tiles Wood Earth Other Total

Nairobi
Central
Coast
Eastern
Nyanza
RiftValley
Western

77.14
4r.08
44.52
33.71
24.32
28.58
r 7.50

5.22
0.06
0.99
0.38
o.M
0.52
0.2r

2.O2

0.il
0.20
o.M
0.34
0.7'l
0.20

15.33
57.52
54.02
65.18
74.64
69.95
8].38

0.29
0.15
0.27
0.28
0.24
0.24
0.71

'r00.00

100.00
r00.00
100.00
r00.00
100.00
100.00

National 35 0.98 0.63 62.97 0.30 100.00

3.2.5. Infrastructure and Services
Water is a basic need and an input in the economic and social development process. The focus has been

placed on the provision of water for domestic use, agriculture, livestock development and industrial
utilization. Sessional Paper No. I of 1999 on Water Resources Management and Development aims to
facilitate the provision of water in sufficient quantity and quality and within a reasonable distance to meet all
competing users in a sustainable, rational and economic way. Water supply has been exacerbated by cyclical
droughts, which have plagued the country in the past three decades. The declining public resources for
investment in new water projects, operation and maintenance have diminished the role of the public sector in
the provision of water. Sanitation on the other hand remains a major challenge in the country largely due to

the inadequate provision and poor management of existing facilities.

Access to safe drinking water varies from place to place and the source of water (Table 3.1 1). This has been

achieved through provision of some 330 gazetted water sources and supply systems countrywide, accounting

for 80 per cent of the served population; while the rest (20 percent) of the population is served with non-

gazetted schemes. There are over 1800 water supplies that are currently operational out of which 1000 are

publicly operated schemes. Non-Govemmental Organisations, Self-help groups and communities run the

rest. At present there are about 1782 small dams and 669 water pans in the country of which 1183 are

operational and 1 168 silted but operational; 100 have dried up or have been abandoned. In addition, there are

about 9000 boreholes, the majority of which require rehabilitation or replacement.

There are 142 gazetted urban centres in Kenya of which only 30 per cent have sewerage systems. This has

posed serious environmental and health problems. Main sewer systems in most urban centres suffer from
constant breakage, leakage, and inadequate capacity to handle their full load. In these centres, enterprises

are known to discharge effluents directly into rivers and depressions causing high pollution levels. Effluent
pollution makes rivers, streams and dam water unsafe for domestic and livestock consumption. Management

of solid wastes in urban areas is increasingly becoming a major concern. Human activities, particularly in
water catchment areas are increasingly threatening forest cover and in some areas have resulted in

I
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diminishing water availability. This calls for an integrated approach to the planning and management of
water resources for the benefit of the whole economy.

Kenya's road network consists of 63,29lkm and 87,600km of classified and unclassified roads respectively.
The classified road network has grown by 51 per cent between 1963 and 2000. The length of the tarmac ked
road length increasing from l,8llkm to 8937km over the same period. Urban road network covers
approximately 10,000 km or 7 per qent of the total road network with a carrying capacity of over 70 per cent
of all vehicles in the country. In the main urban centres, the road network has been characterized by heavy
traffic congestion during peak hours, overloaded passenger transport, stiff competition for limited road space,
few parking spaces and inadequate supply of public transport.

Ineffective urban transport management systems, poor physical planning and inefficient management of
haffic have compounded these problems. The government has been unable to provide adequate resources for
development and maintenance of roads due to critical financial constraints. The poor state of the road
infrastructure has caused high vehicle operating costs, high fare charges and unreliable time schedules.
These have further resulted in high production costs, uncompetitive exports, high costs of imported inputs
and capital goods and low productivity, which constrain economic development.

Railway transport is important for the carriage of bulk goods, especially over long distances. The total
railway network consists of 2765km and the system has an annual capacity of more than 6 million tonnes.
However, the Kenya Railway Corporation handles between 2.4 and 3.2 million tonnes per year.

Marine transport consists of port facilities in Mombasa and minor ports along the coast, inland water
transport in Lake Victoria and inland container depots at Nairobi, Kisumu and Eldoret. Mombasa Port serves
the hinterland countries of Eastern and Central Africa. The port has a rated capacity of 22 million tonnes
annually, the actual cargo handled has for several years been at an average of 8 million tonnes per year.

Table 3. I L Distribution of households with access to water and main water sources by province

Province Acc6s to various cources of waterg
Pipcd

Water
o/.

River
o/o

Lr,kel
Pond
/Drm

V"

Roof
Cetch
ment

Protected
Spring

o/c

UDprote
cted

Spring
'/o

Protecte
d

WelI
o/o

Uuprotectcd
\ilell

Yc

Borcbolc

'/o

Ottrerl
t/o

Nairobi 95.6 2.6 0.5 t.2
Central 36.2 35.3 0.9 3.8 1.8 5.3 3.7 3.2 7.0 2.7
Coast 56.2 l 1.6 12.4 0.1 0.3 0.7 2.5 5.2 E.6 2.2
Eastern 29.3 37.4 4.6 0.5 2.t 8.1 3.2 9.2 4.0 1.4
North-
Eastern

t2.7 l3.s 33.8 0.7 3.9 3.4 15.7 13.9 2,3

Nvanza 9.2 24.8 10.2 3.0 l0.t 22.2 5.8 9.3 5.1 0.3
RiftVallev 25.0 32.4 4.1 7.0 2.6 9.9 6.9 6.1 3.9 1.9

Western 14.0 9.1 0.0 4.3 l4.l 17.0 10.6 9.4 l8.l 3.5

Nrtional 32.t 24.9 53 3.2 4.5 10.2 5.1 6.7 63 1.8

-Urbrn 90.2 3.1 0.0 0.3 0.4 0.7 2.3 0.7 0.7 1.4
-Rurel 173 30-5 6.6 3.9 5.5 12.6 5.8 8.2 7.7 1.9

Source: Goventment of Kenya, Central Bureau of Statistics (CBS), Welfare Monitoring Survey I I Basic Repon 1994, Central
Bureau of Statistics

Kenya is strategically placed to serve as the hub for the East, Central and Indian Ocean areas and offers
transit and refuelling facilities for the North/South and East/West air traffic. For this reason, the government
has been investing substantial amounts of resources, on a relatively well-developed air transport industry
with three international airports, four major domestic airports and over 400 smaller aerodromes and airstrips.
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The volume of passengers handled at the airports rose fiom 2.'77 million in 1994 to 4 million in 2000.

Freight handled rose from 23,000 tonnes in 1994 to 145,400 tonnes in 2000.

The Kenya Pipeline Company (KPC) administers oil pipeline transport. The oil pipeline from Mombasa to

Nairobi was commissioned in 1978 and was later extended to Nakuru, Eldoret and Kisumu in 1994.

Kenya's energy sector is largely dominated by imported petroleum for the modern sector and wood fuel for

the rural communities, the urban poor and infbrmal sector. The current domestic demand lbr petroleum f'uels

account tbr about 25.7 per cent of the total import bill. ln terms of energy supply, wood fuel provides about

68 per cent of the total energy requirements, the petroleum energy 20 per cent, electricity l0 per cent and

other alternative sources accounts for 2 per cent of the electricity supply. Hydro account for 624.5 MW (OZ

per cent) of the rotal installed capacity, while thermal energy and imports from Uganda provide 57 MW (5

per cent); 410.8 (35 per cenr); and 30 MW (3 per cent), respectively. The effective capacity under normal

hydrological conditions is 1000 MW. The power demand is expected to grow from 843MW in 200213 to

1202 MW in 200?/8. The energy demand is correspondingly expected to rise from 4632 GMH to 6713GMH

representing a 6.4 per cent mean growth per annum. Future fuel wood management strategies will have to

reconcile the potential conflict between socio-economic realities and environmental conservation. Wood fuel

is projected to remain the clominant source of energy for domestic use for the foreseeable f'uture. Its

consumption impacts negatively on the environment.

Human settlement infrastructure and services are affected by several factors. Kenya lacks a clear policy on

hgman settlement infrastructure and services. Consequently, inadequate basic infrastntcture and appropriate

services characterise the existing settlements. The rapid rate of ttrbanization in Kenya against a weak

financial and human resource base has nrade it difficult for the government to cope with increased demand

for infrastructure and services. The impact of rapid population growth rate on infrastructure and services for
human settlements is more visible in the urban areas. For example, slum and squatter settlements

accommodate 60 per cent of the residents of Nairobi. The rapid rate of urbanization has effectively impaired

the capacity of the local authorities to provide basic infrastructure and services.

Inadequate human and financial resources have contributed to the poor infrastructure and services. Kenyan

local agthorities have a weak revenue base and inadequate qualified personnel in the core areas of
engineering, planning, and finance to develop and manage human settlement infrastructure and services.

Since the 1970s, the government has formulate a number of policy measures to support the development of
human settlement infrastructure and services. The following policies and strategies have been implemented

to address the challenges of infrastructure and service provision. Growth Centre Policy, Rural Trade and

Production Centre strategy, District Focus tbr Rural Development Policy, Slum Upgrading Strategy, Urban

Transport Roads Project, Roads Petroleum Levy, EI Nino Roads project and Public-Private Partnership in
turban environmental services. However, these policies have made little impact on infrastructure and service
provision. Growth Centre and Rural Trade and Production Centre policies benefited only a limited number

of centres. However, most of these policies are now either dormant or have been abandoned because of
heavy dependence on donor support tbr their implementation. Most donors withdrew or drastically reduced

funding to Kenya since the beginning of the 1990s. Since these policies did not make provision for the

operation and maintenance of infrastructure, the developed infrastructure have deteriorated and are in a state

of disrepair. As a result of political interference and inappropriate selection criteria, the wrong centres were

selected and inappropriate or inadequate infrastructure development package was chosen. Most of the

infrastructure developed through these policies and strategies have failed to stimulate the expected human
settlement development. For example, the growth centre policy has failed to stem human influx into Nairobi
and Mombasa.
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3.3. POVERTY

3.3.1. Poverty Status
Poverty reduction in Kenya has been a major challenge since independence. The government in
collaboration with development partn6rs . has devoted a lot of resources to implement policies and
prograrnmes with the objective of reducing poverty. The number of people living below the poverty line
and who subsist predominantly on natural resources has increased from 48Vo in 1994 to 527o it 1997 and to
about 57Vo by 2003. In the absence of major changes in the use of natural resources, the disparities in these
rates will continue to exert pressure on environmental goods and services.

The proportion of those living in absolute poverty in 2000 was about 57Vo of the total national population
(Table 3.12). Corresponding figures for the provinces are Nyanza Province (70.ll%o), Coast Province
(69.88Vo), Eastern Province (65.9Vo), Rift Valley (56.387o), Western Province (66.117o) and Central
Province (35.32).

3.3.2. Gauses of Poverty
The Poverty Reduction Strategy Paper identified the causes of poverty as follows

Low agricultural productiv_ity and poor marketing: Kenya is an agricultural country and the
prevalence of traditional farming methods leading to environmental degradation and coupled with
low soil fertility, unpredictable weather conditions, poor and inadequate extension service, high cost
of inputs, low quality of seeds and inadequate credit facilities have contributed to low productivity
hence food shortages, under-employment and low incomes. Inadequate water, pasture, animal
diseases, poor livestock health and inadequate information on marketing have led to poor livestock
production:

a

a

a

a

Declining economic growth;

High levels of inequalities;

Gender imbalance: Poverty in women is attributed to lack of ownership and control over product
resources, inadequate access to credit facilities, while cultural beliefs have hindered women from
owning property in some communities:

Land tenure systems: Many families have little or no land of their own thus making them squatters.
This has resulted in frequent conflicts in grazing and water points;

High cost of education: Many families are unable to afford the high cost of education forcing
children out of school and thus limiting their employment opportunities;

Poor governance and comrption: lack of transparency and accountabiliry in the management of
resources and funds that are meant to benefit communities have denied communities their well-being;

High cost of essential services: Poor infrastructure contributes to poor access to markets, hospitals
and schools. Farmers, for example, are forced to rely on middlemen to access markets for their
products. lnadequate drugs, collapse of maternal and child health services, inadequate health
personnel and increased costs of drugs have made it difficult for the poor to have satisfactory access
to health facilities. In the rural areas, water availability is a big problem and women are forced to
walk for long distances in search of the commodity. The time spent looking for water could be
utilized in other activities. In the urban areas, especially in the slums, the cost of water is too high;

HIV/Aids: The pandemic has increased the number of dependents, orphans and caused a high
financial burden as treatment is expensive;

a

a

a

a

a
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Unemployment and low wages: This is applicable to both urban and rural areas and it leads to lack of
income which drastically reduces purchasing power.

a Insecurity and ethnic tensions.

o Vulnerability: The disabled, socially marginalized, and other disadvantaged groups are prone to
poverty.

Table 3.12. Ranking of districts as per population below poverty line

Rankino District

District population as per
1999 housing and
oooulation Census

% of population
below poverty

Line
Number of persons
below oovertv line

National 28,6662,000 56.78 15,108.075

'| Marsabit 121,478 88.18 107,'t19

2. lsiolo '100,86r 82.18 82.888

3. Homa Bay 288,s40 77.49 223,s90

4. Rachuonyo 307,126 77.49 237,992

5. Suba 155.666 77.49 120.626

6. Turkana 4s0,860 73.76 332,554

7 Makueni 771,545 73.51 567,163

8. West Pokot 308,086 68.46 210,9r 6

9. Mandera 250,372 68.03 170,328

10. Moyale 53,479 68.03 36,382

l1 Kilifi 544,303 66.30 360,873

12. North Kisii (Nyamira) 498,102 66.74 332,433

13. Malindi 281.552 66.30 186.559

14. Busia 370,608 65.99 244,564

15. Teso 181,491 65.99 119,766

16. Taita Taveta 246.671 65.82 162.359

17 Kisumu 504,359 65.44 330,0s3

18. Nyando 299,930 65.44 196,274

19. Kitui 515.422 64.91 334.560

20. Mwinqi 303,828 64.91 197,215

21 Nandi North 289,376 64.15 r 85,635

22. Nandi South 289,375 64.15 185,634

23. Machakos 906,U4 62.96 570,823

24. Vihiqa 498,883 61.97 309,r 58

25. Bomet 382,794 61.80 236,567

26. Buret 316,882 61.80 19s,833

27 Kwale 496.133 60.55 300.409

28. Siaya 480,184 s8.02 278,@3

29. Bondo 238,780 58.02 138,540

30. Miqori 514.897 57.63 296.735

31 Kuria 15t,887 57.63 87,532

32. KisiiCentral 491,786 57.22 28 t,400

33. Gucha (S. Kisii) 460,939 57.22 263,749

34. Waiir 319,261 57.O4 1 82,r 06

35. Kakameoa 603.422 56.69 342,080

36. Butere Mumias 476,928 56.69 270,370

37 Luqari 215,950 56.69 122,422

a
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96,537170,591 56.5938. Transmara

55.58 1 14,190205,45139. Meru South (Nithi)

55.76 'I 55,178278,29640. Embu

56,131s5.58Tharaka 100,9924l
483,91 I876,491 55.2142. Bunooma

55.21 74,552r 35,03343. Mt. Elqon

54.83 3r 5,635Trans Nzoia 575,66244.

245,584468,493 52.4245. Kericho

190,81 2365,750 52.1746. Narok

51.36 87,801Mbeere 170,95347

1.076.7712.143,254 50.24Nairobi48.

94,615196,255 48.2149 liara

48.21 94,615't96,25550. Garissa

68,79647.82Keivo 143,8655l
67,249140,629 47.8252. Marakwet

47.26 285,474604,05053. Meru North (Nyambene)

45.08 535,117Nakuru 'r,187,03954.

262,906622,705 42.2255. Uasin Gishu

39.35 28,60272,68656. Lamu

38.62 134,5 r 5Murano'a 348,30457

149,834387,969 38.6258. Maraqua

38.32 254,835665,01859. Mombasa

36.95 97,909Barinoo 264,97860.

51,0511 38,1 63 36.9561. Koibatek

35.70 r 63,1 86457,10562. Kirinyaqa

34.22 6'.t,904Tana River 180,90163

48,634143,547 33.88Samburu&.
33.88 109,157322,18765 Laikipia

31.05 20s,289Nveri 661,1 5666.

113,167406,054 27.8767 Kaiiado

26.95 129,334479,90268. Nyandarua

25.08 1 86,598Kiambu 744,01069.

161,945645,713 2s.0870. Thika
Sources: Government of Kenva, Welfare Monitoring Surve.'-; UNDP, Participatory Govemance for Human

The welfare monitoring studies indicate that a large share of the household budget of the rural poor (83Vo)

and urban poor (647o) goes to food consumption. The rural poor spetd l7Vo, while the urban poor spend

36Vo of their budget on non-food consumption. The poor buy on relatively cheap, low quality foods. The

scarce resources available to the poor households are thinly spread among the members without proper

satisfaction. For example, the per capita food expenditure among the rural poor is Ksh.526, while that of the

non-rural poor is Ksh.1,375. Table 3.13 presents regional mean household food, no-food and total

expenditure by poor and the mean household size.

The urban poor spend less on maize (l4Vo) than the rural poor (27Vo), while vegetables take about l57o of
their food budget. At the national level, the poor spend the largest share of their food budget on maize and

vegetables. The share of food and non-food expenditure for the poor in the rural and urban areas is presented

in figures 3.4 and 3.6. Tables 3.14 and 3. 15, present the pattern of food and non-food budget among the poor

3.3.3. Child Labour
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Child labour is recognized as a major problem in the country. About 588,000 children of school going age
are working of which 92Vo are exposed to various occupational hazards. The other 7.97o are issued with
protective devices in their work place.

The proportion of working children to the total population of children aged 5-17 years is higher in the rural
areas (l9,7%o) than the corresponding proportion of the urban xeas (9.07o). Rift Valley had the highest share
(23.7Vo) of working children, while Nairobi accounted for only 5.07o.

Table 3. I 3: Food and non-food share in total expenditure

Source: Government of Kenya: Welfare Monitoring Survey - 1997

Table 3. I 4. Share of expenditure of the poor on food items (Vo)

Source: Govemment of Kenya: Welfare Monitoring Survey - 1997

Poor Nou-Poor
Food

(Kshs)
Non

Food
(Kshs)

Total
(Kshs)

Food
Share

(o/o)

Non -
Food

Share
(o/o\

House-
Hold
Size

Food
(Kshs)

Non -
Food

(Kshs)

Total
(Kshs)

Food
Shar

e(%)

Non -
Food

Share
(o/o\

HousG
Hold
Size

Central
Rural

3,t49.7 703.5 3,8s3.3 81.7 t 8.3 5.3 6,190.9 3,283.8 9,474.8 65.3 34.7 4.O

Coast
Rural

3,263.5 663.9 3,927.4 83. l 16. I 6.4 5,654.0 2,568.0 8,222.0 68.8 3t.2 4.2

Eastern
Rural

3,097.5 613.3 3,710.8 83.5 16.5 6.0 6,590.2 2,397.5 E,9E7.E 73.3 26.7 4.9

Nyanza
Rural

2,790.0 549.4 3,339.4 83.5 16.5 5.3 5,22t.0 I,864.8 7,0E5.8 73.7 26.3 4.t

Rift
Valley
Rural

2,921.6 646.9 3,568.5 Et.9 I t.l 5.5 5,969.9 2,576.5 8,546.4 69.9 30. l 4.3

Westem
Rural

2,75E.9 590. I 3,349.0 82.4 17.6 5.5 5,40f .9 2,037.9 7,4r'.1.8 72.6 27.4 4.4

TOTAL
RT]RAL

2,944.5 615.0 3,559.4 82.7 17.3 5.6 5,910.7 2,558.2 8,468.9 69.8 30.2 4.3

TOTAL
URBAN

4,026.0 2,2t60.0 6,242.0 64.5 35.5 4.1 7,352.5 I 0,099.7 t7,452.2 42.t 57.9 3.t

Nairobi 4-O94.7 2.573.O 6.617.7 61.4 38.6 4.t 8.046. I t4.692.7 22-734.4 64.6 3.4
Mombma 4.065_9 |,66t.7 5,727.7 7 t.0 29.0 4.1 7.901.3 7-867.2 I 5-768.5 50. I 49.9 3.1
Kisumu 3,820.9 2.397.3 6,2t8.2 6t.4 38.6 4.4 6.t E6.0 6-631 .l t2.at7.t 4E.3 51.7 3.4
Nakuru 4,408.2 2,563. I 6.971 .3 63.2 36.8 4.3 6- t tE.6 6.492.5 l2-581.1 48.8 51.2 3.1
Other
Urbm

3,861.9 I,72t.8 5,583.7 69.2 30.8 4.O 6,4E I .3 6,020.6 12,50t.9 51.8 48.2 2.7

Nrtionrl 3-ls2-4 922.E 4.075.2 71,4 22.6 5.3 6.215.3 4.t57.O 10373-3 59.9 .O.l .1.0

KeSon B@d Mairc Ca@ls Mat Fish MiII EBg! utts
and

trus vcgc
bblc

gN RM SugL I s altd

Cofre
Eavc
n8€

B.by
Fod

orhd
Fmd

Centml
Ruml

3.3 26.6 5.4 5.7 0.1 9.4 0.8 5.7 t.7 13.4 9.7 5.t 7.0 2.8 t.2 0.0 2.2

Coast Rural 5.8 45.4 ,o 6.1 3.4 11 0.2 5.2 0.5 7.9 5.7 2.t 6.E 1.4 2.4 0.0 1.5
Eastem

Ruml
2.3 33.6 4.6 4.7 0.t 6.1 0.6 4.0 ?{ 10.6 16.9 4.2 5.0 1.9 1.2 0.0 1.9

Nyanza
Ruml

1.9 18.8 10.0 r 0.2 6.5 6.2 1.0 6.3 t.6 l6.l 5.3 6.1 6.4 1.3 0.9 0.0 t.4

Rift Valley
Rural

3.2 26.2 4.5 8.1 0.7 13.6 t.z 4.7 0.7 I 1.4 8.3 3.0 7.8 2.6 2.7 0.0 1.5

\Yestem
Ruml

2.7 21.8 3.6 9.5 4.2 7.0 o.7 4.2 1.4 t7.6 4.6 9.2 8.2 2.0 t.7 0.1 t.5

Total Ruml 2.9 26.8 5.7 7.7 2.6 8.1 0.E 5.0 t.5 tl.2 8.7 5.0 6.t 2.0 1.6 0.0 t.6
Total U6an 9.2 14.3 5,7 l0. t 2.4 7.8 l_8 6.',| 2.0 15.4 6.4 3.5 5.6 1.9 3.4 0.1 3_5

Nairobi 9.4 l5.l 5.7 9_7 8.3 1.9 6.8 2.2 l 6.5 5.5 3.2 5.1 2.O 3.5 0.0 3.3
Mombasa I 1.6 t 8.9 5.9 6.4 4.0 4.4 1.7 6.5 1.0 9.5 I 1.4 4.4 6.2 1.5 3.t 0.t 2.8
Kisumu 9.5 7.4 5.8 lt.2 6.3 5.3 1a 8.0 2.t l6.t 5.1 2.3 7.4 1.2 6.1 0.3 3.1
Nakuru 8.7 t6.7 5.1 1.5 t.l t.t 5.6 2.2 t6.7 4.7 2.9 4.8 2.t t.4 0.5 5.7
Other Urban 8.0 l 1.9 6.0 I t_9 1.9 8.7 1.5 6.E 2.t 15.4 6.6 4.0 6.2 2.2 3.1 0.1 3.6
Nrtionrl 4.4 21.7 5.7 t.3 2S t.0 t.0 5.4 1.5 13.7 8.1 1.5 6-5 2.0 2.1 0.0 2.1
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Fig. 3.4 FOOD & NON-FOOD SHARE lN TOTAL EXPENDITURE
(RURAL)
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Child labour persists despite various efforts to stop it. Lack of comprehensive information on the number
and structure of child labour in Kenya has led to conflicting estimates. The government and other
international organizations are concerned by this phenomenon. The International Labour Organization (ILO)
has developed a child labour programme, while the government has passed several legislations and policies
aimed at stopping the vice.

Table 3.15. Share ofnon-food expenditure in poor households (7o)

Region Education Heafth cloth
and
Foot
Wear

Li9htlng
and
C@king
Fuel

Transport House
Rent

Nor
Durabhs

Durables Water Recre&
tion and
Perenal
Care

Trans
-ftrs
Out

lnsur
ance

Toba
cco

Central
Rural

32.1 8.7 7.3 15.3 8.2 1.5 15.5 3.0 0.3 1.5 2.1 0.5 42

Coast
Rural

l8.l 8.6 14.9 I 1_8 11.7 0.9 16.8 3.2 4.2 1.7 2.9 0.4 4.9

Eastern
Rural

27.6 14.7 14.0 9.0 6.8 0.5 15.6 3.3 0.3 2.8 r3 r2 3.0

Nfanza
Rural

22.8 12.4 14.4 r 0.3 9.1 0.4 17.5 5.3 0.2 3.2 3.0 0.8 0.6

Rift
Valley
Rural

23.4 9.9 r4.6 1 1.8 9.7 0.6 16.7 3.7 0.2 2.9 3.4 0.8 22

Western
Rural

28.7 r4.3 s.7 7.9 10.6 0.0 l6.l 5.9 0.2 3.0 5.2 1.0 1-4

Total
Rural

25.5 r r.8 t 2.3 10.8 9.1 0.6 16.4 4.2 0.5 2.7 3.O 0.8 2.3

Total
Urban

12.6 5.0 8.3 11.8 't 2.1 22.O 10.0 3.t 3.4 4.4 3.1 0.5 3.8

Nairobi 12.3 35 7.5 10.2 16.3 23.9 8.9 2.9 2.3 4.7 2.1 0.1 5.5

Mombasa 8.4 5.0 7.9 13.5 8.9 19.0 12.9 3.5 10.7 2.4 5.4 o.7 l3
Kigumu 10.4 8.5 9.2 r 4.0 6.5 \5.7 r0.5 2S 8_3 4.9 7.2 1.3 o.8

Nakuru 16.7 7.6 6.1 14.0 7.1 26.5 9.3 33 1.6 3.4 2.4 1.4 0.7

Other
Urban

14.6 6.8 10.7 r 3.8 6.0 19.0 I r.8 34 2.5 4.1 3.8 0.9 2.5

19.5 8.6 10.4 11.2 10.5 10.5 t 3.5 3.7 r.8 3.5 3.0 0.7 3.0

Source: Government of Kenya: Welfare Monitoring Survey - 1997

3.3.4. Poverty and Environment
Poor governance in natural resources management has increased the vulnerability of the country to extreme
environmental events, such as droughts and floods that have had a strong influence on Kenya's economic
performance. Recovery from extreme events is costly and extends several years after the events. Land
degradation, disasters and emergencies have led to new concentrations of poor populations in ecologically
fragile zones, whose livelihood and security is constantly threatened by climate variability, especially the

cyclical occurrence of floods and droughts.

The relationship between poverty, environmental degradation and population is complex. The poor are often
the victims of environmental degradation caused by others. At the same time, the poor have no other option,
other than exploit natural resources unsustainably. The nexus between poverty and the environment cannot
be explained in terms of people's lack of income alone. People's livelihoods and human development
depends on a number of factors including ownership of natural resources and access to information about
their rights and entitlements, the way they cope with risks and uncertainty and how they use their time.

Poverty leads to over-use and destruction of natural resources where short-term needs are pursued at the

expense of long-term environmental sustainability.

The poor face another problem of high cost of fuel wood and charcoal and the long hours women have to
take to search for wood fuel reducing their time to engage in other productive activities. Increased shortage
of wood fuel and the high cost of charcoal may lead to the poor using dried dung causing a decrease of

!
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organic fertilizer available for agriculture and an increase in indoor air pollution. This may lead to food
poverty and poor health among the poor.

Poverty in the urban areas has led to the mushrooming of congested slums which have poor or no waste

disposal mechanisms, water supply is inadequate and the houses are not fit for human occupation.
Environmental pollution and waste management are rampant, leading to poor health of the population.

3.3.5. Gender and Poverty
Employment is a crucial link between economic growth and poverty reduction. The distribution of
economically active population reveals a gender-based division of labour (Table 3.16). Most of the

economically active females are concentrated within agriculture where they account for more than 53 per

cent of the population, while men outnumber women in fishing (20:l), construction (17:l) and transport
(13:l) (Plate 3.2). There are more men than women amongst the ranks of employers and regularemployees
(skilled and unskilled). Amongst the urban poor and unskilled casual workers, women outnumber men
(Table 3.17).

Women dominate amongst the unpaid farnily workers. Thus.70.lo/o of the unpaid family workers in poor

households in rural areas are women and in the urban areas they account for 90.5 per cent. 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 womcn in the family worker category remains high irrespective of
location. The levels of unemployment in all areas are higher for women than for men.

Table 3.16. Gender distributiotr oJ ecuunticulh aL'live ryryulation h\. tl2? of industrr

lndustry Rural Poor 'oor Rural Non -Poor Urban Non -Poor All Poor All Non -Poor

Male Fema Male Female M F M F M F M F

Aqriculture 46.4 53.6 39.4 60.6 44.0 56.0 35.8 64.2 46.O 54.0 43.6 56.4

Forestry 82.6 17.4 49.7 '10.3 63.8 36.2 81.9 18.1 83.5 16.5 66.2 33.8

Fishinq 95.4 4.6 76.6 23.4 89.2 10.8 84.3 15.7 90.9 9.1 88.8 1 1.2

Sales/Services 66.3 33.7 53.7 46.3 65.4 34.6 64.4 35.6 59.9 40.1 64.9 35.1

Manufacturinq 70.7 29.3 89.6 10.4 83.9 l 6.l 75.8 24.2 81.9 18.1 80.4 19.6

Mininq 91.8 8.2 100.0 0.0 100.0 0.0 89.3 10.7 93.4 6.6 95.4 4.6

Transoort 92.9 7.1 97.7 2.3 97.9 2.1 96.0 4.0 95.2 4.8 97.2 2.8

Construction 94.3 5.7 99.5 0.5 98.s 1.5 96.3 3.7 97.3 2.7 97.9 2.1

Source : Govenvrrcnt ol'Kcnta, Wtllurt Mtnritoring SurtL't' ' 1997

Tuble -1.17. Genler distributiur ol uctivt ltoltulution bv (tnploltn(ilt .\tatu.\ (Ea)

Sourte: Goyemnrent of Kenva, Welfurt L(onitoring Survet - 1997

Employment Status
Poor Non-Poor

Urban Rural Urban

Male Female Male Female Male Female Male Female

Unemployed 49.9 50.1 37.7 62.3 44.8 55.2 38.2 61.8

Emolover 84.2 15.8 69.9 30.1 70.2 29.8 75.0 2.5

Reoular Employee (Skilled) 84.2 11.4 82.1 17.9 75.8 24.2 72.8 27.2

Reoular Emolovee (Skilled) 84.2 15.8 69.9 30.1 70.2 29.8 75.0 25.0

Casual Emolovee (Skilled) 86.7 'r3.3 94.6 5.4 90.0 r 0.0 77.6 22.4

Casual Emoloved (Unskilled) 67.4 32.6 42.8 57.2 66.6 33.4 58.5 41.5

Own account worker 53.8 46.2 42.4 57.6 48.8 51.2 55.6 44.4

Unoaid familv worker 29.3 70.7 9.5 90.5 26.2 73.8 10.8 89.2

Student/ADDrentice 56.8 43.2 50.5 49.5 54.9 45.1 57.1 42.9

Pensioner/lnvestor 90.7 9.3 92.7 7.3 9I.6 8.4 96.6 3.4

SicUHandicaooed 50.6 49.4 5.3 94.7 41.3 58.7 6.3 93.7
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Plate 3.2. Womenfetching grassfor livestock

The World Summit for Social Development held in Copenhagen in March 1995, attended by representatives

of 185 countries and over 100 Heads of State and governments made firm commitments to poverty

eradication as an ethical, social, political and economic imperative of human kind. Subsequently, the United
Nations declared 1997 - 2006 the decade of poverty eradication. However, the strategies for reducing

poverty begun at independence when the government identified poverty a major obstacle to attainment of
improved ind sustained national development. Subsequent policy documents including the 9th. National
Development Plan (2002-2008), the National Poverty Eradication Plan (NPEP), (1999-2015), the PRSP and

Acrion Plan (20O2-2005), the Economic Recovery Strategy for Wealth and Employment Creation (2003-

2007) and the Millennium Development Goals are all focused on poverty eradication.

The government's commitment to proper environmental management was further demonstrated by the

enactment of EMCA (1999) and the subsequent creation of NEMA. The principal goal of NEMA is to
promote and ensure sound environmental planning and the integration of environmental concerns into the

national socio-economic development planning processes at all levels. The government is further committed
to ensuring that environmental resources are sustainably utilized and conserved by communities through

effective participatory management practices.

The NPEP provides a long-term national vision and institutional framework for tackling poverty. It has three

major components: on rights and responsibilities of citizens, strategy for improved access to essential

services by low-income households and a strategy for broad based economic growth. The PRSP has specific
measures for reducing poverty in an implementation matrix which shows cost of each measure, the

implementing agencies, a specified time frame and indicators for monitoring expected outcomes.

The Economic Recovery Strategy Plan focuses on job creation and expansion of economic activities for poor
farmers, informal enterprises and economically disadvantaged groups.
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BOX T. FUTURE OUTLOOK ON POPULATION DYNAMICS, SETTLEMENTS AND
POVERTY

Population dynamics
r [n order to consolidate the gains realized in population and environment programmes, more effort will be

placed on promoting awareness on interrelationships between population, environmental concerns and
development planning.

. The imbalance between population and environment can be dealt with using a dual approach of a
population dimension coupled with one that deals with environment and development issues. More effort
will be put to ensure effective implementation of monitoring and evaluation of projects and their
sustainability.

Human Settlements
o The present condition of human settlements demands a pragmatic strategy for implementing existing

legal instmments and policy initiatives, especially the Physical Planning Act (Cap 286), Local
Government Act (Cap 265), EMCA (1999), the Water Act, the Roads Act, the Regional and Local
Physical Development Plans and the Slum Upgrading Programme.

Poverty
. The poor rely heavily on natural resources for their livelihood. There is need for building on existing

initiatives and strengthening ongoing process that take into consideration participatory planning and
implementation of programmes and projects that integrate environmental concerns into development
planning and decision-making, while at the same time enhancing sustainability.

o Actions which are directly relevant to the environment and which are imperative if Kenya is to reduce
poverty are:
o Reducing and halting of activities that lead to land degradation.
o Conservation and sustainable management of the rich biodiversity.
o Reduction of high rates of deforestation
o Mitigation of the adverse iriipacts of climatic change and other atmospheric conditions.
o Promotion of environmentally sound management of chemical products.
o Improvement of access to and quality of fresh water sources.
o Improvement of living conditions in urban areas.
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CHAPTER 4

LAND USE AND BIOLOGICAL DIVERSITY

4.I. LAND
The total surface area of Kenya is about 587,000 km2, out of which 576,000 km2 is land surface and 11,000

km2 is covered by water. Of the mtal land area, only 11 Vo is of high and medium potential, while the

remaining 83 7o is classified as arid and semi-arid lands (ASAL).

There are three broad classifications of land tenure systems in Kenya - trusVcommunal, public and

individual/ private ownership. Land tenure reform has been a slow but contintlous process and the current

policy reforms are geared towards sustainable management of land resources. Trustland is communal land

held by the local authorities in trust on behalf of the local communities, while government land is held by the

centrat government on behalf of the public. Public land is categorized into trustland and government land in

terms of access rights. lndividual lnnd tenure system is categorized into fieehold and leasehold tenure in

terms of access rights.

Land use refers to the type of uses that different areas are used for. Land use classification is influenced by

climatic characteristics, socio-econornic factors and governnlent policies. Land use is dynamic and

undergoes spatial and telnporal changes in response to the prevailing ecological and socio-economic

conditions. The temporal changes in land use give trends. A national land ttse policy is currently being

tbrmulated to address some of the shortthlls in the existing policy.

Land clegradation and desertiflcation is the net result of natural and human induced processes. It amounts to

the reduction of land capability to satisfy a particular use. It manifests itself in loss and or degradation of
soil, fauna, flora, water and biological productivity in areas under ecological stress.

Soil is an important non-renewable natural resource that supports life. In Kenya, soils are especially

significant because of the importance of agriculture. Soil patterns are influenced by geology, landforms,

altitude, and climate.

4.1.1 Soils
There are twenty-two (22) major soil types in the country, eighteen (18) of which are fbund in the ASAL.
Table 4.1 shows the distribution of clifferent soil types in different agro-climatic zones (ACZ). The

distribution of soil types in difl'erent ACZs provides infbrmation that may faciltate planning of that use and

management. Soils vary in their physical and chernical chalacteristics, being either saline or sodic or both.

Table 4.2lists major soil types, their characteristics, distribution, degradation hazard and major uses.

The government's initiatives that relate to soil conservation and management include the establishment of
the Kenya Soil Survey Project, the National Soil and Water Conservation Programrne, the Arid Lands
Resources Management Project, the National Agriculture and Livestock Extension Programme, Sessional
Paper No.6 of 1999 on Environment and Development, National Action Programme to Combat
Desertification, 2002, the National Environmental Action Plan (NEAP) of 1994, the enactment of the
Environmental Management and Coordination Act (1999), the 8'h National Development Plan (NDP) (2002-
2008), the Agriculture Act (CAP 318), the Water Act (2001) and the Forests Act (CAP 385).

4,l,2Land Tenure
In the high potential areas where individual land ownership is dominant, arable agriculture and relatively
intensive livestock rearing are practiced. In certain areas this has resulted in the sub-division of land into
small and unsustainable units often resulting in environmental degradation. Most ASALs are communally
owned as trustland under county councils. However, there is ongoing change from communal to
individual/freehold land ownership. Private ownership of land in the pastoral cornmunities tends to restrict
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movement under the traditional land use and management systems, which involve seasonal livestock
migrations.

The rapid increase in human population over the last few decades has influenced land tenure arrangements in
both the high and low potential areas of the country. The impact in the high potential areas is the sub-

division of land to un-economic units. High dependency on agriculture and scarcity of land in high potential
land has motivated large numbers of people to look for land in ASALs or migrate to urban centres.

The impacts associated with a tenure system vary from one region to another. Sub-division of land under
individual tenure has varying impacts on the environment. Where land sub-division has been accompanied
by poor land use practices, environmental degradation has taken place.

Table 4.1. Distribution of different soil rypes per ACZ (000 Ha)

SolI type Asro-Climatic Zone
I II m IV VI VII

ACZ extent 25054 23889 25636 28s50 87397 t26434 265687

Fluvisols 85 47 224 r780
Gleysols 47 38 9 684
Reeosols 28 75 384 675 1012

Leptosols tt2 59 60 187 628 609 35 l5
Arenosols 91 tt2 56 246/,
Andosols 334 323 261 84 66
Vertisols 73 184 316 558 637 750
Solonchaks r9 9 534 1328

Solonetz 30 8 84 250 2172 6338

Phaeozems 112 179 267 374 553 66

Grevzems tt2 9
Cambisols 418 284 410 636 l8l0 1565 3l l8
Luvisols 49 104 66 298 l 588 l 80s I 809

Planosols 80 112 172 178 281 495 t27t
Acrisols 459 tt2 187 380 853 487 1608

Nitisols 791 444 362 123 l3t 56 200
Ferralsols t3l 415 431 140 745 1997 145

Histosols 94
Totel 2647 2247 2577 3r00 7903 11379 26022

Source: Muchetw et al., (1987) with adaptations
NB. t lon2 = 1,000 ha.

Table 4.2. Distributions of the major soil types in Kenya

TVpe Cherecteristlcs Distribution Lend use Desredetion hezerd
Histosols Poorly drained; high

*oM.
Swampy areas in Kano plains,
Kisii, Uasin Gshu, Cherangani
hills, Mt. Kenya, Elgon,
Nvandarua.

Wetlands, papynrs, reeds,
grazing, reclaimed under
rice, bananas

Moderate - higb soil
acidity upon
reclamation.

Leptosols Shallow, rocky, low
moisture storaqe.

Hilly, mountainous areas Grazing, forestry. High - runofferosion.

Vertisols Black cotton soils,
imperfect drainage,
crackins. hish OM.

Plains of Athi, Kapiti, Kano,
Kaputiei, Mwe4 Bura East.

Rice, cotton, horticulture,
grurng, maize, pigeon
Dea.

low - gully erosion.

Fluvisols Stratified
frequent
deposits.

layers,
alluvial

Floodplains of Tana, Kerio,
Yala, Nzoia, Athi, Tana delta,
l.orian swamp.

Dry season grazing,
millet, sorghurL maize

Moderate- gully from
stratification.

Solonchaks High salt content,
lowOM.

Extensive in Garissa, Turkana,
Marsabit Districts, Chalbi desert,
Amboseli National Park.

Support poor
vegetation,
lrazine. salt lick.

nafural
sporadic

Moderate to high - wind
& water erosion.

Cleysols Poorly drained, high
topsoil OM.

Swamps and marshes shores of
Lake Victoria, Kisii bottomlands,
Tana delta

Wetlands and riparian
reserves, dry season.
srazins. subsistence croos

Low - seasonal water
logging.
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Andosols Young volcanic soils,
well drained, porous,
low bulk density,
hish OM.

High altitude volcanic areas like
Mt. Kenya, Elgon, Longonot,
Chyulu, Nyandarua.

Indigenous/plantation
forestry, tea, cofIee,
dairy, potatoes, grazing,
wildlife conservation.

Moderate to high - mass

movements, water
erosion, wind defl ation.

Arenosols Excessively drained,
coarse texture, low
*OM, low moisture
storage, support poor
natural vegetation.

Coastal, Eastern and North
Eastern.

Support poor natural
vegetation, cashew nds,
coconuts, mangrove,
cassava, maize, grazing,
sand harvestins.

Low to moderate
surface sealing.

Regosols Well drained, loose
material, rocky,
stony, low moisture
storage.

Steep upland, hilly and
mountainous areas, west of Lake
Turkana.

Support poor natural
vegetation, indigenous
forestry, grazhg, wildlife
conservation, limited
sorghum and millet.

Moderate to high
overgrazing, causing
high runoff.

Ferralsols Strongly weathered,
porous, high
moisture storage, low
fertilifv.

Eastern (Machakos, Kitui,
Kajiado), Coast (Kwale, Taita-
Taveta), Rift Valley (Kericho,
Nandi, Trans - Nzoia).

Coffee, tea, maize,
pulses; millet, cowpea,
sorghum, grazing,
wildlife conservation.

Moderate - water and
wind erosion.

Planosols Imperfect - poorly
drained, slowly
permeable subsoil.

Plateau and bottomlands in
Nyandarua, Bomet, Laikipia,
Narok. Tana River, Garissa,
Kericho, Kwale, Kaiiado.

Pasture for dairy, shallow
rooted crops.

Low
waterlogging.

seasonal

Solonetz Sodic soils, high
sodium content, poor
soil structure, poor
aeration, low OM.

Eastem and North Eastem (Mt.
Kulal, [,ake Turkana area, Tana
River, Garissa, Wajir, Mandera,
Marsabit, Amboseli National
Park.

Supports poor natural
vegetation, grazing,
wildlife conservation.

Moderate to high -
overgrazing causing
wind and water erosion
(gully).

Greyzems Moderate to
imperfectly drained,
hish OM.

Plateau adjacent to Olooloo
escarpment in Transmara

Grazing,
conservation

wildlife Low seasonal
waterlogging.

Phaeozems Well drained, porous,
hiCh OM, high
moisfure storase

Narok, Laikipia, Athi Kapiti
plains, Lunga Lunga in Kwale.

Wlreat, maize, barley,
peas, rape seed, extensive
sazins..

Low

Nitisols Kikuyu red loams,
well drained, porous,
high moisture
storage, high
structure stabilitv.

Central Kenya, South Nyanza,
Westem Kenya, Emali, Marsabit.

Coffee, maize, tea,
potatoes, vegetations,
pulses, dairy, sorghum,
millet, grazing.

Low - water erosion.

Acrisols Well drained, porous,
low base stafus,
prone to surface
sealing, low moisture
storaqe.

Eastern, Central and Westem
Kenya.

Millet, sorghum, maize,
pineapple, cowpea,
pigeon pea, c.rssava.

Moderate to high -
surface sealing causing
high runoff.

Luvisols Well drained, porous,
prone to surface
sealing.

Coastal, North Eastem and
Eastern

Cashew nuts, cassava,
mangoes, bananas, maize,
cotton, millet, sorghum,
cowpea, ground nuts,
gJau;ir.g,.

Moderate to high -
sealing causing water
erosion.

Cambisols Young
weathered.

little Occur in association with other
soils throuehout the countrv.

Barley, maize, millet,
sorghum, srazins.

Low --overgrazing
causins runoff.

Source: Adapted from Sombroek et al ( 1982)
*OM - organic matter; *NP - National Park

Land use conflicts often occur in the ASALs between pastoral and agricultural communities. Conflicts arise
mainly over water use and pastures. In areas affected by conflicts, conservation efforts are often neglected.

Government policies on land have historically determined the type of land tenure systems for different parts
of the counttry. Under colonial rule, land policies set aside Scheduled Areas specifically for the White
Settlers under individual land ownership. In the post independence period, the government land policies
have been geared towards improving the economic status of the citizens through effective agricultural
production. This was the genesis of land sub division and its inherent environmental problems.

Land Use and Biological Diversity JJ
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The Government's response to land tenure issues include policies and strategies that are intended to protect

public and individual interests in land and also to ensure optimal use of available land. Various legislation,

policies and strategies that have been formulated over the years to address these issues include the Survey

ict (CAp 299), Registered Land Act (CAP 300), Land Adjudication Act (CAP 284), the Government Lands

Rct iCnp 280), physical Planning Act (CAP 286), Trustlands Act (CAP 288), Environmental Management

and Coordination Act (EMCA), of 1999, Agriculture Act (CAP 318), the Njonjo Commission on Land Law

Legislation, and Sessional Paper No. I of 1996 on Environment and Development'

Figurc. 4.1, Protected areas in Kenya

a

4.13 Land Use
Land use is greatly influenced by climatic characteristics, socio-economic factors and government policies.

Land use types vary with the agricultural potential and ecology of an area. Thus, the limits of productivity

are dictated-Uy prevaiting climate, soils, hydrology and landform conditions. Agro-ecological factors also

influence the suitability-or an area for particular use (table 4.2). Land use is divided into four broad

categories, namely crop production, livestock production, forestry deVelopment and wildlife conservation.

The ASAL areas cover over 48.0 million ha, of which 9.6 million ha support some form of agriculture, 15

million ha is only suited for livesrock keeping and the rest (24 million ha) is dry and only suitable for

nomadic pastoraliim. Migrant farmers havsoften adopt farming techniques that are unsuitable to the ASAL

environrnents. The trigh ird medium potential lands (HMPL) cover 9.4 million hectares, of which about 1.1

million ha is covered Uy g"-" parks (Figure 4.1),2.8 million ha is cropland, 2.8 million ha is for grazing,2.0

million is forested and 0.5 million ha is covered by urban centres, homesteads and other infrastructure.
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,

Table 4.3 l,and use potential in Kenya

Agro-ecological
Zone

Potential land use Percentage of
total

t-ilt Medium to high: intensive arable agriculture and livestoc[iorestl
and some game park

17%

IV&V Marginal to medium: Dryland agriculture and forestry ranching anr
wildlife conservation

19%

Marginal: extensive pastoralism and wildlife conseryation u%
Total r00%

Loss of biodiversity is brought about by continuous expansion of agriculture into hitherto forested or non-
cultivated areas such as wetlands. Salinization in irrigated areas, soil erosion and depletion of ground water
resources are some of the serious environmental damage of agriculture in the ASALs. Over-grazing and
general land degradation is common in both high potential and ASAL areas where arable agriculturi and
livestock rearing are practised. Other impacts include land use conflicts, food insecurity, poverty and
cultural erosion and social instability by immigrants, especially in the ASAL areas where populations are
culturally conscious and conservative.

Responses related to land and land use include Sessional Paper No. I of 1965 on African Socialism and lts
Application to Planning in Kenya, Sessional Paper No. 6 of 1986 on Economic Development for Renewed
Growth, Sessional Paper No. 2 of 1994 on Nationctl Food Policy, and Sessional Paper No. 6 of 1999 on
Environment and Development, National Policy on Economic Recovery and Wealth Creation of 2003,
National Development Plan 2002-2008, Arid and Semi-arid Lands Development Policy (lgg}), the National
Action Programme to Combat Deser-tification, Arid Lands Resources Management project, National
Agricultural and Livestock Extension Programme and the Poverty Reduction Strategy Rapei lzOot-2004).
All these documents espouse the importance of sustainable land use with a view to conserving and protecting
the environment and natural resources.

4.1.3.1 Crop Productian
The need to feed the ever increasing population, provide employment to the labour force, provide raw
materials to industry and earn foreign exchange for the country constitute the driving forces that cause
environmental degradation in agricultural systems. Increasing food production in a sustainable manner in
order to meet the needs of the growing population remains the biggest challenge for agriculture.

Productivity of the HMPL is declining in the face of the growing demand for food and other agricultural
products. Soil erosion, declining soil fertility, flooding and loss of biological biodiversity are increasing in
all areas.

Sub-division of land has resulted into small uneconomic sizes, which cannot be sustainably utilized.
Intensive cultivation and encroachment on land only marginally suitable for cultivation, however, remain the
main option. These options, however, have various impacts on the environment, some being negative and,
therefore, not sustainable.

In the HMPL, agricultural production is mainly under rain-fed conditions or with minimal irrigation. pests
and diseases are colrunon all the year round. However, their threshold to cause economic loss in production
occurs seasonally. Most pests are detrimental to crops under dry weather conditions, while some cause
damages when it is wet. Their prevalence also depends on crop type and enterprise mix at farm or agro-
ecosystem levels.

Poor irrigation technologies have also resulted in soil salinization, as is the case in Kibwezi where farmers
use furrow irrigation. Cultivation of riverbanks has accelerated the rate of riverbank erosion in most parts of
the country. Irrigation of unsuitable soils and/or poor quality irrigation water has affected irrigation r"h"*",
in Taveta in Taita Taveta district, Matuu in Machakos district, Kinna in Meru district and along the Ewaso
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Ngiro River in Isiolo district. Salination has occurred in507o of soils under irrigation in the country' All

i#gation schemes in ASAL areas are therefore considered to be under slight Iand degradation hazard due to

salinity.

Credit for agricultural production has progressively been left in the hands of the private sector within the

context of liberalization. ttre limited credit given io agriculture has compromised rural growth and poverty

reduction. However, the government has renewed its interest in promoting credit to farmers and agricultural

processors through micro-credit schemes, farmer-organizations, non-governmental organizations (NGOs)'

and cooperative credit programmes. Further low priority fbr research and development limits the

contribution of technology iri sustainable agricultural production. On the other hand, low rates of adoption

of new agricultural techriologies minimize the contribution of technology in sustainable agriculture and rural

developrient. This is furtf,er complicated by inadequate budgetary allocation for agriculture, limiting

provision and deepening ofextension-research-iarmer linkage through which technology transfer is realized'

Due to neglect and under.investment in rural infrastructure, most rural road and telecommunication networks

have become dilapidated. This leads to inabilities to market or increases marketing costs for producers. To

overcome these bottlenecks, the government has formulated a rural development strategy to provide a

coherent framework for effective coordination of investment activities in rural areas'

Commodity price fluctuation either demotivates farmers to produce if prices are low 
-or 

encourages them to

expand production if prices are good. Inadequate policy, Iegal and institutional frameworks encourage

un.sustainable production patterns 
-as 

a result of ionflicting coordination with consequent negative impact on

the environment tlpon which agriculture is based'

4. 1. 3.2 Liv e sto ck Productio n

Livestock sector contributes about 4OVo of agricultural gross domestic product (GDP) and about l07o of the

total GDp. The dairy industry is well devel6ped with an annual production of over 2 billion litres of milk.

Small-scale holders account ior SOVI of the total milk production. The sector is a key source of income to

over 60,000 households in the high potential areas. Sale of livestock and their products contribute

significantly to incomes of rural househbtds. lmproving the productivity of all the livestock systems would

significantly contribute to poverty reduction in the rural areas.

A number of factors limit increase in milk production. These include poor genetic potential of most of the

existing herds, inadequate extension services, limited use of modern technologies and inadequate

institutional frame*orks. For example, liberalization of milk processing and marketing has led to the entry

of a few private processors, which cannot cope with the total amount of milk produced by farmers'

Ninety per cent (9OVo) of beef cattle are owned by subsistence farmers and pastoralists. The cattle

poputation in 1990 exceeded l0 million, while sheep was 5.9 million, camel (700,000) goat (7'7 million)

most of which are found in the pastoral areas (Plate 4'l)

Emerging livestock practices include the keeping of ostrich, guinea fowls, donkeys and snakes. Snakes are

kept ior 
-r"no* 

and skin and crocodiles for itin and meat. The ostrich population under domestication is

approximately 10,000 and production is concentrated in the ASAL areas in the Rift Valley, Eastern and

ioast prorinces. Guinea iowls and quails are mainly domesticated in western Kenya where they are

considered a delicacy. Donkeys are kept all over Kenya mainly as a beast ofburden'

I

I
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Plate 4.1 Herding goats in a seasonal river bed in northern Kenya

#

.:r i*'
,.i
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Overgrazing on herbaceous and grass material as well as other vegetation types, Ieaves the ground bare. Soil
compaction by livestock and farming machinery decreases the rainfall infiltration rate and increases surface
run-off. This increases soil erosion thereby causing further land degradation. Examples ofovergrazed areas
are in Baringo, Keiyo, West Pokot, Turkana, Marsabit, Wajir, Tana River, Machakos, Makueni, Kitui,
Nyando, and Mwingi districts.

Pastoralism is the main livelihood in ASALs. Seasonal transhumance is the major adaptation strategy for the
limited forage and water. However, production faces a number of pressures/challenges such as drought, poor
infrastructure and marketing systems. Pests and disease prevalence, resources use conflicts and inadequate
institutional and policy frameworks further constraint the sector's development.

4. 1.3.3 Forestry Development

Forest cover in the country has been decreasing due to clearing for settlement, cultivation, extraction of
forest products, and fuel wood. With restricted access to government forests, the sources of treelforest
products are the agricultural and ASAL areas. The demand for charcoal especially in urban centres has
caused severe deforestation, particularly in ASAL areas, which are the main sources of charcoal. The
magnitude of the sale of charcoal along the Nairobi-Mombasa highway, Nairobi-Nakuru road, Mai Mahiu-
Narok- Bomet and Machakos-Kitui roads gives an indication of the rate of charcoal production. It has also
been reported that charcoal from Turkana district is sold in Kitale and Eldoret towns.

Cutting of trees in cultivated lands for fuel wood, timber and other construction materials is causing alarm in
Central province, parts of Rift Valley province, and Eastern province. Deforestation that has occurred in
water catchment areas of Mt. Kenya, Aberdares,Mau, Mt. Elgon and Kaptagat forests have negatively affected
the watersheds. The ability of the water catchment areas to regulate run-off has been reduced with
subsequent flooding, for example in Bundalangi in Busia district.

Forests are classified under four major types, based on climatic conditions (table 4.4).
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82.500 ha. 097o of the total region)

2 I I ,000 ha. (O .4Vo of the total region)
andHills ArabukoShimbaForestCoastal

TaitaandForestinclude Marsabithillzolle forestsforestzone (Dry topDry
VuriaandKasigauMbololo,forestsHills ones Chawia, Ngangao,(main being

748,500 ha. (187o of the total region)Montane Forest (Mt. KenYa forests, the Aberdares/Kikuyu Escarpment and

of MontaneMau forests are
49,000 ha. (1.97o of the total region)Westem Rainforest (The Kakamega and Nandi forests as well as small patches

in Nyanza and Western Provinces are forests under this

Table 4.4 Classification of indigenous closed canopy forests

Source : Forest DePartment records

Most forests which are classified as woodlands and bushlands are found on Trust Land and unalienated

govemment land. There is limited information on the hectarage, quality and importance of these dry land

forests. Mangroves are salt-tolerant evergreen forests that occur in the transition zone between dry land and

open ocean.

Nearly all plantation forests are found on gazetted government land. The plantations have been established

to reduce pressure on indigenous forests and to maintain a sufficient supply of industrial timber for the

country's needs. Between 1910 arrd 1946, the plantation forest cover doubled from 800 ha to 1,540 ha and

by t9i6, it had reached 143,120 ha. By 1988 it had reached 165,000. However, area under plantations

rapidly declined from 165,000 ha in lggg to g0,000 ha by 2003. Table 4.5 shows the stocked area by species

as of 2003.

Table 4.5. Stocked area by sPecies

Source: Forest Department records

Over the years, the country has continued to lose most of its forest cover. Between 1990 and 2000 alone, the

annual lois was estimated to be 93, 000 ha. A total of 67,184.6 ha was excised in 2001.

The total area offorest cover in Kenya has been a subject ofdebate over the recent past. This is because no

recent survey has been conducted to determine the exact hectarage of forests' Further, there is no consensus

on the prop". definition that the country should adopt for a forest. For example, some areas that are included

as forests, are not forested.

4.1.3.4 WilUW Consemation
wildlife contributes greatly to economic development through tourism and tourist related activities. Foreign

exchange is generated through visits to the wildlife conservation areas such as national parks and reserves as

well as sanctuaries. Emplolment is also generated through tourism. National parks and reserves currently

occupy about 87o of Kenya's land area'

Major challenges to the wildlife sector are loss of natural habitats due to changes in land use, inadequate

policies on *i-ldlif" conservation, poaching and encroachment of conservation areas often resulting into

tansmission of diseases and resource use conflict. Communities' negative attitude towards conservation is

partly due to the extremely low compensation offered for losses caused through wildlife conflicts.

ha.

ha.Pines
730 ha. .2Vo

744ha.
ha.Total
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Environmental degradation due to loss of tree cover and soil degradation in certain parks such as Amboseli
as well as overstocking in Amboseli, Masai Mara and Laikipia his also increased habitat degradation.
Degradation of conservation areas results in, reduced number of visitors, decreaied employment
opportunities, drop in foreign exchange earnings, reduction in animals numbers, encroachment of buffer
zones and migratory corridors and destruction of breeding habitats.

The Wildlife Conservation and Management Act (1976) provides for the protection, conservation and
management of wildlife in Kenya, while the Forests Act (Cap 385), provides for the proper management of
forest resources. Both are due to be amended to be in tandem with iunent challenges. 

^The 
Environmental

Management and Coordination Act (EMCA) of 1999 also supports the conservatio;f wildlife habitats both
in and outside protected areas.

4.1.4 Land Degradation and Desertification
In the fragile dryland ecosystems, land degradation greatly reduces land capability to support human, animal
and plant life. Land degradation also occurs in the high potential *.u., 

"rp".ially 
where inappropriate

agriculture is practised.

Soil erosion causes decline in soil fertility. It further causes soil surface sealing and reduced infiltration rate,
which reduces water availability to plants. This problem is common in Machakos, Kitui, West pokot,
Baringo, Keiyo and Marakwet districts.

Table 4.6 Magnitude and distribution of erosion haTard in Kenya

Source: Mwango and Okoth, 1990.

The degradation hazards of saline and sodic soils in the country is estimated to cover about 217,800km2 in
the ASALs in north-eastern province which is about 4Ovo of the land surface of the country. The magnitude
and distribution of soil erosion hazard in Kenya is influenced by rainfall erosivity, soil erodibility, an-cl slope
of the land and soil cover (table 4.6).

Vegetation degradation in the ASAL is due to overgrazing, uncontrolled buming, fuelwood and charcoal
burning, devegetation, and cultivation pressure after sub-division of ranches, installation of water points and
settlements of pastoralists and refugees. This is found in districts like Samburu, Turkana (around Kakuma
refugee camp), Garissa (around Dadaab refugee camp), Laikipia (ranches sub-division for cultivation) and
charcoal burning along major highways.

Land degradation is also caused by inappropriate land use practices, overstockin glovergrazing, deforestation,
poor irrigation methods, over exploitation of aquifers, intensive tillage and cropping, iecurrent drought and
climate change, among others. These factors often lead to problems that threaten nuto.ul resources base and
the sustainability of ecosystems that support life.

Land degradation has reduced agricultural productivity, carrying capacity of grazing lands, water quantity
and quality, and fuel wood output. About 35vo of the country is vulnerable tJtana degradati,on ani

Hazard Class Extent Distribution Areas of occurrence

Very slight 2s3,900 43 RiftandPlains flood lnplains Northern-Eastern, Coast andEastem, parts
v

Slight 51,600 8 Dissected ofplains andAthi Tanagentle slopes PlainsCoastalalong Rivers, and
of andKwale Kilifi Di iadoUplands stricts, District andKaj North-western

Moderate 00 24 Humid to semi-arid east and west of Rift
Severe 56,500 l0 lower foot of mountains and mountarn

severe 100 4 Mountains and
Non-hazard ll Lava flows in northern and Hills.
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desertification. This intense human pressure on the ecosystems has led to accelerated land and watershed

degradation due to deforestation, pooi lurd use, inappropriate farming practices, soil erosion, water pollution

ani sedimentation as well as siltation of lakes, dams and rivers.

Kenya is prone to cyclic droughts; major droughts occur every ten years, minor ones every 3- 4 years and

yeariy in northern districts of tlhe couniry. Drought causes loss of ground cover. This climatic phenomenon

Luu.", significant and frequent variability in agiicultural production, reduces crop diversity' causes market

failures and increased economic losses. Drought also causes mass movement of people and animals,

shortage of water, overgrazing, shortage of energy and food, which indirectly lead to loss of biological and

economic productivity of the land.

Land degradation results in loss of soil fertility and biodiversity, which are the basis of sustainable

agricultuial production. This exacerbates rural por"rty and social insecurity as evident in certain parts of

northern Kenya.

4.2. BIOLOGICALDIVERSITY

4.2.1. Introduction
Kenya has a wide range of plant and animal life. These are important sources of food, beverages, medicine,

forale, vegetable oil, ibre and hides and skins. It has been estimated that there are 35,000 known species of

planis, anlmals and microorganisms in the country. However' many species still remain unknown and

possibly not even discovered] This indicates that the country has one of the highest gene pools with some

ipeciejUeing either endemic, rare, threatened or vulnerable'

Inland water ecosystems contain a broad variety of fauna and flo-ra. For example, Lake Victoria has over

250 fish species, most of which are endemic; LakeTurkana has 48 fish species of which ten are endemic;Lake

Magadi has one fish species, which is endemic whereas the rest of the alkaline Rift Valley lakes are poor in

fish resources. The Tana, yala, Nzoia, Athi, Uaso Ngiro (North) and Malewa rivers largely contain non-

cichlid fish species. Tana River system harbours the lugest number of riverine fishes species. The cold

upper reaches of the Tana River harbour trouts that were introduced during the colonial era.

The coastal and marine ecosystems are home to a wide range of animal and plant communities of the coral

reefs, off'shore islands and intertidal zones. The coastline is indented with river estuaries and creeks, many

of them lined by mangrove forests teeming with different types of fish, crustaceans and molluscs' Mangrove

swamps occur along parts of the Kenyan shoreline, especially in sheltered creeks and estuaries. Eight species

of mangroves occur, the commonesi of which is Rhizophora mucronata. Lamu district has the country's

most extensive mangrove swamPs'

4.2.2. Agricuttural Biodiversity
Some plant and animal species are either domesticated or are in the wild. Plants that have been domesticated

include cereal crops sorne of which have adapted very well owing to their remarkable physiological

adaptability. The genetic diversity in agro-systems in the country is threatened by pressure from cross

breeAing and the introduction of exotic varieiies of crops and animals. Today millets have been largely

replaceJ by maize as the leading staple food and it is produced in all the arable parts of the country' The

triitr ana unsustainable consuniption of resources by a small but fairly rich minority of the country's

polpulation, coupled with the deitructive habits of the poor people in a desperate bid for survival, have

utter"A, ou"r-"*ploit"d or destroyed natural habitats where biodiversity resides, thereby affecting the status

of local agricultural biodiversity.

The greatest factor contributing to the loss of crop and livestock genetic diversity in the country is the spread

of hilh-input agriculture and dlsplacement of the more diverse, traditional agricultural systems in the higher

potential ar"as.i"ginning in the 1960s and 1970s, high-yielding varieties of crops were gradually introduced

io replace traditioial croi varieties and their wild varieties. Consequently, traditional crop species suffer

l
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from neglect and under-utilization by a wide segment of the society. This undermines conservation efforts of
certain genetic resources, which would otherwise be source of livelihood were it not for the changing
production and consumption patterns.

Kenya is now the second-leading world exporter of cut flowers, which are mainly grown in the central
highlands and the Rift Vailey. Almost all the varieties grown are exotic, with roses and camations being the
leading species. Considerable diversity occurs within and between species.

The country is also rich in animal diversity. Domesticated animal diversity includes cattle, sheep, goats and
camels. The East African Goat is indigenous to East Africa and is mainly found in the semi-arid areas of the
country. It is quite resilient and survives in very harsh environments.

The Galla Goat breed is indigenous to northern parts of Kenya. It has distinct intra-species diversity. The
breed is hardy and thrives well in the dry low altitude parts of northern Kenya. The Red Masai Sheep is
predominantly reddish-brown in colour and are kept by the Masai community. It is famous globally for its
genetic trait of resistance to the flat worns, which affects the quality of wool in sheep. Encroachment of
arable agriculture threatens its habitat.

The exotic sheep breeds are predominantly found in the highlands west and east of the Rift Valley and
include the white Merino and the Corriedale. Their population has declined considerably as a result of the
collapse of the major wollen mills, expansion of crop cultivation in the former sheep farms and inadequate
policies.

The ability of the East African shorthorn Zebu cattle breed 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. For example, two
main types have developed through natural and local selection: Large East African Shorthorn Zebu, found
mainly in the drier areas of northern Kenya, and the Small East African Shorthorn Zebu occurring in the
wetter areas of Kenya. The animals are valued for their resilience, which enables them to survive harsh
environments. The main threats to this breed are diseases such as trypanosomiasis and brucellosis and cross
breeding with the exotic breeds leading to genetic loss. The Boran breed is an important dual-purpose local
breed mainly found in the drier northern parts of the country. It is tolerant to extreme climatic conditions and
most of the endemic livestock diseases. It is also well known for its meat quality.

A number of exotic breeds are also found in the country. They are found in the highlands, especially in large
f;arms in the Rift valley. Dairy and beef breeds are common in the highlands and the Rift Valley.

(iovernment policies, promoting export crops such as tea and coffee have resulted in neglect of the
production of certain crops in some parts of the country. Intensification of production causes stress, nutrient
clepletion, soil erosion, reduction of genetic diversity among major crops and eventually broader
consequences on biodiversity. The loss of indigenous knowledge on food production and ecosystems is
inevitable as a result of rural to urban migration, and neglect, with the potential loss of certain indigenous
crop genetic resources.

R.elevant international responses include various multilateral environmental agreements (MEAs) such as the
'United Nations Convention on Biological Diversity (UNCBD), United Nations Convention to Combat
Desertification (UNCCD), United Nations Framework Convention on Climate Change (UNFCCC).
National policies and programmes include the National Agriculture and Livestock Extension Programme
(NALEP) and the National Biodiversity Strategy and Action PIan (NBSAP).

4.2.3 Forest Biodiversity
Forests rank high among Kenya's important resources and are an integral part of national development. In
1991, closed canopy forests were estimated to cover 1.24 million ha. This was just about ZVo of the
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country's land area. Recent estimates based on remote sensing data indicate that against a global forest cover

of 21.43Vo, and an average for Africa of 9.25Vo, Kenya's forest cover stands at a critical l.7Vo.

Most of the closed indigenous forest canopy cover occurs in large gazetted forest blocks. This is restricted to

semi-humid and humid areas, where they occur as islands on top of inselberg structures in the lower parts of
the country, along rivers, and in the narrow, wet coastal belt. The savanna woodlands and bush land forests

arethemostexpansive,occupyingabout 6l.47oof thelandcoverin 1995. Mostof theseforestsarefoundin
the semi arid areas.

Plantation forests have been established to meet the growing demand for industrial wood. Existing

indigenous forests are being replaced with the fast growing exotic trees. Kenya is also well endowed with
mangrove forests, which cover 54,000 ha, found in Lamu, Tana River, Malindi, Kilifi, Mombasa and Kwale

districts. Additionally, households grow trees as an integral part of their land use systems. Such trees

provide a range of products including construction timber, wood fuel and non-timber forest products. The

recent decrease in wood supply from government plantations raised prices of farm wood. The ban on

plantation logging instituted by the government in 1999 also resulted in an increased demand for wood

products from private farms.

The management of gazetted forest reserves is vested in the Forest Department. In addition, forests are

found in national parks and national reserves managed by the Kenya Wildlife Service (KWS) and national

monuments managed by National Museums of Kenya (NMK). Examples of forests managed by the NMK
are the Kaya sacred forests found in the Coast Province; the City Park, the Njuri Nieke in Meru, Mathembo

in Ukambani and the Mukurwe Wa Nyagathanga in Muranga. Table 4.7 shows indigenous forest cover in

the national parks and reserves. An estimated 100,000 hectares of forest are found in trust land and vested in

the respective local authorities under the Ministry of Local Government. Much of this land has been

proposed for gazettment as forest reserves.

There are also indigenous forest areas under private ownership, either as units held individually or within
group ranches. Many of this usually smallholdings are important for water catchment functions. Data on the

actual size is not available.

Table 4.7 Indigenous forests in national parks and reserves

Category of Gezettment Total Number Total area
(Ha)

Aree under
indigenous forest

(IIa)

7o of aree under
lndigenous forests

National Parls 22 2.9A4.690 63.000 2.17o/o

+National Reserves 28 t.537.174 14,000 0.91%

'*Marine Parks and
Reserves (Manlroves)

8 (4 Parks and 4
Reserves)

5l,000 14,000 27.450/o

Total 4.492,8@ 9r.000 2.03o/o

Source: KWS: Surunary of National Parks and Reserves ( 1999) and Wass ( 1995).

* This figure does not include the Mt. Kenya National Reserve covering 2,124 km2 (212,400 ha.) that was gazetted in 2000 by Legal

Notice # 93 of 246 July 2000
** Assumed to include both parks and reserves only using the category of marine reserves.

In 1994, gazetted forest reserves accounted for 1,687,390 ha. Included in this category are most of the large,

closed canopy forest units in the Aberdares, Mt. Kenya, Mt. Elgon, Mau and plantations. Since 1994 this

area has declined to about 1.2 million ha.

Most of Kenya's forests are lost through excisions (table 4.8), illegal logging, charcoal production, illegal

cultivation, encroachment for settlement and farming, livestock grazing, landslides and quarries/mining,

forest health problems (fires, pests and diseases and game damage), and settlements in trustlands. Further,

weak political and institutional framework contributed to loss of forest cover. Table 4.9 shows summary of
forest additions.
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Impacts of forest loss include loss of water catchments and biodiversity, reduced water availability, reduced
raw materials for industry, and reduced hydroelectric power generation capacity. It also affects agriculture
and tourism.

The government has put in place a number of policy instruments to deal with the problems of the forestry
sector, mainly degradation of forest ecosystems. These include the Draft Forest Policy (2004), Forests Act
(Cap 385) and Forest Bill (20(X), Environmental Management and Coordination Act (EMCA) of 1999, the
Water Act (2002), the Wildlife (Conservation and Management) Act (1985) and the Pove(y Reduction
Strategy Paper (PRSP).

Table 4.8. Summary of forest reserles excised./ proposedJbr excision

Year Total Offi cial Excisions Proposed Excisions
1963 - 1969 90,716 ha. 45 ha.
1970 - 1979 12,272ha. 12,201 ha.
r980- r989 44,067 ha. 4,593 ha.
1990- 1994 6,659 ha. 1,433 ha.
1995 - 1999 701 ha 5,243ha.
Total 154,415 ha. 23,5 1 5 ha.

ktble 4. 9 Summary ctf additions to forest estute

Year fficial Additions Proposed Additions
1 963-1 989 86,889 ha. 302 ha
1990- 1994 25,465 ha. 1,332 ha.
1995-1999 863r l1 ha
Total '113,217 ha. '1,645 ha.

* Most of these were Kaya Foresls lhut w,ere declured Nutiorutl Monutnent.t

4.2.4. Wildlife
To conserve wildlife, the government established the national parks, which currently occupy about 8olo of
Kenya's land area. The gazetted protected areas and other sites of environmental significance in Kenya are
in Table 4.10. The Kenya Wildlife Service is mandated to conserve and manage the wildlife, which has both
economic and aesthetic values. The major threat to genes, species and ecosystems is loss of natural habitats
due to changes in land use patterns and inadequate regulatory and management instruments. For example
drainage of wetlands for agricultural purposes leads to loss of biodiversity. Table 4.11 shows total number
of species including those extinct or under threat in Kenya.

In Africa, Kenya is ranked as third highest in richness in mammal species
known to exist in Kenya, l0 are endemic.

Out of the 334 mammal species

The conservation of the elephant has been critical in the country as the species has been heavily poached for
its ivory, which is highly priced internationally. By 1989 there were 16,000 elephants having dropped from
170, 000 in 1973. This drastic drop prompted the elephant to be placed in Appendix 1 of the Convention on
International Trade in Endangered Species (CITES). By 1996, Kenya had a population of 26,000 elephants
but then the down listing of the elephants to Appendix I I has impacted negatively on the population due to
rising poaching activity.

Loss or damage of crops by wildlife is common among farming communities living in areas where the
animals co-exist with humans and where the migratory routes and dispersal areas for animals coincide with
the farming or grazing areas for livestock. The elephants have been the major source of conflicts due to the
destruction of crops. The incidents of lions predating on livestock have been also a source of conflicts.
Other animals, which cause damage to crops, include the buffaloes, antelopes and baboons. The human
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wildlife conflicts have been exacerbated by people encroaching into protected areas, dispersal areas and

migratory routes due to limited space.

Table 4.10. Protected areas and other sites o si ni icance in Kenya

Number Area in ha.

National 22 2,905,002

Marine 5 5,400

reserves ll 52,679

National reserves 22 t,452,755

Marine national reserves 5 '70,609

sancfuaries I s00

Forest reserves 203 1,669,022

Private reserves 6 13,363

reseryes 5 1.334,559

Ramsar wetlands- Lake Naivasha I r8,800

Proposed protected area 143 938,s01

Total 272 6.103r8t

Source: Records ofthe National Environment Secretariat

Table 4.1 t. Total number of species in Kenya includinS lhose extincl or under threat.

Taxonomic
Group

Number of
species

Number of
species extinct

Number of
Endangered species

Number of
vulnerable species

Number of rare species

Microbes l84l Unknown Unknown Unknown Unknown

Protoma 7t4 Unknown Unknown Unknown Unknown

Plans 6817 2 3l 54 70

Animals 23375 8 89 36 67

Total 34747 At least l0 At least l0 At least l0 At least 10

Source: Records ofthe National Environment Secretariat

Changing land tenure system, threat of subdivision of group ranches and lack of a comprehensive land use

polici aie a maior thieat to biodiversity conservation. Another threat to wildlife conservation is the

fonrersion of pastoral lands to crop cultivation and subdivision of land. Fences erected in wildlife migratory

corridors pres;nts a direct threat to wildlife survival in such areas. The Nairobi National Park which is

neighbouring the Kitengela area is an example of a conflict prone area because of the upcoming settlements

which are fast closing the migratory corridor to the Kapiti plains'

poaching of animals such as rhinos for their horns and elephants for their ivory has forced the authorities to

place thise animals under special protection. Inadequate policy guidelines on land use in ASAL areas'

*itAUf" migratory corridors and dispersal areas presents additional challenges.

Many of the conflicts around and within the protected areas are as a result of scarcity of the resources. The

*""r.h for grazing pastures have often forced pastoralists to trespass into the protected areas. Another

conflict is bioughiaLout by transmission of diseases which are cornmon to both livestock and wildlife. Such

zoonotic diseases include rinderpest and foot and mouth'

The government continues to support the international ban on cofilmercial trade in ivory and continues to

press-for the elephant to be placed in Appendix I of CITES. There exist measures for the regulation and

""""., 
to genetic resources and benefii it -ing. There are various legislation and regulations for the

,n-ug"rn"it of biodiversity. These include the Wildlife Conservation and Management Act (1976), the

foreJts Act (Cap 385), the Fisheries Act of 1989, the Antiques and Monuments Act of 1978, the Seed and

plant Varieties Act of 1979, the Agricultural Produce and Export Act of 1983, the Crop Production and

Livestock Act of 1979, the Agricultural Produce and Marketing Act of 1977, and the Environmental

Management and Coordination Act of 1999.
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4.2.5. Aquatic Biodiversity
Kenya has a wide array of aquatic ccosystems; namely rnarine, coastal, fresh water and inlancl saline lakes,
majority of these ecosystems are rich in biodiversity (Figure 4.2). Kenya has a total of 467 lakes and
wetland habitats which cover about 1,460,300 ha which is 2.5o/o of the total land area. This includes eighteen
large lakes and many small ones, six artiflcial lakes, marshes, swamps and the banks of the five main
watershed river systems.

Kenya's 640km long coastline has a most distinctive coral reef, running parallel to the shoreline. It has a
nalrow continental shelf covering an area of 19,100 km2. Among signiiicant coastal features are the Lamu
Archipelago with its extensive mangrovc forests and the Ungwanibay into which both the Tana and the Athi
Rivers discharge their waters into the Indian ocean through an extensive wetland system. The most
productive fishing areas are found around the Lanru Archipelago, Ungwana Bay, North Kenya Bank and
Malindi Bank.

Tidal wetlands include mangrove and salt marsh swarnps at and arouncl Lamu, the Tana clelta (river mouth),
Ngomeni, Mida Creek, Kilifi Creek, Takaunga Creek, Shimo la Tewa Creek, Maftaha Bay, Funzi Bay a,d
between Wasini and vanga' Mida Creek is well known as an important site for rnany species of winiering
Palaearctic waders and the uncommon crab prover Dromcts artleoitr.

The rich biodiversity in the coastal and marine ecosystems has not been fUly described. over 935 species offin fish, 240 species of crustacean 169 species of corals, 9 species of mangroves, over 300 species ofmacroalgae, 12 species of seagrasses,344 species of mammals and 5 species of reptiles have beendocumented. This does not include phytoplanktons, zooplanktons and many other species yet to be
documented.

Important marine habitats in the area include mangroves, coral reefs, turtle nesting beaches ancl seagrassbeds' 1039 fish species and 240 invertebrates have been described. Tl.re docr.rmentati-on of the ichthyological
diversity of the various drainage systems is however incornplete. of significance are colourtul reef flshes,particularly wrasses and parrot fishes. The marlins, sailfishes and tunas support an important sport fishery,
while the inshore fishery forms an imp.rtant commercial activity.

The coral reef is an inrportant habitat that supports 7Oo/o of thc offihore fishery. The rnaripe fish production
oscillates between an annual production of 4,000 -7,000 metric rons. In lg'.,4:nhit an all time low of 3,416metric tons, and in 1990 an all time high of 9,972netric tons was rccorded. Artisanal fishermen use simple
boats and gear that can only fish within the inshore area. In the early 1990s about 15,000 fishermen operateclsome 4,800 boat of which only 2ovo were motorized. A conunerciai prawn tishery exists with currently fourvessels trawling fbr prawns in Ungwana Bay. An estimatcd 7l metric tonnes was landed in the 2002. Anumber of reasons have been attributed to the low contribution fiom marine resources, one of which is theinability of the largely artisanal fishery to harness this resonrce as their fishing crafts limit fishing activitiesto the inshore area.

Marine farming in Kenya is in its infancy. other than some traditional brackish water ponds, artisanalshrimp and oyster cultivation, coastal aquaculture has been restricted to capital-intensive shrimp culture onan experimental scale' There are three types of marine l)rrning activities o1 the Kelyan Coastalenvironment' These are pond culture in cleared lnangroves, on lancl behind the mangroves, suspensionculture (cage and raft) in sheltered waterways that are of sufficient depth and rack culture in shallowintertidal areas (Figures 4.3).

Kenya is rich in avifauna with 1089 species presently listed. Birds play an important functiop, particularly inpollution and seed dispersal' About 86,000 water birds have blen observed on the coastline. Coastalecosystems provide a number of habitats for rnigrating and local birds. Tidal creeks are often lined withmangroves that may form dense swamps, which are ideal habitats for a variety of bird species. out of l0g9
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species recorded in Kenya, over 450 species (4l%o) are found along the coastal strip. Mida Creek is a

complex of marine and tiial habitat o, K"nyu', north coast. It is an important passage and wintering area for

palaearctic migrant waders. The coastline and Whale Island support significant breeding and nesting

populations of Iems. Up to 6000 waders have been recorded at any one given time'

There are eight marine turtles worldwide. out of these five have been recorded along the East African coast'

Two of them have been found nesting on the Kenyan shores. They are the Green Turtle (Chelonia mydas)

and the Hawksbill Turtle (Eretmochilys imbrican). There are 22 known nesting beaches stretching from

Funzi Island on the south coast to north of Manda Island in the Lamu archipelago.

Traditionally, marine turtles have been over-exploited for their meat, oil, and shell leather' Collection of

their eggs now threatens their survival. Incidenial capture of green turtles in fishing nets including trawls,

arift nJti and gill nets, in the open sea results in many turtles being killed, often as they try to reach nesting

beaches. Development at the coast has also resulted in the loss of turtle nesting sites. Security lights on the

shore at night, walls and other structures, solid and domestic wastes all have impacted negatively on the

turtles.

The Kenyan coast is an important habitat for a variety of Cetaceans. These are severely depleted worldwide'

It is alsolopular for its sea cows or manatees. The herbivorous Dugong dugong is threatened with depletion

in the Eastern African coast. Local people use the meat, oil, skin and medicinaUaphrodisiac products of the

dugong. Some animals are also kilied accidentally by drowning when caught in fishing nets, when hit by

powerboats and as a result of seismic exploration activity. The Indian Ocean is a sanctuary for great whales'

Dolphins however, *" no, protected *d thourunds are lost each year through incidental killings during

fishing activities.

Table 4.12. Status of some marine and coastal species of Kenya

Common name Sclentiflc name Threet Status

Dugong dugong
Anthus solalcensis
Anthreptes p al lidigas ter
Sheooardia fianningi

Vulnerablc
Status unknown
Rare
Rare

Mamnalr Dugong
Sokoke pipit
Amani sunbird
East Coast Akalat

Blrdr Clarke's weaver
Spotted Ground-Thrush

Sokokensis
Ploceus golandi
Turdw fischeriJischeri

Status
Rare

Repdlet Green
Hawksbill Turtle

Chelonia mydas
Eretmoc h e lys imb ric ata
Caretta caretta

Endangered
Endangered
Vulnerable

Charonia tritonis
Turbo marmoratus
Tridacna squamosa
Tridacna maxima
Pinctada spp.

Rare
Commercially threatened
Indeterminate insufficicntly known
Commercially threatened

Mollurcr Triton's Trumpet
Green Snail
Fluted Giant Clam
Pearl Oyster
Giant Afrcan Snail

Cruatrcernr Soinv Lobster Panulirus spP Commercially threarcned

Source: Records ofthe National Environment Secretariat

Apart from fish diversity, which is well documented, other flora and fauna are least known. Out of 75

species of fresh water snails recorded in Kenya, 28 species are .found in Lake Victoria' Inland water

""oryrt"*, 
consist of a number of reserves and importani bird species, which include the blue-breasted bee-

eater, blue swallow and swamp flycatcher. Important fauna include mammals, reptiles and amphibians'

Some aquatic mammals *" 
"ndung"."d, 

including the rare Sitatunga. Table 4.12 shows the status of some

marine and coastal species of Keiya, while tabG 4.13 shows a summary of marine parks, reserves' and

biosphere reserves on the Kenyan Coast.

Eight of Kenya's main lakes are being degraded by a combination of siltation, reduced inflow, over fishing,

inf,oduced siecies and pollution. Vituaity all swamps and marshes are in danger from encroachment by
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agricultural activities. Other threats to fresh water ecosystems include drainage of swamps, water offtake,
intensification of fertilizer and biocide inputs, unsustainable exploitation of papyrus, riverine forest
destruction, disturbance of water bird colonies nesting on islands by fishermen, Iand degradation, mass death
caused by pests and diseases and heavy tourism. Alien and invasive species are also a threat. These include
the Nile Perch (lntes niloticus), the water hyacinth (Eichhoria crassipes), the Louisiana crayfish
(Procambarus clarkii), and Azolla, or Red water fern (Azolla filicubides).

Serious overexploitation of marine resources has led to biodiversity loss. Pollution has also contributed to
the degradation of marine resources and habitats. In 2001-02, algal blooms and unknown fungal coral
disease were experienced in the coral reefs. Seagrass beds are threatened by potential pollution and adverse
impacts from fisheries and shoreline erosion. In the coastal and marine ecosystems there is serious

overexploitation of the resources and pollution that has led to biodiversity loss.

4. l 3 Marine parks, reserves and bktsphere resen'es on the Kenvart Cottsl

Neme Area (ha) Year
sazetted

Location Resources

Malindi/Watamu
Marine national
Park and Biosphere
Reserye

2000 1968

South of Malindi to Mida Creek.
Close to Gedi ruins and Arabuko
Sokoke Forest

Fringing reefs; coral 'gardens' in
lagoons; seagrass beds; mangroves;
mudflats; shorebirds

Kiunga Marine
National Reserve

and Biosphere
Reserve

250000 t979

South of Somali border to within
a few kilomeres north of Lamu.
Close to Dodori and Boni
National Reserves.

Coral reefs; Islets with large nesting
bird colonies (e.g. Roseate Tem);
dugong; nesting hrtles; pristine
mangrove stands; remote and
undisnubed.

Kisite Marine
National Park and
Mpunguti Marine
National Reserve.

39000 1 978

Off Shimoni south of Wasini
Island

Coral reefs; 4 small islets important for
nesting birds; fisheries etc.

Mombasa Marine
National Park and
reserve

200000 I 986
To l3km offshore from Nyali to
Mtwapa Creek

Coral reef ecosystem with associated
beaches. High tourist use.

Proposed Tana
River Delta
Wetland Reserve

20000 Proposed
Southwest of Kipini Undisturbed wetland (Ramsar

candidate); birds turtles, numerous fish.

Diani Chale Marine
Reserve Approx 250

Being set

up

25km South of Mombasa from
Mwachema River to Chale Island

Coral reefs; fishing grounds;
Mangroves; Seabird nesting sites;

Limestone caves: Hieh tourist use.

The introduction of the Nile perch disrupted the natural balance of the Lake Victoria ecosystem. The food
chain is being altered and in some cases, broken by the indiscrirninate eating habits of the Nile perch. The
subsequent decrease in the number of algae-eating fish allows the algae to grow at an alarming rate, thereby
"choking" the lake. The increasing amounts of algae, in turn. increase the amount of dead plant material that
falls to the deeper portions of the lake before decomposing. This decomposition results in the depletion of
the oxygen levels in the deeper layers of water. Without oxygen, any aerobic life such as fish cannot exist in
the deeper portions of the lake, forcing all life to exist within a narrow range of depth. In this way, the Nile
perch has degraded the diverse and thriving ecosystem of Lake Victoria.

Lake Bogoria is a national reserve under the management of Koibatek and Baringo County Councils.
However, its existence is not free from controversy with the local people claiming not to benefit adequately
from the income generated. The World Wide Fund for Nature (WWF) has supported a long-term
community based wetland conservation programme aimed at enabling the local people benefit more from the

conservation area. The lake is utilised for tourism, cultural purposes, pastoralism and is protected in the
Lake Bogoria National Reserve. Lake Naivasha was declared a wetland of international irnportance (Ramsar

site) in 1990. The riparian community received the Ramsar award for a community-initiated management
plan.

ltnd Use and Biological Diversity 4',7



State of Environment Report of Kenya, 2003

ln the long-term, perhaps the most serious impact is the potential for invasive alien species (IAS) to displace
indigenous biological diversity. After habitat modification IAS is typically the second-biggest threat to
biodiversity in most countries. Biodiversity is the building block of all life on Earth. Linked to the loss of

Figure. 4.2. Major aquatic ecosystems of Kenya (Adopted from Crafter et al. 1992).
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Plate 4.3. A section of hard and soft coral in Malindi (Photo by Natalie)

b,iodiversity is the threat that invasive species pose to the ecological integrity of natural systems.
linvironmental services received from natural ecosystems such as natural purification of air, water, and soil
are vulnerable to ecosystem changes.

\/irnrally all reefs outside the marine parks are degraded to some extent. In the extreme south coast,
ilynamite fishing has destroyed some corals. They have been smothered by dredge spoils dumped at the
rnouth of Tudor creek, over fishing and pollution from direct discharge of wastewater from hotels.

Five marine national reseryes have been established along the Kenya coastline, namely Kiunga, Malindi,
\Vatamu, Mombasa, and Kisite-Mpunguti Marine Park and Reserve. A sixth is proposed for the DianilChale
Marine refugia. They protect against excessive pressure on the resources since regulated fishing is only
grermitted in the Reserves.

Conservation action is done within a framework of several legislation and legal notices. Some of the recent
rneasures include the agreement on uniform slot sizes, the ban on trawling, and the establishment of closed
fishing areas for Kenyan waters.

<'. I 4. Examples of threatened species

Threet level Animal (Species)

Black Rhinoceros (Diceros b icornis).
Tana River Red Colobus (Procolobus rufomitratus).
Ultimate Sfuew (Crocidura ulttma).
Tana River crested mangabey

Blue Whale (Balaenoptera musculus).
Fin Whale (Balaenoptera physalus).
Giant African Water Shrew(Potamogale velox).
Sei Whale (Balaenoptera borealis).

Vulnerable

Dugong(Dugong dugon).
Dwarf Multimammate Mouse (Mastomys pernanus\.
Hopkins's Groov+toothed Swamp Rat (Pelomys hopkinsi).
Humpback rilhale (Megaptera novaeangliae).
Rombo Shrew (Crocidura monax).
Smoky White.toothed Shrew (Cro cidura fumosa).
Soemmerring's Gazelle (Gazella soemmetingii).
Sperm Whale (Physeter catodon).
*Spotted-neckedOtter (Lutra maculicollis\. (Not listed in 1996.)

Critically
Endangered

Endangered

There are also a number of statutes, which relate directly, or indirectly to the coastal and marine environment,
its resources and their management. These include the Environmental Management and Coordination Act of
1999, the Water Act (Cap.372), the Agriculture Act (Cap 318), the Forestry Act (Cap 385), the Government
Fisheries Protection Act (Cap 379), the Industry Act (Cap 378), the Merchant Shipping Act (Cap 389), the
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Wildlife Conservation and Management Act (Cap 376), The Maritime Zones Act, the Continental Shelf Act

(Cap 312), the Land Planning Act, the Town Planning Act, the Local Government Act (Cap 265) and the

Coast Development Authority Act. Kenya has also made a number of international commitments for the

protection of the coastal and marine environment and its resources through ratification of relevant regional

and international environmental agreements. Tables 4.14 show a list of threatened species.

4.2.6. Invertebrates
lnvertebrates include all those organisms without a backbone and usually with an exoskeleton' They occupy

dryland either above or below ground level and majority of them are insects, ticks, mites, millipedes,

""ntip"d"r, 
annelids, nematodes, worrns (platyhelminithes), molluscs and other related organisms. They are a

very important biodiversity component of the environment but usually tend to be ignored in conservation

matters.

Invertebrates play important role in the environment. Such roles include soil engineering (termites,

earthworms and othei soil dwelling organisms), plant pollination (bees, wasps, moths, butterflies and

beetles), organic matter transformation (beetles, termites, flies, ants), trophic level relationship (majority are

herbivores, which support organisms higher in the food chain such as birds, snakes, mammals including

humans), destruction of food crops, pasture and vectors of diseases. Some invertebrates such as predators,

parasitoids and parasites are important components of the integrated pest and vector management. Others

are important in industry (the silkworm and butterflies). Some invertebrates are indicators of environmental

health, while others are associated with religious and social values.

Terrestrial ecosystems are threatened by human activities. Such activities include bioprospecting for genes

and species for biotechnology research and health management programmes. The impacts of overpopulation,

climate change, biotechnology, food security needs, alien and invasive species on the invertebrates are

manifested through loss of biological diversity of plants and grass species, which rely wholly on invertebrate

pollination services. Globally, the Convention on Biological Diversity (CBD) identifies and recommends

habitat conservation through the ecosystem approach in order to sustainably maintain the natural balances

within species and populations. This includes the terrestrial invertebrates. The CBD agricultural biodiversity

programme has identified the Integrated Pest Management (IPM) as a tool in conservation and also as a

pollinator conservation component. The Africa Pollinator Initiative is the continental programme aimed at

achieving the Global Pollinator Initiative (CPI), which aims at enhancing pollinators' conservation

consciouiness and promoting their management. The national initiatives on the conservation of invertebrates

include: the Poverty Reduction Strategy Paper (PRSP) which addresses the overall sffategies for the

conservation of natural habitats and sustainable agriculture and the National Bee Keeping Research Station

which promotes bee conservation as a livelihood activity and enhances the maintenance of habitat quality.

The local universities also have courses on invertebrate biology.

4.2.7 . N'dicr o-organisms
Microorganisms include bacteria, fungi and viruses all of which have various roles in the environment.

Some of their contributions to the environment include decomposition of organic matter, mineralization and

nutrient cycling, biogeochemical cycling of elements, and the degradation of xenobiotics. Some are disease-

causing pathogens to both plants and animals including human beings.

Micro-organisms have been used to advance medical technology, food processing, safety and quality,

environmental cleaning and agriculrural biotechnology, with remarkable achievements. However, the

microbiological database in Kenya is quite scattered since there is no national microbiological culture

collection centre. Most bacteria have large plasmids, which are useful for gene transfer in nature; this can

help in the spread of antibiotic resistant genes. Research on effective microbes (EMS) indicates that several

miiro-organic species may have domestic and industrial and or commercial applications to treat water, soils

and for medical uses.

There are several pressures that affect micro-organisms. Activities that have negative impact on

microorganisms include agricultural practices, forest clearing, release of effluents to the environment and
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water sources, air pollutir-rn and biotechnology. Other source of impacts are climate change, which has
altered the global weather patterns, and led to loss of microbial diversity associated with soils and plant life.
Plants play a key role in the microbial populations since they are a source of organic matter for decomposers
in various bacterial groups and fungi. Poor agricultural practices lead to land degradation which affects
microbial diversity

Both bacteria and fungi play an important role in environmental sustainability. Plants are a source of
nutrients to those microbes within the rhizosphere. Research has shown that rhizosphere soils have up to 10
times more microorganisms compared to non-rhizosphere soils. Microorganisms can only carry out their
activities with constant supply of nutrients. If this is depleted then the numbers drop drastically. Plants also
form some symbiotic relationships with microbes, such as the legume-Rhizobium symbiosis and
mycorrhizae. Genetically Modified Organisms (GMOs) also called Living Modified Organisms (LMOs)
possess a novel combination of genetic material obtained through the use of modern biotechnology. The
impact of genetically modified crops are yet to be seen.

However, the impacts of altered environmental state on the microbial life is tremendous. Use of antibiotic
marker genes in the transformation process is a genuine concern considering that antibiotic resistance
amongst bacteria of medical importance is already a problem. The impact of BaciLlus thuringiensis toxin
released by certain crops on non-target soil microbes is not known.

Clearing specific plant hosts of various disease-causing organisms will create a big imbalance with
potentially significant consequences. These microbes will look for alternative hosts, which are likely to be
crops and cultivated tree species. Forest clearing, soil erosion and agricultural practices, which use high
doses of inputs will result into reduced microbial diversity, clearing of most saprophytes and several other
groups which cannot resist the various stresses that accompany environmental change.

4.2.8. Biotechnology and Biosafety
Biotechnology has been used for thousands years to make the well-known products such as beer, cheese and
a whole range of fermentation products. Biotechnology has advanced rapidly following the discovery of the
recombinant DNA in the 1970s. This discovery introduced new and modern biotechnology techniques
known as genetic engineering. This technology is used to break the hybridization biological barriers to such
an extent that new products, which hitherto could not be produced by conventional biotechnology, are now
being produced in laboratories.

There is also research on the identification and use ofmolecular markers for various crops such as tea, coffee,
maize and bananas. Other areas that are receiving attention relate to the production of vaccines for control
of livestock diseases such as rinderpest, contagious bovine pleuro-pneumonia and foot and mouth diseases.
On human health, some work is being undertaken to develop vaccines for control of some of the tropical
diseases such as malaria and leishmaniasis.

Genetically engineered crops may release Bt toxins to the environment with unknown consequences to the
non-target microoganisms. They may also become invasive or modify world relatives with unknown
consequences to the food crops and the environment in general. Imbalance on biological processes in the
soil and pathogenic populations associated with forest trees affect the soil quality.

Importation of living modified organisms for food, feed and industry is covered by the Cartagena Biosafety
Protocol within the article on Advanced Informed Agreement. However, the regulations and guidelines for
Kenya states that the importation of biotechnology products such as GMOs into the country will require
information relating to the description of the organism together with the natural history of the organism, its
laboratory of origin, its destination in the country and its intended uses. Biotechnology activities are
undertaken in various institutions, including the public, private and international organizations according to
their research needs and mandates.
Most legislation directly or indirectly relate to safety issues. EMCA (1999) has specifically mentioned
biotechnology and biosafety. The Science and Technology Act, which is under review also gives
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prominence to matters of biotechnology and biosafety. There is also a draft legislation on biotechnology,

which covers all living modified orgunir-r. Regulations and guidelines on environmental conservation and

management including biodiversity are being developed by NEMA in consultation with relevant

stakeholders.

4.2.9. Access to Genetic Resources and Benefit Sharing
The main driving force on access and benefit sharing of biodiversity is sustainable utilization,

commercialization of genetic resources and sustainable strategies for ownership, transfer of property rights

and growth of biodiversity prospecting enterprises. Whereas the developed nations have access to value

addei products and developing countries possess raw materials, the latter benefit less than the former. Table

4.15 presents examples of selected world markets based on biodiversity.

Table 4.1 5 Examples of selected world markets on biodiversity-based products

1.

Phrrmrceudcds Value

1993 = US$ 235 billion
from = US$ 59 billion

Phvtomedicine. 1993 US$ 12.4 billion

2.
Sales ofpesticides US 47 billion

flowers and

US $ 7 billion
US $ 1.6 billion

3.

toiletries
Total USA 1994 = US$ 20 billion

Natural cosmetics & toiletries 2.5% below $ 20 billion

4.
I US $ 3,400 billion

Ecotourism in developing countries in 1998 US S l2 billion

Regardless of the money generated from biodiversity as indicated in the above table, little goes back to

conservation. Various tr"iti"r and conventions have addressed aspects of biodiversity and property rights

within the context of environmental economics, equity and ethics. The Convention On Biological Diversity

(CBD) is seen to facilitate a consultative forum for agreements on conservation, development and benefit

rt uring by recognising the sovereign rights of countries over their biodiversity. Access and benefit sharing

regimJ has not 6een developed in kenya. The draft "African model law for the protection of the rights of
loial communities, farmers and breeders, and for regulation of access to biological diversity" is basically

derived from the CBD.

Intellectual property rights have been viewed as a tool to accelerate industrialization in the country. The

country is a signatory to W'fO, which was mandatory for anyone wishing to participate in global trade'

Under WTO thire is a section on trade related intellectual property (TRIP), which commit countries to patent

their technologies.

The CBD commits countries to conserve biodiversity, access its components and equitably share resulting

benefits. A major reason for forest degradation in Kenya is because forest adjacent communities have not

been involved in decision-making and therefore do not feel responsible for its well-being. Under existing

laws, adjacent communities have no role in gazetted forests.

However, there are examples of communities which have successfully managed forests jointly with the

govemment. These includi "Ek**" of Turkana district, The "Kaya" forests of Coast province, protected for

Iultural purposes. There are ongoing initiations for joint forest management involving the following forests:

Arabuko Sokoke, Mt. Kenya, the Aberdares, Taita forests, Leroghi forests in Samburu, Mt. Elgon and

Kakamega forests.

I
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Distribution of tourism benefits to local communities in Samburu is an example of benefit sharing. Samburu
County Council derives 907o of its revenues from tourism. Benefit sharing from wildlife was distributed to
Samburu communities in form of school bursaries and local employment.

The main pressure has been environmental degradation, extinction of some species, even disappearance of
biodiversity- related indigenous knowledge. Intellectual property rights do not include protection of

traditional knowledge, innovations and rights of indigenous and local people. Right of indigenous and local
people on biodiversity have been ignored by national and international laws.

CITES regulates exploitation of designated species to enhance conservation and sustainable utilization.
Some of the plant species included under CITES in Kenya include, Prunus africana and Aloe species.
Whereas this species have been regulated under CITES they continue to be illegally traded out of the country
because no guidelines and enforcement mechanisms have been instituted.

The Kenya government has established KIPI (Kenya Industrial Property Institute) and the Kenya Plant and
Health Inspectorate Services (KEPHIS) to handle matters regarding intellectual property rights. Kenya is
signatory to most international arrangements on intellectual property through KIPI membership and
participates actively in their negotiations.

Other government institutions, which play important roles in access and benefit sharing, are the Kenya
Wildlife Services, National Museums of Kenya and the Forest Department. The government through EMCA
( 1999) recognises the need to involve local communities in biodiversity conservation and fair benefit sharing
derived therefrom.

a
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BOX 2. FUTI'RE OUTLOOK FOR LAIID USE AIID BIOLOGICAL DIVERSITY

Land-use
o The national land use policy being formulated should steamline land use in the country. It should

address inadequacies, overlaps and conllicts in land use and tenure policies as well as implementation of
the National Action Programme (NAP) to combat desertification.

o Enforcement of the development of environmental impact assessment (EIA) regulations, procedures and

standards.
o Implementation of a national soil and water conservation programme.

o Promotion of environmental education.
o Promotion of private sector involvement in land management.

Foresfi
o Drastic changes are required to address problems affecting the forestry sector

r Stringent measures on excisions and eliminating or significantly reducing existing backlogs in planning.

r Community involvement in forest management and proper silvicultural treatrnent should alleviate some

of the problems affecting the foresory sector. Exploitation of indigenous forests should be based on

sustainable yield principle.
o Constant policing of forest estates is necessary to ensure minimum destruction.

Biologicat Dlversity
o Control inappropriate land use and encroachment into wildlife conservation areas.

o create awareness on conservation and sustainable utilization of wildlife resources among the

communities living adjacent to the wildlife sanctuaries and dispersal areas.

o Apply indigenous knowledge in biodiversity conservation alongside other approaches.

o Conduct regular surveys and monitoring of wildlife movements in the designated conservation areas as

well outside to understand problems such as poaching in the parks and reserves.

o Share revenue generated through tourism with communities living in areas adjacent to wildlife
conservation areas including sanctuaries and dispersal areas. This will not only improve the

communities' welfare but will encourage them to conserve the resource.

o Develop a sEategy on benefit sharing to address major concerns on biodiversity utilization.
o Enhance human, financial and technicd capacity for biotechnology management. The activities in

biotechnology should be coordinated cennally so that all work at all levels is channeled through a focal
point.

o Intensify research to generate data on all aspects of biotechnology and genetically modified organisms

(GMos).
o Regulate utilization of aquatic, marine and coastal resources. Punitive measures should be taken against

those who degrade the resource base in all ecosystems.

t
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CHAPTER 5

WATER, HUMAN AND ENVIRONMENTAL HEALTH

5.1. WATER RESOURCES

5.1.1. Introduction
The total annual volume of rainwater in Kenya has been estimated at 360 billion Cubic Metres, contributing
to both surface and groundwater. Population growth and proportionate demand for food has resulted in the
reduction of vegetation cover both in the HMPLs and ASALs. The low vegetation cover results in reduced
water catchment capacity. The problem is mainly a result of rainfall distribution and inadequate water supply
infrastructure. The cost of installing efficient water supply systerns is colossal, hence the government's
decision to transfer direct provision of water services to independent water service providers.

5.1.2. Surface Water
Surface waters comprise of rivers, lakes, dams, pans/ponds and the ocean. Generally, the water in most
rivers, streams and pans is fiesh, but is turbid and often coloured at lower levels. They also contain bacteria
and it is recommended that water from those sources should be treated before use.

The country has numerous permanent and seasonal rivers. Among the large and permanent rivers are Tana,
Athi, Yala, Nyando, Miriu, Kerio and Turkwell. Tables 5.1 and 5.2 depict the characteristics of the
major rivers and lakes in Kenya respectively. Over 28,000 abstraction permits have been issued for these
surface water sources for domestic and livelihood use.

The water flow in the rivers and streams and the volume in the lakes, ponds/pans and dams have been
decreasing as a result of demand by livestock, agriculture, domestic and industrial uses.

Tablc 5,1. Cluracteristics oJ major rivers in Kenya

Source: National Water Masterplan, 1992

River Total Length
(km)

Station Measurements
Taken

width
(m)

Depth (m) Flow
(m3/Sec)

Tana 725 Kiganjo
Tharaka
Garsen

12.00
43.28
63.00

0.36
3.68
3.45

0.35
63.59
61.99

Athi 591 Thika
New Kibwezi
Lugard Falls

26.OO

5.70
102.58

0.10
0.48
0.30

1.50
0.38
4.88

Kerio 320 Turgard
Falls

2.30
0.70

14.10

0.34
0. r0
0. l8

13.00
0. t0
0.30

Turkwel 305 Turkwel
Gorge

20.50 0.29 1.84

Nzoia 240 Webuye
Moiben
Nambale
Market

28.69
4.70

26.00

t.77
0.31
1.86

10.14
o.44

23.30

Miriu 150 Matunda
Sondu
L. Victoria

1.60
35.00
17.00

0.1 I
0.72
0.83

0.01
4.73
5.64

Nyando t25 Ahero
Muhoroni
Londiani

16.00
10.48

3.50

0.50
0.40
0.38

1.88
t.t4
0.08
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Table 5.2. Major Lakes in Kenya

Lake Area (kmz) Averaqe depth (m)

Naivasha (Fresh) ll5 6.5

Victoria (Fresh) 3785 45

Baringo (Fresh) 130 l0
Turkana (Brakish) 6405 120

Elemeitaita (Saline) l8
Nakuru (Saline) 5-30 4

Masadi (Saline) r00

Bosoria (Saline) 34 l0

Water supply is affected by uncontrolled diversion, degradation of catchments, microclimatic and weather
changes, changes in settlement patterns and increased human population. The need for good sanitation to
control water borne diseases exerts pressure on the existing water supply facilities. Furthermore, large
populations in refugee camps at Kakurna and Daadab have exerted a lot of pressure on existing water
resources. Among the major impacts are increased treatment costs arising from high chemicals usage and
increased incidents of waterborne diseases where untreated water is consumed. Declining water source yields
results in lower water supply per capita and people travelling longer distances to water collection points. In
some instances, contlict over water resources have been on the increase.

Some programmes put in place as a response to the above problems include additional financing to the sector,
compliance and enforcement in water apportionntent, environmental inspection, water resources planning,
quality surveillance and small scale rainwater harvesting. A major policy shift was the creation of a new
Ministry of Water Resources Management and Development (MWRMD) under the Water Act (2002).
Additionally, irrigation units, fbrmerly in various ministries have now been placed under MWRMD as has
the ASAL Programme. The Water Act (2002) provides tbr the coordination of lead agencies in water quality
and supply management. Recent developments include enforcement of requirements in EMCA (1999) in
regard to environment impact assessment as well as environnrental audits and monitoring. Development of
environmental regulations, standards and guidelines is ongoing.

5.1.3. Groundwater
Groundwater is estirnated to be 619 rnillion cubic meters, which is 14 Vo of national water resources. Of this
amount, 690/o is located in shallow aquif'ers, while 3lo/o is in deep ones. Ground water resources vary both
qualitatively and quantitatively and are unevenly distributed. In most of the high rainfall areas, there are
many fiesh water aquif'ers with high yields, while in the drier areas, aquifers are low yielding and of poor
quality. Over 14,000 boreholes have been drilled countrywide with the average abstraction yield of 7 m3/hr.
About half of the boreholes drilled yield less than 4.8 mr/hr. Most of the 4,500 boreholes in ASALs require
rehabilitation or replacement. Ground water quality depends on the local strata. However, it is threatened by
intrusion of salt water in coastal areas, leacheates from garbage dumps in urban areas and infiltration of
fertilizer and pesticide residues in the agricultural areas.

Among the main aquifers constituting ground water are the Tiwi aquifer 15 m3/trr average yield), the Lamu
sand dunes (10 mr/hr), Magharini, Vipingo and Mtwapa aquifers and the Merti aquifer wirh average yield of
6 m3/hr. Nairobi and Naivasha have several aquifers whose average yields iue 7 mllhr. Wajir hai aunique
aquifer whose depth averages 6 meters, while the yield of the fluvial deposits in Garissa, Lodwar and Kitui
averages 5rnl/hr.

The main source of water for most people at the Kenyan coast is groundwater, which is normally drawn from
boreholes and wells. The ground water is greatly influenced by the location, the depth and the nature of the
recharge. Table 5.3 presents the ground water characteristics of four basins in Kenya.

,
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The national water policy also recognizes groundwater as an important resource to supplement surface water

sources. Groundwater is widely used in some parts of the country, but is generally under- utilized. In some

areas groundwater is supplied tbr domestic and industrial use as well as the irrigation of high value crops.

The high demancl fbr water, encroachment of recharge areas and unregulated use has potential to threaten

depletion of the ground water resources. It is for this reason that the Nairobi and the coast aquifers have

been made conservation areas on account of over abstraction. Groundwater abstraction is now only
permitted under licence.

Table 5.3. Ground water characteristics offour river basins of Kenya

Basin Groundwater Characteristics
Lake Victoria Over 9oo/o of the boreholes have good quality water

Rift Valley Most of the ground water is fresh, neutral, soft and free from colour and turbidity. However
about 507o of the borehole waters tested have fluoride levels in excess of the WHO
recommended value of 1.5 ppm

Tana Ground water is generally fresh and free from colour and turbidity. Hardness varies from soft to

moderately soll. There are some amounts of fluoride (around Kiambu).

Arhi The water around Nairobi is generally palatable. Over 50Vo of boreholes contain hard and

saline water. Shallow wells and boreholes around the coast are prone to contamination.

Ewaso Nyiro North Boreholes tend to have high fluoride contents and occasional hardness with high levels of iron
and manganese. Each borehole should be treated individually as the water quality will depend

on the local geological tbrmations. Most of the boreholes drilled indicate that the water is often
hard and varies in salinity levels.

Source: MWRMD Records

The impacts associated with the exploitation of groundwater resources have given rise to positive social and

economic changes. Many of the flower farms countrywide utilize groundwater sources. However, ground

waters along the coast are threatened by sea water 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.

The govemment, through the 2002 integrated water resources management strategy, outlined guidelines for
effective management of groundwater resources.

5.1.4. Rainwater
The national supply coverage of piped safe drinking water is very low, averaging 40Vo. This makes rain
water an important and reliable alternative to conventional water supply systems. This is because Kenya
receives 360 billion cubic meters, a good percentage of which could be harvested (Figure 5.1). However,
problems of technological adaptation coupled with high levels of poverty have impeded efforts. In the
absence of sufficient surface conservation structures, ASALs depend on boreholes, which are expensive and
may not last through the dry seasons. Lately, changes in rainfall patterns have led to crop failures and hence
shift to more irrigated practices thus making rainwater harvesting in ASALs more critical. Runoff catchment
systems like subsurface dams, sand dams, earth dams, pans, roof tops, rock catchments and related structures
are alternatives the government, NGOs, CBOs, Local Authorities, Regional Development Authorities and
other stakeholders focus on.

The World Summit on Sustainable Development (WSSD) recognized the provision of water as a critical
component to sustainable development. Rainwater harvesting should meet a substantial part of this demand.
Physio-chemical properties of rainwater are generally good. However, rainwater quality depends on the
locality and the surface over which it is collected and handled. Colour, turbidity, taste and odour in rain-
harvested water have negligible health significance. However, there has been a complaint about acid rain in
some parts of the country. Additionally, waters collected from roofs painted with certain materials and
asbestos are not potable. Well maintained rock catchments yield good quality water.
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Figure 5.1. Distribution of mean annual rainfall over Kenya

Other impacts include potential of acid rain in urban areas, suspect quality water from multipurpose roofs,
mosquito breeding from open storage rainwater and improved sanitation. Zero grazing, agro-forestry and
small industrial and commercial income generating projects are some of the impacts seen from rainwater
harvesting projects. Rural women, being major players in household welfarL, have been under pressure to
provide water for their families. They continue to install roof catchment facilities.

Most inhabitants of informal urban settlements, are not connected to the water reticulation systems. They
have therefore resorted to rainwater harvesting for their domestic water needs to supplement those from
water vendors. Dilapidated existing facilities and inadequate investments have aggravated matters.

The catchment approach to soil and water conservation of the Ministry Agriculnare and the National
Agricultural and the Livestock Extension Programme (NALEP) are key policy responses that support
farmers' efforts to harvest rain water for agriculture. Other responses in rainwater quality include the use of
alum for sedimentation for turbid rainwater and mobile water laboratories for testing and disinfecting.

Soil and water conservation is important in the integrated management of water resources. These are critical
for the hydrological processes that result in rain and also in sediment control in reservoirs to ensure
reservoirs.

5.1.5. Water Quality and Pollution
Water resources are increasingly being polluted by organic, inorganic and microbial matter. For example,
nitrate pollution of groundwater from agricultural practices has been observed. The use of pesticides has

increased considerably since the 1960s and 1970s, especially herbicides and fungicides. All pesticide
compounds potentially pose an environmental health hazard as they are toxic.

L
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Municipal solid and liquid wastes can be major sources of surface and groundwater contamination if they are
not well treated. Solid wastes in towns are mainly made up of garbage, wastepaper, plastics, textiles, glass,
remains of food and wood. Sludge from water and wastewater treatment plants is also regarded as solid
waste. It may contain high concentrations of pathogenic bacteria, which may render it hazardous during
handling as well as containing toxic heavy metals. Disposal in a sanitary and safe manner is therefore
necessary to avoid polluting surface and groundwater sources.

Activities that have been identified as the major sources of pollution leading to poor water quality include
agricultural activities, industrial activities, and urbanization.

Table 5.4. Characteristics of discharges from some industries

Industry Total dissolved solids (TDS) Biological oxygen
Demand (BOD)

Suspended solids
(ss)

pH

Coffee
Factories

(9000 mg/l) (790 me/l). 4.4

Sugar
Factories

4000 mg/l 1600 mg/l 1300 mg/l

Breweries 10,000 me/l 5.500 ms/l 6-7
Dairy
Factories

450 mgll 180 mg/l 600 mg/l

Tanneries 10,000me/l 2300ms/l

In addition to producing waste-water which are characterized by high BOD levels, discharges from the
tanneries, textiles and pulp and paper industries are highly contaminated with various chemicals (Table 5.4).
Mining and metallurgical industries are also other sources of chemical pollution. The high levels of metallic
elements, salts and other substances are a cause fbr concern.

Nitrate levels in groundwater have increased since the 1960s due to many factors including changed land use,
the increased use of nitrogenous fertilizers and recycling of sewage effluent. Other water pollutants include
asbestos, which is transmitted through asbestos cement pipes and roofing material although the percentage of
fibres picked up is usually small except under unusual conditions.

Many indicators such as moderate BOD values, pathogenic micro-organisms, suspended matter, oil and
grease, detergents and other chemical substances normally characterize municipal domestic sewage. It is
important to ensure that the sewage is properly treated before being discharged into any receiving body.

Polluted water has a very strong impact on human beings and other living organisms and the environment in
general. Generally, the impact of pollution on water resources is manifested through the deterioration of
water quality, toxicity to mammals and aquatic life, environmental health effects and loss of aesthetic values.
High costs of water supply, eutrophication, deoxygenation, acid rain and habitat modification are otler
impacts on the environment.

Surfhce water quality has been declining since 1960s as evidenced by high colour, turbidity and presence of
pathogens.

The quality of water in this country is the responsibility of various government bodies, which operate under
various statutes. These statutes include Public Health Act (Cap 242),Water Act2OO2 (Cap 37i) the Chiefs
Authority Act (Cap 128), EMCA (1999) and the Standards Act (Cap 496) of the Laws of Kenya. MWRMD
enforces the water effluent guidelines through the development and implementation of water effluent
discharge standards, monitoring of water quality in rivers, lakes and boreholes classification of water bodies,

a
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development of water quality standards by Kenya Bureau of Standards (KEBS) and monitoring of water

quality by the Provincial Water Committees under the supervision of KEBS. The implementation of EMCA
( I 999) should enhance the coordination and regulation of these existing efforts.

KEBS has been implementing the standards on drinking water. They have also been sensitising the public

on quality issues. KEBS has also been coordinating Provincial Water Committees made up of
representatives of Ministry of Health, MWRMD and the Ministry of Local Government, the Provincial

Administration and the National Water Cap Corporation in matters pertaining to water quality in the

provinces. These committees have been formed and are operating in Western, Central and Coast provinces.

The committees ensure that community water is treated to kill micro-organisms before supply. This has

ensured that drinking water is safe and of acceptable quality. MWRMD is implementing quality guidelines

for surface and ground water.

5.2. WETLANDS ECOSYSTEMS

Wetlands are defined by the Ramsar Convention as "areas of marsh, fern, peatland or water, whether natural

or artiticial, permanent or temporary with water that is static or flowing, fresh, brackish or salt, including

areas of marine water the depth of which at low tides does not exceed six meters". Wetlands in Kenya

occupy abogt3o/o - 4o/o of the land surface and up to 60/o dving the rainy season. Figure (5.2) shows the

main drainage systems areas in Kenya.

Wetlands are productive water storage, flood control, water filtration, recharge, discharge and pollution

control systems. They are highly productive and rich in unique biodiversity. They are key resources for
sustainable development especially poverty alleviation and improvement of the livelihood for communities

through water related functions.

Wetlands in Kenya cover marine and coastal areas and inland freshwater, including lakes, rivers and swamps,

alkaline and saline lakes and constructed wetlands. Table 5.5 is a summary of the status of major Rift
Valley wetlands, while table 5.6 presents some characteristics of natural and constructed wetlands round

Nairobi and its environs.

5.2.1. Shared Water Resources
Kenya shares water resources with Tanzania, Uganda, Sudan, Somalia and Ethiopia. Several rivers such as

the Yala, Nzoia and Sondu flow into Lake Victoria and form the headwaters of River Nile. The Omo River
flows from Ethiopia into Lake Turkana. Daua River flows from Ethiopia into Kenya before entering Somalia.
Umba River flows from Tanzania through Kenya to the Indian Ocean and Mara river flows from Kenya to
Tanzania before emptying into Lake Victoria. However, for these shared water systems there are no
integrated transboundary management plans.

Water quality for rivers discharging into Lake Victoria has deteriorated due to discharge of municipal
industrial pollutants in addition to silt-laden run-off from agricultural and urban areas. This has resulted into
algal blooms, the spread of invasive species and the loss of biodiversity. Water use and related
environmental problems between the riparian states are beginning to emerge.

Kenya's participation in the Lake Victoria Environmental Management Program (LVEMP) initiated in 1994
through a tripartite agreement between the three East African countries is one major response. The existing
water use agreement of the Nile Waters Treaty is being reviewed. Other recent initiatives include the Nile
River Initiative, the Lake Victoria Fisheries Organization, East African Community Environmental Protocols
and New Partnership for African Development (NEPAD).

L
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Figure 5.2. Maior drainage basias of lknya
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I

Table 5.6. Chemical status of some wellands around Nairobi and its environs

5.3 OTHER WATER ISSUES

5.3.1. Droughts and Floods
Kenya is prone to drought and floods caused by natural and manmade activities. The floods and droughts
have adverse impacts on the social, economic, public health and environment sectors (Plates 5.1). These

include loss of human life and destnrction of property, famine, hunger and starvation, outbreak of diseases

and the destruction of infrastructural facilities. However, the major f'loods of 1951, 1961 and 1997/1998
were rare and extreme climatic events. These disasters iue now recurring much more fiequently and with
greater devastation, thus undermining the government and societal efforts to fight poverty and enhance

sustainable development.

The 1997198 El Nino floods occurred due to the heavy continuous rainfall that fell throughout the country.
The floods caused loss of human lif'e, human and animal displacement, and destruction of property and

heavy economic loss, especially to infrastructural facilities. The government immediately embarked on El-
Nino emergency and economic recovery. The destruction caused by the floods is still evident and

reconstruction continues to date.

There are few areas that are prone to occasional flooding due to their location in the floodplains. They
include the Tana River Delta, the Kano Plains (Nyando River) and the lowlands of the Nzoia and the Yala
rivers. In the recent past, flash flooding has occurred in major urban areas such as Nairobi, Mombasa and
Kisumu due to poor drainage systems and poor planning. In the rural areas, flash flooding has intensified
due to increased environmental degradation, evident as landslides etc.

Kenya is also prone to cyclic droughts, with the major ones occurring every decade and minor ones
experienced every three to four years. Nevertheless, localized severe droughts occur frequently in the
country, especially in the ASALs. The recorded droughts since the last century include severe droughts

I

Wetland name Type Soil pH Water pH Water temp
NC

Lake Sintek Seasonal lake t0.92 Indeterminable

Kimana I Permanent swamp 10.58 10.45 22

Kimana II Permanent swamp 10.55 Indeterminable

Namelok Permanent swamp 10.50 10.55 25

Ongarua site I Permanent swamp 9.99 9.96 25

Ongarua site II Permanent swamp t0.22 9.98 26

Ewaso swamp/Shompole Permanent swamp 10.40 t0.43 25

Nagolomon Constructed 7.56 7.62 20

Hvena Constructed 7.59 8.26 20

Ruai Constructed 7.35 8.5 23

Karen Constructed 7.ll 't.84 27

Athi Basin Constructed 7.'79 7.67 20

Kinsfisher Constructed 1.35 '7.46 20

Olomanyi Constructed 73t 7.7t t8

Eland Constructed 7.44 8.3 l9
Hippo pools Constructed 6.94 8,2t 20

Ondiri Constructed 7.5 7.52 20

Manguo Permanent swamp 7.55 '7.54 l9
Ruiru Permanent swamp 7.60 7.62 t8

Carnivore-Splash Sewage plant 8.r5 8,2 22

Dandora -TW Sewage plant 8.'72 8.8 23

Nairobi dam Constructed 8.64 '7.94 20

Niumbi dam Constructed 7.5 7.98 t9
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followed by famine, starvation and even deaths which occurred in 1800, 1835, 1865, 1883, 1889/90,1894195,

1896, 1900, 1921, 1925, 1943t44, 1947-50, 1952-55, 196016r, 196/,165, 1972, 1973n4, D74-'76, 1980/81,

1983, 1984, 1987,1992193, 1994, and 1999120O0. The duration between droughts continues to shorten,

while droughts persist longer. Thus, the drought phenomenon has become difficult to predict with accuracy.

Following the above pattern, the next severe drought is predicted to occur between 2009 and 2015.

Plate 5.1. Atlooded road in Samburu district (Tthoto by NEMA staff)

The beneficial effects of floods are few and include the recharging of underground aquifers, increase of
water levels in rivers, dams, pans and lakes, provision of sufficient water in ASALs for pasture, livestock,
domestic use and improvement of crop harvests in ASALs.

The drought of 1992193 that affected 2.7 million people was considered the worst drought in the last 50 yeafs.

However, the recent La Nina drought of 199912000 was the worstin living memory resulting from failure of
precipitation for four consecutive rainy seasons. This drought affected 4.7 million people countrywide who
required famine relief. The government declared it a national disaster and sought for emergency assistance.

Ttre International Monetary Fund (IMF) estimated that US$ 480 million was needed for recovery from the

drought. The above trends indicate that the next drought could be equally disastrOus or even worse because

of the climate change phenomenon being experienced globally.

There are various government institutions with responsibilities to take precautionary and remedial measures

with regard to drought and floods. Notwithstanding the existence of these institutions, disasters continue to
cause havoc. Other intervention measures include the drought contingency plan of 1992 and the National
Disaster Management Programme of 1994. A National (Disaster) Operation Centre (NOC) has been

established in the Office of President for the coordination and management of disasters. The provisions of
EMCA (1999) adds value to flood and drought management.

5.3.2. Conservation of Catchment Areas
Other than the clearing of vegetation on catchment areas, an emerging problem has been the planting of
eucalyptus around surface water courses. There are about 600 known species of Eucalyptus worldwide and

four species grow in Kenya. Eucalyptus grows well in both wet and dry areas. Eucalyptus has been

perceived as a heavy user of water. It is also believed to cause soil erosion due to limited undergrowth.

t
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There is also less biodiversity as the ecosystems are simplified and distorted. Eucalyptus has been thought to
cause the drying up of springs and draining of marshes, swamps and wetlands in some areas,

As noted earlier, both in the HMPL and ASALs there has been extensive clearing of vegecation in most
catchment areas. The consequences have been severe erosion, siltation of water systems, less volume in
rivers and diminished re-charge of underground water resources. As a result, the functions of ecological
catchments have been rendered ineffective.

To arrest the emerging crises of catchment degradation, the government has put in place policy, legal and
institutional mechanism to mitigate the impacts. These include EMCA (1999), the Water /rct (ZOOZ),
establishment and operationalization of NEMA and (WRMA) Water Resources 'management Authority.

5.4 HUMAN HEALTH

5.4.1. Water Borne and Water Related Diseases
Waterborne and water related diseases are among the top ten causes of outpatient morbidity in Kenya. These
are diarrhoea, skin and intestinal worns related diseases, eye infections and malaria. The factors giving rise
to these diseases include poor sanitation, inadequate coverage of safe and clean water supplies in the 

"orntry,poor hygiene practices, poor food handling practices, povert!, socio-cultural practices and taboos.

Impacts associated with these pressures are increased mortality, reduced economic productivity, decreases in
tourism and other income generating activities. These constraints should be corrected by enforcing the Food,
Drugs and Chemical Substances Act, the Public Health Act, Kenya Standards Act, the Water Act 2002,
Local Government Act and EMCA (1999), and implementation of the recently developed environmental
sanitation and health policy.

5.4.2. Y ector-borne Diseases
Malaria is endemic in many districts of Nyanza, Western and Coast provinces. It is a leading cause of
outpatient morbidity in the country. In 1999, it accounted for 327o of the total cases reported. Annual
oupatient morbidity during the period 1996-1999 ranged from 4,146,026to 4,662,752.

Poor sanitation and drainage, poor management of solid waste, climatic and other conditions, which favour
the breeding of mosquitoes as well as poverty gave rise to this situation. Otler water related diseases and
vector borne diseases occur sporadically in the country. These include typhoid, cholera, dysentery,
amoebiasis, bilharzias and filariasis.

The consequences of these diseases include deaths and low income and productivity. Policy and programme
intervention measures include the integrated water resources management strategy, the malaria control
programme, the Public Health Act, the Physical Planning Act and the Local Government Act.

5.43. Respiratory Diseases
The number of all forms of TB cases increased from 49,386 in 1988 to 57,686 in 1999. The number of
pulmonary TB (PTB+) cases rose from24,029 in 1988 to27,197 in 1999. HIV/Aids is responsible for about
4OVo of reported TB cases. Increased levels of poverty and increases in informal settlements are some of the
pressures responsible for the current states. TB accelerates the onset of AIDS in HIV positive persons.

Some of the government's responses include the development of guidelines for prevention and management
of opporhrnistic infections, phasing out the use of streptomycin in 1999, enforcement of Public Health Act
(Cap 242) and the adoption in 1994 of the Kenya Health Policy and environmental sanitation and health
policy. Currently, the government is preparing to implement a comprehensive National Health Service
Programme, to ensure that all people have access to affordable health care services.

5.4.4. HrV/ArDS

t
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Kenya is taced with high rates of HIV infections. HIV prevalence rates have been on the increase over the

lastiwodecades. The?atesrosefrom 4.Bvoin 1990to l3.Ovointheyear2000. kevalenceratesinurban

areas in the year 2000 stood at l7.5%o compared to l3.OVo in the rural areas (Table 5.7). Currently,700

Kenyans die of Aids-related ailments daily or approximately a quarter of a million annually' Due to the

concerted efforts of the government, the HMAIDS prevalence rates have now dropped to about 10-67o. \\e
factors responsible tor frrvlelos cases include socio-economic and cultural lifestyles, drug abuse, multiple

sexual partners, illiteracy and ignorance.

Table 5.7. HIVLAIDS prevalence rates between 1997 and 2001

Prevalence DN 199t 1999 2000 2001 2002 2003

Urban 10.9 r8.I 17.8 17.5 17.0

Rural I t.9 13.9 13.0 13.0 13.0

National t2.8 13.9 13.5 13.5 13.0 13.0 tt.2
Source: National Aids Contol Council (NA cc)

In response to the HIV/AIDS pandemic, the government has established the National Aids and Sexually

Transmitted Diseases Control programme (NASCOP) and the National Aids Control Council. Further, the

HIV/AIDS pandemic was declared a national disaster in 2000. The government has since developed a

srrategic pui". on HIV/AIDS pandemic. The implementation of this strategy includes the provision of
tetrov]ral drugs ro the sick and the setting-up of voluntary counselling and testing centres (VCTs) to identify

and support the infected and the affected.

5.5. ENVIRONMENTAL HEALTH

5.5.1. Solid \{aste
Solid waste has been categorised as trade, industrial, municipal, agricultural, institutional, domestic,

construction debris and wasie from military and mining operations. Unsuitable patterns of production and

consumption are increasingly generating large-quantities and varieties of waste at unprecedented rates.

Increasid indusuial produciion and urbanization has led to high consumption of natural resources and the

consequent generation of substantial wastes.

lnadequate planning, and co-ordination of environmental activities and limited finances in towns and among

the communities are some of the drivers and pressures giving rise to the current state. Inadequate education

and awareness, lacklustre enforcement of environmental regulations, indifference among the local

communities on waste management are responsible for the poor marlagement of disposal sites'

The local authority by-laws that have a bearing on solid waste management are outdated and too weak in

their penalty to d"t"r offenders. Lack of information on waste management to the communities and

inadequacy of disposal equipment are issues of concern. The high rate of urbanisation may be part of the

problern, iince inlecurity to waste handling companies is caused by scavengers at disposal sites. Other

ionstraints include unplanned dumping sites, insufficient management and co-ordination of the players,

weak enforcement of legislation and regulations. There is also lack of a national land use policy in relation

to land zoning to provide for landfills. Again, there is absence of waste sorting by type at the generation

point and inadequate technology for processing wastes into useful by products in urban centres.

Nairobi generates over 2,000 tonVday of wastes, 687o of which is of domestic origin, while 147o,87o,2Vo,

l?o andlEo i" fro industrial, roads, hospitals, markets and other sources respectively. Current approaches

to waste management are neither effective nor sustainable. Most local authorities give priority to wastewater

treatment and linle attention to solid wastes. The authorities have been unable to collect, treat and dispose of
solid waste due to inadequate capacity including financial constraints.

a

,
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Hospitals are classitied as large, medium and small with corresponding volumes of wastes. Some large
hospitals have stock-yards of 1550m3 of wastes.

a

Collection and Transportation of Solid Wastes: In low-income areas, the collection service is very poor.
Uncollected waste is found strewn along streets, play fields and between houses. The collection of garbage
from communal sites is not frequent. Priority is given to central business districts, industrial area and high-
income residential areas. Least efforts are given to the middle and low-income areas, and slum settlements.
The accumulated and scattered wastes emit awful smells and are the breeding ground for rodents, flies and
mosquitoes.

Table 5.8. Types of municipal wastes

Tvpes of wastes Nairobi (7o)
Food waste 5l .50
Paper (recyclable & others) t7.30
Plastics (containers & others) 11.80
Textiles 2.60
Bones 0.70
Metal (containers & others) 2.60
Glass (containers & others) 2.30
Grass/wood 6.1 I

Rubber 0.30
Leather r.39
Others 3.40

Only 37o/o of the waste generated in Nairobi residential areas is collected and taken to approved dumpsites.
Local authorities collect and transport wastes using various types of trucks. These trucks and related
machinery are inadequate, and their efficiency very low. Most trucks are old and thus breakdown oflen. The
trucks are usually open and spill refuse along the route. The desirable bulk compactor trucks are very few.

Disposal of Solid Wastes: Solid wastes in most urban areas are disposed off in open dumps or crude
sanitary landfills, burned or composted (Plate 5.2). There is a scarcity of disposal sites in many
municipalities, which results in vehicles criss-crossing town centres to the few available disposal sites. Some
local authorities do not have designated disposal sites and often rely on individuals using the waste as
manure. There is general lack of proper planning and zoning. Cornposting and burning is generally
practised in estates that have Iarge compounds and within the rural areas. Generally. most urban waste is
collected in bins at the household level and in bulk containers at the institutional level. The recent
widespread use of polythene bags has created an additional disposal problem.

Incineration' Most hospitals and some research institutions incinerate some of their solid wastes. However,
some of the new clinical centres, especially in the urban areas lack the technology and consequently dispose
of their wastes in the dumpsite. Incineration is expensive threat and quality and not affordable by many
municipalities.

Impacts and Responses: Impacts of poor solid wastes management include pollution of water resources,
adverse health eft'ects and habitat modification, The Public Health Act and the Local Government Act and
EMCA (1999) provide legislative direction in the maintenance of clean and sanitary services in all areas.
Most local authorities are reviewing their policies to involve the private sector in solid waste management.
The ongoing reforms will make local authorities regulators rather than operators. It will ensure the
integration of environmental concerns into all planning and development in accordance with EMCA (1999)
and Public Health Act.
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In pursuance of the implementation of these measures, industries and other players are being encouraged to
adopt the 4Rs concept - recover, re-use, reduce and re-cycle. There are also new approaches of treating
wastes with effective microbes (EMs). EMs are naturally occurring benign microorganisms with positive
effects on the environment and can be used to treat contaminated water, soil and even foodstuff.

Plate 5.2. Disposal of solid waste, Dandora site (photo by NEMA suff)

5.5.2. Onsite Sanitation in Human Settlements
Current levels of access to improved sanitation are 49Vo in rural areas and 65Vo in urban areas, giving a
national average of 57Vo. The services offered in the covered areas are of poor quality. Pit latrines built
using local materials and skills are the commonest onsite sanitation systems in Kenya, especially in the rural
settlements, urban slums, peri-urban settlements and small towns. There is no uniform technology
applicable throughout the country. However, widely used technologies include the ventilated improved pits
(VIPs), twin pits, and vault toilets. Wet onsite sanitation facilities in use include the pour-flush toilets, septic
tank and soak pits.

Low-income households account for about half the urban population depending on the city or town. [t is the
fastest growing segment of the urban population. These people live in informal settlements where water and

sanitation utilities are not provided. Nearly 70Vo of slum dwellers pay to use the communal toilets. The
'flying toilet', where faeces is wrapped into a polythene paper and flung into the river or in the open, is a
common feature in urban slums. VIP are few and found only in areas that have extemal support.

Few schools have enough sanitary facilities to meet the recommended ratio for toilets to the population of
girls or boys. The national ratio of people per toilet was 55:l in 1999 and 64:l in 2003 against the
recommended ratios of 25:.l for girls and 30:l for boys. The impacts are poor human health caused by
sanitation related diseases, increased health costs and polluted environment.

+
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The Water Act (2002) has provisions for institutional water supply and control of water-borne, sanitation-
related diseases, while EMCA (1999) regulates environmental issues including onsite sanitation. The
Building Code has provisions for water and sanitation as does Public Health Act (iap.242). The Ministry of
Health is developing an environmental sanitation and health (ESH) policy as well as a school health
programme.

A number of organisations are promoting the ecological sanitation (ECOSAN) technology. The private
sector and others have played a role in the development and disposal and conservancy, septi; tanks and pit
latrines on demand basis. Agencies involved in the direct service provision and lobbying for better sanitary
facilities include the UN agencies, the World Bank (Water and Sanitation Programme), development
partners, CBOs and NGOs.

5.5.3. Radiation
Radionuclides are commonly used in industries, hospitals, schools, road constmction, oil exploration and
research institutions. These are mainly sealed (shielded) sources and unsealed radionuclides. There are no
isotope production, research reactor, nuclear power or nuclear fuel facilities in Kenya. Unsealed sources
imported annually range from tens to thousands of Mega Becquerels (MBq) of H-3, C-ru,p-lZ, S-35, Ca-45,
Cr-5 l, Fe-59, I-l3l and In-l I I and Kr -85. In hospitals, solid wastes are stored to decay and are disposed of
as ordinary waste after monitoring. Excretions of patients (cancer diagnosis and therapy), which contain
radionuclides, are discharged into the sewer system.

Liquid effluents from research institutions using unsealed sources are passed through a lagoon system with a
total residence time of about three months before being discharged into the environment. lncinerators are
also used for burning inactive and decayed wastes. Radioactive carcasses are buried deep or incinerated
depending on the levels of activity. Fu(her, the situation in the country in regard to the acquisition, handling
and disposal of radioactive materials is as follows:

' Many diagnostic and therapeutic x-ray machines, Magnetic Resonance Imaging (MRI) and ultra-
sound equipment are imported into Kenya without being subjected to any standards.

' The country does not have a comprehensive policy on radioactive waste management., There are reported cases of trafficking of radioactive materials.r A number of studies on the background radiation mappings have been undertaken in a few areas in
the republic (Kwale and Kerio Valley).t No published regulations for a national Radiological Emergency Response (RER) plan and
procedures.

' Currently there exists neither standards nor the regulatory practice for non-ionising radiation (NIR).
' The Board does not have land to operate a radioactive waste repository or u i"nt.ul facility ior

treatment, conditioning and interim storage of sealed sources and radioactive waste.
' A register ofradioactive substances imported since l9g6 is available.
' A number of sealed sources have been conditioned into 200 litre drums at the Material Testing and

Research Department, Ministry of Roads and Public Works, In principle, the department has been
appointed as an agency for the treatment, conditioning and interim storage of radioactive wastes by

, the regulator.

However, specific regulations on the management of radioactive wastes have been prepared and are awaiting
gazettement. Since 1990' purchasing contracts of sealed sources were required to include a clause assurin!
the return to the supplier once it has rerhed the end of its useful lifetime. The Radiation protection Board
(RPB) carries out annual calibration tests on x-ray equipment countrywide. However, the law does not
mandate it to check and calibrate MRI and ultrasound equipment. 

-Draft 
regulations for the safety of

transport materials (class 7 dangerous goods) based on the IAEA regulationi for the safe transpoit of
radioactive materials, 2002 (TS-R l, revised) have been prepared. The board has set up a surveillance
system at the ports of entry (mainly at Kilindini in Mombasa and Jomo Kenyatta International Airport(JKIA) in Nairobi) to mohitor fbod and other substances imported for radiation levels and radioactive
contamination. A Radiological Emergency Response (RER) team exists in the regulatory authority.

a
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Substandard equipment increases the dose to the population and could lead to higher incidences of clinical

effects related to ionizing radiation. While the p*"n." of radioactive materials can Senerate a state of panic

in the people because ofYthe mystery associated with it, the radionuclides released to the environment from

..r.u..h, medical and industrial apilications cause only ambient environmental contamination. This may

result in the contamination of food-.'Uptake of the radionuclides by all pathways will result in both internal

and external irradiation of organs.

Some of the emerging pressures in this sector include concerns regarding the radiation from mobile phones,

television transmission masts, base transmitting stations (BTS), MRI and ultrasound, Radionuclides enter

ecosysrems by many pathways and become widely dispersed. Ionizing radiation has a negative impact on

biota and both terrestrial and aquatic ecosystems. The main pathways of radiation exposure include external

irradiation, plant uptake from the soil, folia absorption, inhalation of suspended material and gaseous

radionuclidei, ingestion of plant, animal and microbial material, soil and water'

The country's policy respol'rses include membership to the International Atomic Energy Agency (IAEA)

since 1965, a party to the nuclearnon-proliferation treaty (NPT) and a signatory to several agreements with

the IAEA. RpB was established by the Radiation Protection Act (Cap 243) to protect patients, radiation

workers, the p,blic and the environment from the harmful effects of ionizing radiation. National regulations

have been ,.t up which cover the exemption, notification and authorization, dose limits and control of

medical .*porr.". These regulations are bised upon the International Basic Safety Standards series No. I15,

p,blished Uy ttre IAEA. Kenya will participate in an IAEA project on nuclear safety and security. This will

entail the acquisition of eqtripmeni and training opportunities for the customs and police officers to

complement the work of RPB.

5.5.4. Chemical Pollutants of Health Significance

Nitrates and Nitrites: Nitrate levels in groundwater have increased since the 1960s due to many factors.

The factors include changing lancl uses, the increased use of nitrogenous fertilizers and recycling of sewage

effluent. Limit for pitratJ in drinking water is based on its effect on methaemoglobinaemia blood disease in

bottle-fed intants. There is erlso concern about possible eff'ects on the incidence of stomach cancer. WHO

desired limits are 50 mg/l (as NOr) but up to 100 mg/l is acceptable if medical authorities are warned about

the possible dauger of infantile methaemoglobinaemia. Treatment techniques based on ion exchange or

biological denirrification have been developed but have not been extensively used.

polychlorinated biphenyls (pCBs): pCBs are chemicals, used as coolants for electrical transformers. They

are carcinogenic and mutagenic and theretbre pose serious health concerns. Vandalism of transformers for

these coolants, which are illegally nsed to treat wounds, exposes the user to chances ofcancer.

Dioxins: The use of chlorine in the paper making industry introduces dioxins and furans into the

environment. These compounds are known to be endocrine disruptors in addition to other adverse properties.

State of Environment Report 2003, Kenya

The tobacco industry promotes cigarette smoking, an activity that is associated with increasing incidents of

lung cancer. Adveriisements depicting smoking as a trendy way of life are luring the youth. The increasing

inciclents of smoking amongst our youth have generated concern and led to the establishment of the National

Committee on Alcohol nnd Drug Abuse (NACADA).

5.5.5. Pesticides
pesticides formulated to control notorious pests that attack crops, amimals and people may also cause water

pollution. Equally, substances known to be carcinogenic, teratogenic and mutagenic are not easily

tiodegradable. These are also being controlled locally through the licensing and scrutiny of the Pest Control

Products Board (PCPB).

Driving forces include the increased demand for food resulting into increased use of pesticides. PCPB is

charged with the registration of pesticides. Assessment of pesticide residues in soil and water systems has

,

t
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been done, while pesticide residue monitoring prograrnme for drinking water, sediment and fish iscontinually being carried out. EMCA (1999) providis for a strengthened coordinative approach in the
monitoring of the eff'ects of pesticides and compliance to the law,

5.5.6. Dichlorodiphenyt trichloroethane (DDT)
DDT is probably carcinogenic to man with effects on the nervous system. It travels long distances from the
source of use, release or emission. DDT degrades in three y"a.r in temperate tana anO three months intropical lands. Exposure to DDE (a metabolite of DDT) has also been linked to precocious puberty and
shortened lactation period in breastfeeding mothers.

DDT is one of the so called "dirty dozen" (12) persistent organic pollutants (pops) governed under the
Stockholm Convention. The convention allows for the use of bOt for vector control'u"ntil safe, affordable
and effective alternatives are in place. Kenya is in the process of developing a national implementation plan(NIP) for implementing provisions of the convention. NIP includes regutitory measures and institutional
fiamework as well as a strategy to reduce or eliminate releases of pops.

Kenya is also a signatory to the Rotterdam and Basel Conventions, which cover DDT. The Rotterdam
Convention is based on the "Prior Informed Consent" (PIC) procedure, in which importing and exporting
countries share responsibility for ensuring that trade in the chemicals is in line with the convention. TheBasel Convention limits "toxic trade" in hazardous wastes and ensures their proper disposal, The
international community will evaluate at least after every three years whether DDT is still needed for this
purpose.

DDT was introduced in Kenya in 1956 for use in agriculture and public health. However in 19g6 its use inagriculture was banned. Currently, its use is restricted to public 
-health 

for the control of disease vectors.
Concern over its use arose over its toxicity and persistence in the environment. DDT has nof been importedinto the country for the last 14 years. However, there may be cases of stocks getting into the countryillegally. DDT and other organochlorines are highly bio-accumulative in the fatty tissuJs with consequent
magnification of environmental concentrations through the tbod chain. In addition, trre/ t,aue been found insignificant quantities in humans, commonly in breast milk.

when re-introducing the use of DDT, the factors to be considered are the violation of the MEAs to whichKenya is a signatory.and human safety. Additionally, an important concern is the quality of fish andhorticultural produce since detection of DDT traces may exclude iuch produce from the iniernational market.

Kenya is a signatory to the Stockholm convention, which seeks the elimination or restriction of production
and use of all internationally produced PoPs. Use of less persistent/biodegradable pesticide is recommended
for public health purposes only.

5.5.7. Mercury

Mercury occurs in the environment from natural emissions and from industrial activities such as artisanalmining, metal smelting, cement making, mercury paints, electrodes for certain electrolytic processes,
thermometer rhanufacture, in dental amalgam, in latoiatory processes and in cosmetics. There is no policy
and proper regulations for mercury in Kenya.

Poverty among the small scale miners, ignorance on the risks and the ways of handling mercury compoundsduring gold processing, dumping of cheap mercury-containing goods ani poo, t""r,nit"r, *" some of thepressures related to the unhealthy use of mercury. Use of mircury has resulted in tlie pollution of theatmosphere, land and water resources and bioaccumulation in fish. Methyl mercury is tfre most toxic form ofmercury that causes neurological disorders such as minamata disease, resulting in impaired walking andtalking.
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As a response, Kenya has ratified the Basel Convention. In addition, the country has made specifications on

how mercury is usecl in industry, for example, clentistry alloys for amalgams mercury (not to exceed 50%)'

Furtherrnrtre, nlercury use in both cosnretics and paints is banned.

Sanitary and phytosanitary certification of loods is one elf'ective response in addition to the application of

existing regulations. Existing intervention measures include the Kenya Ilealth Policy Framework of 1994,

rhe H;lrh Strategic ptal lg99-2004, Food, Dmgs and Chenrical Sttbstances Act (Cap 254), the Meat

Conrrol Act (cap :so), tt 
" 

Anintal Diseases Act (cap 364), the Dairy Act, (Cap 336), and the establishment

of various analyiical laboratories lor monitoring of fbod and radionuclide contarninants and radiation levels

munitoring at points of entry are other key policy responses'

o

5.5.8. Lead
Lead is a suhstance whose roxicity to human health has been established. It is associated with memory loss,

re6uced Ie and kidney clamage. The major sources of lead into the environment include petroleum fuels and

car batteries. Lead is rcleas-ed during the recycling process posing health hazards to the workers and the

environment. WHO standarrJs givc an upper limit of lead in drinking watel of 100 ugfl'

5.5.9. f'ood safetY

At all stages of the tboA chain (front the falrn to the consumer), thc main issues of concern in food saf'ety

include basic food microbioklgy. foorJ borne pathogens, and diseases' Use of contaminated equipment'

infected foocl handlers, contanriiated food ingreaienti, unhygienic food preparation and poor quality control

are other issues of concerll.

F.od borne diseases are a serious threat to public health in Kenya as cvidencecl by the frequent outbreaks of

cholera, typh.id and other.diahoncal discases in thc country. Besides microbial col)ccrn in food safety,

pesticide resiclues, veterinary drugs, lead, zinc and mercury have been found in foods. Food hawking has

t".n,r," a oornmon feature in urban areas, thus posilg dangcr tg the health of the public.

Factors that contribute to poor fbod saf'ety include poverty, inadequate enfbrcernent of existing lau's and

regulattons, inadequate inspection, storage' facilities, poor hygiene practices and ttse of contaminated food'

Deaths from food-borne cliseases and reduced economic productivity are some of the impacts.
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BOX 3. FUTURE OUTLOOK FOR WATER, HUMAN AND ENVIRONMENTAL HEALTH

water Resources: To achieve the millennium developmeflt goals, there is need to:. Enhance the national water coverage.

' Enforce compliance to existing laws and regulations for water quarity.

Wetlands: There is urgent need to protect wetlands by:

' Approving the national wetlands policy and gazetting the national wetlands regulations.I Increasing financial resources and building capacity.

' Improving drought and flood emergency preparedness, assessment, response and mitigation.
' Developing a comprehensive policy, legal and institutional framework for monitoring and early warning

on drought and flooding.

Human Health: The following measures should be implemented:. Provide adequate, clean and safe water for all.. Increase sanitation coverage in the country.
. Enhance and intensity capacity building measures.
. Develop a malaria vaccine.

' Destroy mosquito breeding places and intensive surveillance measures.I Promote preventive measures and make malaria drugs affordable and accessible to allpopulation groups
' Initiate early and accurate diagnosis of TB and extend free treatments to private healih institutions and

use of quality assured drugs.

' Make antiretroviral drugs affordable and accessible and provide nutritional foods as well as guidance
and counselling for HIV/AIDS suffers.

Environmental Health: The following measures are needed:

' Enhance the development of programmes that promote reduction, recovery, recycling and reuse of
waste taking into consideration the changing consumption and human settlement patterns.r Hasten the adoption of environmental sanitation programmes that harmonize stikeholder involvement
in environmental sanitation and health.

' Gazette standards and regulation for radiation equipment and protection of mine workers using
radioactive material.

' Establish radioactive waste repositories under by the regulatory authority.

' Monitor the movement of DDT in the environment and in the food chains.r Conduct baseline survey on the qualities and location of mercury in the environment.
' Develop and gazette regulations for the collection and disposal of mercury containing compounds.

Enforce laws governing food safety, enhance hygiene and education of the food handlers as well as a
surveillance programme.
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CHAPTER 6

ENERGY, POLLUTION AND WASTE MANAGEMENT
6.1. ENERGY RESOURCES AND POLLUTION

6.1.1. Introduction
The provision of energy services is essential for economic and social development and improved quality of
life. Providing adequate, affordable energy is essential fbr eradicating poverty, improving human weliare,
and raising living standards. Without economic growth, it is difticult to address environmental challenges,
especially those associated with poverty. For energy to be of value to the society, the energy system must be
designecl to meet the demands of a variety of services such as cooking, illumination, comfortable indoor
climate, refrigerated storage, transportation, information, and consumer goods.

The environment provides raw materials for the energy industry. These include wood fuel, fossil fuel,
radioactive minerals, hydro-power, geotherrnal power, insolation and wind. On the other hand the
environment is the recipient of the residues of thermal energy, solid, liquid and airborne waste produced by
energy systems. Activities related to energy production, distribution and consumption are perhaps the largest
single category of benign sources of adverse anthropogenic impacts on the environment.

The government recognizes that alternative renewable energy sources hold tremendous potential, especially
for releasing pressure on woody biomass. They also create opportunities for income and empl,oyment
generation, both of which would have a positive impact on improving the quality of life, while reducing
poverty.

The control of emissions should be based on an efhcient energy production, transmission, distribution and
consumption. We must also develop environmentally sound energy systems, particularly new and renewable
energy sources.

Pollution of the atmosphere, especially indoor air pollution, has been linked to acute respiratory tract
infections. Among the causes of such infections are ernission of sulphur and particulates from energy
systems. Fossil fuels are the largest contributors to air pollution owing to the amount of emissions th-y
release into the environment when they are burnt.

6.1.2. National Energy Consumption Patterns
Most biomass is Llsed in the form of fuelwood especially firewood and charcoal. Other biomass energy
resources include agriculturaUcrop residues and animal waste. Municipal waste, especially household ani
commercial waste, is mostly organic in the form of food, packaging and paper. These too can be converted
into other useful energy resources (Figure 6. l)

Households, con[nerce and industry use a combination of fuels. Energy resources used include biomass,
fossil fuels, hydro and geothermal (Tables 6.1 and 6.2). Biomass is by far rhe most predominant fuel,
providing over 7 57o of energy consumed.

Other sources of energy in the country include hydroelectricity and geothermal power. Solar and wind
energy has also been harnessed albeit at low levels. fhe latter are perceived to have less impact on the
environment.

6.1.3. Hydropower

6.1.3.1. I-arge Scale Hydropower
Hydropower systems are classified according to their generating capacity. These classes are large, small,
mini, micro and pico. The overall hydropower potential in Kenya for large systems is about ZZAIVtW,
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while for rhe small, mini and pico hydro is about 3000 MW. By 2003, 671.2MW had been developed and

connected to the national grid. Another capacity of about I MW of mini and micro hydro has been

developed for private use, mainly by institutions and commercial agricultural enterprises. The Sondu Miriu
River hydropower project will contribute another 60 MW. The balance of about 4500MW remains

undeveloped. The overall national energy consumption patterns are indicated on Table 6.2.

Table 6. I . Existing $'stem Eeneration installed and efibctive capacity

No.
Power Station

Capacity MW Percentof EIIcctive
CapacityInstalled Effcttive

I Hvdro
Tana t4.4 12.4

Wanjii '1.4 7.4

Kamburu 94.2 84

Grtaru 225 2t5

Kindarrrma 40 40

Masrnpa 40 40

Kiambere t44 r44

Small Stations 6.2 5.4

Turkwel 106 106

UETCL (Imported) 30 0

Total 707.2 654.2 62.2Vo

2 Geothermal
Olkiura I (KenGen) 45 45

Olkaria III (lPP) t2 l2

Total Geothermal 57 57 5.4Vo

J KenGen Wind
Ngong 0.35 0.3

4 KenGen Therntal
Kipevu Steam 75.5 26

Kipevu I Diesel 75 70

GTI and GT2 60 60

Nairobi Gas Turbine 13.5 l0

5 IPP Thermal
Iberafrica Dicsel 56.5 56.5

Westmont Barge GT 43 43

Tsavo Power Diesel 74 74

Total Thermal 398 ji9.5 32.i%o

Total I nterc o nne cted SY stem 1,162 1,051 r00?o

Isctlated Stations

KenGen Diesel Stations 3.8 3.5

REF Diesel Stations 5.6 5.1

REF Wind o.2 0.r6

Total Isolated Stations 9.6 8.8

Gross CapacilJ 1,172 1,060

System Peak Dernand 780

Source: Ministry of EnergS' records

Tabte 6.2. Natfunal energ)'('onsumPtion Patterns in Gigajoules

Source: GoIAKAMFOR Report (2002)

a

Sector/Fuel Aericulture Industry Transport Households Total

Woodfucls ('15.2 Vo) 68421 452634 52 1055

Farrn Residues (5.3 o/o) 37013 37013

Petroleum (18 7o) 4496 6r3rl 45678 t3475 t249fi
Electricitv (1.4 %) 6895 2939 9834

Total 4496 136627 45678 50606r 692862

Per cent 0.6Vo 19.7 Vo 6.6Vo 137o
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6.1.3.2. Small Scale Hydropower
Small hydro power stations are unique in their capacity to support isolated grid systems with flexibility to
support rural market development and to provide power for multiple end uses. The total potential for such

stations is about 3000 MW, of which only 8 MW has been developed, with 6.2 MW being connected to the
national grid.

Hydropower resources provide the biggest share of the electricity consumed in Kenya. The demand for
power has been estimated to grow by 5 Vo annually. The recent efforts by the state to exploit the Sondu Miriu
River have raised a lot of concerns by the environmental agencies and civil society organisations. The cost
of extending the grid has been a limiting factor to fully exploit the available power. The effective installed
capacity is 1060 MW against a peak demand of 780 MW (Table 6.1). The harnessing of hydropower on
large and medium scales involve the creation of artificial water reservoirs by denuding, dredging and
flooding thousands of hectares of land. The creation of reservoirs modifies many environmental components,
such as:

. Hydrologic regimes: affecting the flow of water upstream and downstream hence affecting the
livelihoods on both sides;

. Sedimentation characteristics: drop in sediment load downstream affect the fertility of soils;

. Seismic activity: the weight of the impounded water and sediments exert forces on the geo-structures
and may lead to earth movements;

. Climatic conditions: change in local weather conditions; and
t Water quality: stagnation of water results in eutrophication.

The inrpounding of water creates a conducive environment for colonization by alien species of fish, plants
and disease vectors such as snails and mosquitoes. This may lead to the loss of indigenous plant and animal

Energy, Pollution and Waste Managernent 79



State of Environment Report 2003, Kertya

species. The creation of power line corridors leads to the further loss of biodiversity. Socio-economic
impacts include displacement of local cornmunities, change of land use leading to loss of livelihood, creation
of new lif'estyles with new employment opportunities, increase in water-borne diseases such as malaria and

bilharzias, and social conflicts due to influx of immigrants in search of opportunities. The government has

addressed the above concerns by:
o Accelerating the rural electrification programme with the objective of reaching 207o of the rural

population by 2010 and5OToby 2020:
o Supporting community-based energy systen'ls through cost sharing arrangements and tax exemptions.
. Collecting hydrological data and undertaking pre-feasibility and feasibility studies on small hydro

power projects;
o Fornrulating and enforcing standards and codes of practice to safeguard consumer interests and the

environment.
o Packagirrg and disseminating information on renewable energy systetns;

o Establishing of financing nrechanisms especially for micro-credit fbr consunlers and entrepreneurs.

o Enforcing the EIA provisions which minimizes euvironmental degradation.

Hydropower development is constrained by a nurnber of l'actors, including: high cost of introducing efficient
and cost effective technologies; lack of awareness on opportunities offered; inappropriate and limited credit

and financing mechanisms; limitations imposed by the Electric Power Act (1997); and inadequate support

for innovation and development, especially for micro-hydro applications.

6.1.4. Geothermal Energy
Geothermal prospects occur within the Kenyan Rift Valley where widespread volcanic activity and

geothermal nranifestations signify its viable existence. Potential for geothermal power generatiolt is

estimated at over 2000 MW. Of these l2l MW is already developed and connected to the national grid.

Another 36 MW is currently under development, with the first 64 MW scheduled for commissioning during

the finarrcial year' 200314. The extent of the geothermal field has not been quantified in terms of the area it
covers but it runs from the Tanzania border to southem Sudan border in the Rift Valley.

The Olkaria geothermal field is particularly environmentally sensitive. It is situated in the Hell's Gate

National Park, 5km from the fresh water [,ake Naivasha, and adjacent to huge flower farms.

Geothermal wells produce hot water and steam in the ratio of 3:1. Amottnt of GHGs in steam is

approximately I Vo, comprising hydrogen sulphide (I{:S)<107o, and the rest being carbon dioxide (COz)

with minor proportions of methane (CHu). The hot water and steam are partially cooled before they are

released into the atmosphere. Other impacts are:

. Hydrogen sulphide (H:S) imparts an unpleasant and corrosive smell to the air. However, the

maximum recorded in Olkaria, 4.4ppm, is far below the limit tbr hazardous occupational exposure.

r Carbon dioxide (COz), and methane (CH.r) from geothennal power plant is negligible and currently

of insigniticant environmental exposure concern.

o The released hot water causes localized heating with increased levels of humidity This has been

known to cause fog at the Olkaria I power station, especially in the period June to August.

o Noise pollution results from the blasts from well testing and drilling.

There is a potential danger of land subsidizing, when large masses of water released from the earth are not

replaced, thereby significantly reducing the underground pressltre. Lowered pressure may also, lead to
depletion of hot springs and geysers within the same region.

To avoid thermal pollution of the atmosphere, Olkaria Geothermal Power plant is exploring the possibility of
re-using hot water separated from steam to produce electricity using binary cycle technology. Meanwhile,

the wastewater is re-injected into deep wells for disposal and also to maintain reservoir pressures. Under
EMCA ( 1999), an EIA must be undertaken before the implementation of these geothertnal projects to

minimise environmental degradation.
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6.1.5. Fossil Fuels
Currently, Kenya has no known reserves of fossil fuels and therefore relies on imports to meet her
requirements. However, exploration activities nndertaken so fhr show that nearly half of the country has

potential for the occLrrence of oil and gas. Traces of these resources have already been found. Liquified
petroleum gas (LPG) and other liquetied products fiom natural gas are critical energy sources for both
domestic and industrial use.

6.1.5.1. Petroleum
Petroleum fuels are the primary movers of the national economy in all its facets due to their convenience and

flexibility in use. Over the last five years, consumption of petroleum products has averaged 2.3 million
tonnes per annum, out of which the transport sector accounts for about 65Vo, power generation 9Vo,

agriculture 57o, industrial and commercial sector l9Vo and other sectors 2Vo.The demand for petroleum fuels
is projected to grow by 2Vo per annum in the next decade. Table 6.3 shows the demand patterns for
petroleum products from 1997 to 2001.

Tahlc 6..1. Petrolcum supply and dcmand halance, 1997-2001 ('000 tonnes)

Demand 1997 1998 1999 2000 2001

Liquefied Petroleum Gas (LPG) 30.'7 31.3 32.2 33.4 35.6

Motor Soirit (Premium and Resular) 390.6 395.8 384.6 365.7 374.3

Aviation Srririt 4.t 3.2 2.5 2.2 2.4

Jet/Turbo Fuel 43t.9 419.4 418.7 432.2 4l'7.3

Illuminatinc Kerosene 267.6 3t8.2 406.8 383.7 306. r

Lieht Diesel Oil 615.9 607.5 601.7 712.8 663.7

Heavy Diesel Oil 47.6 26.4 25.7 28.t 2'7.'7

Fuel Oil 386.9 397.3 439.4 490.0 558. I

Total 2.175.2 2.199.1 2,31 1.6 2.448.1 2.385.2

Refinery Usage 93.6 94.1 90.2 96.3 8 r.3

Total Domestic Demand 2,268.9 2.293.2 2.401.8 2.544.4 2.466.5

Exports of Petroleum Fuels 653.0 640.6 627.3 44t.9 469.1

Total Demand 2.92t.9 2.933.8 3,029.1 2,986.3 2,935.6

Sunolv
Imports:
Crude Oil t.833.7 2,157.7 2,139.3 2,452.3 r,965.6

Petroleum Oils 895.7 1.387.8 1.250.9 874.9 1.208.3

Total 2.727.4 3.545.5 3.390.2 3,327.2 3.173.9

Adiustment 194.5 (61 I .7) (361.1) (340.9) (238.3)

Total Suoplv 2.921.9 2.933.8 3.O29.1 2.986.3 2.935.6

Source : Ministry of Energy records

6.1.5.2. Coal
Commercially viable coal deposits have now been found in some parts of eastern and coastal areas of the

country. However, the mining of these deposits has not yet commenced. Currently, all the coal consumed in
the country is imported from southern Africa and consumption has averaged 130,000 metric tonnes per

annum. Coal is primarily used as process energy in cement manufacturing.

Fossil fuels are the largest contributor to air pollution and have been rightly blamed for global warming. The
demand for fossil fuels for industries and the transport sector is growing at a rate of 2Vo per annum. The use

of kerosene for domestic purposes is also growing. Given that all petroleum products are imported, the

economy has a very high import bill.

Emissions from fossil fuels, especially carbon dioxide, methane, nitrogen and sulphur oxides - are

responsible for changes in the atmosphere that are affecting the global climate. Nitrogen and sulphur oxides
are precursors to acid rain. They are also involved in the formation of smog, which affects human health and
impairs visibility.
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The use of leaded petroleum in vehicles has resulted in the spread of lead in the atmosphere as well as

deposits on roadside vegetation. Vegetables grown and sold along roadsides have been shown to contain
some concentrations of lead which end up in animal and human food chains. Lead is known to cause mental
impairments, interference in metabolic activities and related ailments.

Oil exploration results in the disturbance of ecosystems and loss of biodiversity. Table 6.4 shows relative
emissions of carbon dioxide and sulphur oxides from different fuel plants.

Table 6.4. Carbon dioxide and sulphur emissionsfrom some power plant types

Energy resource Enerry type CO2 emission
s/kwh

Sulphur emission
s/kWh

Fossil Fuel Coal 1000 il
oil 850 lt

Gas 550 0.005

Geothermal Steam 96 6
HDR 0 0

Solar SEGs 140 0

Battery 0 0

Nuclear <l 0

Hvdrooower 0 0

Source Arm4nnsson, I 997

The transport sector consumes about two-thirds of all petroleum fuels used in the country. However, this
sector has opportunities for achieving savings on these imported fuels through energy conservation and fuel
substitution. The government is reviving the Kisumu Molasses Factory to produce ethanol, which will be

blended with peroVdiesel to forestall the need for additives in petroleum products. EMCA (1999) has

provisions for controlling air pollution from motor vehicles and other conveyances using petroleum fuel. In
addition, KEBS requires that vehicles imported into the country meet stringent emission levels to avoid
undue environmental pollution [KS 15 15: 2000].

Industry and commerce consume about 25Vo of petroleum products in Kenya. The following mitigation
measures are helping achieve energy efficiency and conservation in this sector:

. The Kenya Association of Manufacturers (KAM) energy efficiency project is helping instil a culture
of energy efficiency and conservation in industry;

o Kenya Cleaner Production Centre (KCPC) and Civil Society Organisations are acquiring and
packaging energy efficiency and conservation information fbr dissemination to the public, commerce
and industries;

. Ongoing efforts to encourage the use of LPG by packaging in affordable quantities.
o Exploration ventures in areas showing oil-bearing rocks.
. Ongoing efforts to harmonize standards for gas cylinder regulators by the Ministry of Energy, Civil

Society, Private Sector and the KEBS.

The barriers to energy conservation and efficiency have been identified to include high cost of introducing
efficient and cost effective technologies; inappropriate and limited credit and financing rnechanisms; and
ineffectual regulatory mechanisms for enforcement of standards and codes of practice.

6.1.6. Biomass
Biomass is any material of plant or animal origin. These include woody materials such as stems, branches
and twigs. Non-woody ones include stalks, leaves, grass and agricultural residues such as rice husk, coconut
shell, and animal and human wastes. The energy can be converted through a variety of processes to produce
a solid, liquid or gaseous fuel. Biomass use is an environmental threat in terms of harvesting of the resource
as well as the emissions from biomass energy consumption (Tables 6.4 and 6.5). Biomass burning is a major
source of indoor pollution and contributes to poor health of mothers and young children through eye and
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respiratory tract diseases. Charcoal production has resulted in deforestation, loss of biodiversity and soil
eroslon.

Table 6.5. Approrinrute carbon emissions J'rom sample bioma.rs and convenlional technologies

Fuel and Technology Generation
Eflicicncv

Grams of CO2
per kWh

Diesel ttenerator 20 Vo t320
Coal steam cycle 33 Vo 1000

Natural pas conrbined cvcle 45 Vo 410
Biogas digestel and diesel generator (with l5Vo diesel pilot fuel) ll1 Vo 220

Biomass steam cycle (biomass energy ratio a 
= l2) 22 o/o 100

Biomass gasifler and gas turbine (biomass energy ratio a 
= l2) 35 ?o 60

" The energy of the bionrass produced divided by the energy of the fossil fuel consumed to produce the
biomass.

Sttune: Ratords ttJ thc Nutionul Envixtnment Satreturiut

Abovt 677o of all households in Kenya use firewood, while 46Vo Lrse charcoal. Apart from households, the
cottage industry as well as coffee, tea, tobacco, dairy and sugar industries also use significant amounts of
biomass energy. The resource base fbr woodfuels is estimated at a standing stock of 33.4 million cubic
metres.

Biomass can be a renewable resource if managed appropriately. In Kenya, efforts made over the past 20
years to improve biomass energy management have yielded much (Figure 6.1). Twenty years ago the share
of on-ferm contribution to biomass energy was about 477o. Today, over 80Vo of firewood used is from
renewable stock of agro-forestry and other on-farm systems, with only 16?o deived from trust lands and
gazetted forests. Indeed, in 1981, a biomass deficit of 32.6 million tonnes was projected for the year 2000.
However, with the interventions in energy use efficiency, and promotion of on-farm production, the deficit
for 2000 was 20.1 million tonnes. Charcoal on the other hand continues to be drawn clandestinely from trust
lands and Eazetted forests, representing an annual business worth Ksh.l7 billion. Improved charcoal
production technology has had minimal impact on recovery and production.

Bagasse is used today in sugar mills as fuel for combined heat and power (CHP) generation. Bagasse burning
fbr electricity production or cogeneration as it is often referred to is practiced by Mumias Sugar factory
among other sugar factories in western Kenya. There is potential for the seven sugar factories in western
Kenya to generate over 50 MW of electricity.

Biomass resources have experienced the highest pressures in the recent times. High levels of poverty means
that a greater proportion of Kenyans cannot affbrd alternative fuels and have to depend on natural biomass
fbr their energy needs. The demand fbr charcoal by the urban population continues to grow. Charcoal
burning is a significant contributor to the depletion of forests and biodiversity loss.

Biomass is a renewable energy source with the following positive impacts: cuts down on waste in the sugar,
tea, cotTee and sawmills. It is a cheap and accessible source of energy for most communities. However,
harvesting of tree crops has the following negative impacts: reduces the natural sinks for carbon dioxide,
exposes soils to agents of erosion, and accelerates loss of soil nutrients.

Removal of agricultural crop residues for energy use breaks the natural nutrient recycling process,
impoverishes soils leading to erosion, and causes ecological imbalances. The direct burning of biomass
releases particulate matter, which causes air pollution resulting in particulate-induced diseases.

A number of programmes, plans, and strategies have been initiated in response to the above challenges.
These include:

. Community-based energy systems should be supported through cost sharing arrangements and tax
exemptions.
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Formulation and enforcement of standards and codes of practice on renewable technologies to
safeguard consumer interests and the environment.
Packaging and dissemination of information on renewable energy systems to create awareness among
investors and consumers;
Conducting feasibility studies on biomass waste energyi
Establishing financing mechanisms especially for micro-credit for consumers and entrepreneurs.
Support for improved biomass energy technologies including biogas systems, improved stoves, kilns,
gas fires, combined heat and power generation in industry.
Promoting the planting of multipurpose trees.
Building capacity of communities and institutions.

Implementation of the above initiatives may be frustrated by the tbllowing challenges:
o High cost of introducing efficient and cost effective technologies;
o Resource distribution and availability;
. Lack of recognition of biomass as an important energy component in the national energy balance;
o Contradictory policy and environment regulations on the production, distribution and use of charcoal.
o Socio-cultural constraints relating to the use of biomass;
o Low consumer awareness of available technologies and the potential economic benefits;
o Inadequate support for innovation and development in modern biomass technologies
o Introduction of alien tree species whose environmental effects are not yet fully understood; and
o International agreements, which consider forests as a global common, thus intert'ering with the

management of our own forest resources.

6.1.7. Solar Energy
The potential for solar energy in Kenya is estimated at 4 to 6 kWh per squtue metre per day of insolation,
which translates to abput 250 million tonnes of oil-equivalent per day. However, only a minute fraction of
this resource is harnessed for a host of activities including crop and animal products drying, water heating
and electricity generation. It has been estimated that at the current electricity tariffs for water heating, it is
feasible to harness economically up to 100 MW of equivalent solar water heating.

Tax and duties have been waived on most of the intported components of solar energy technologies. There
are also eflbrts from civil society and private sector to popularise solar energy. This has resulted in high
demand for solar panels. Installation and operation of solar energy projects have significant impacts. The
impacts include;

o Disposal of batteries, solar modules, bulbs and fluorescent tubes pose a health hazard, which should be
addressed as a matter of urgency.

o The use of solar energy substitutes such as kerosene and other gas-emitting fuels.

The above impacts have led to the development of the following interventions:

' Community-based energy systems are being supported through cost sharing arrangements and tax
exemptions.

. Compilation of insolation and wind maps;

. Formulation and enfbrcement of standards and codes of practice on renewable technologies to
sat'eguard consurqer interests and the environment. This process has already been initiated in
collaboration with the KEBS.

' Packaging and dissemination of information on renewable energy systems for investors and
consumers;

' Enhancing and integrating rural energy development by involving universities, research institutions
and the private sector in conducting research, development and demonstration in the manufacture of
cost-effective renewable energy technologies;

' Provision of tax relief to renewable energy enterprises, and removal of duty on importation of
renewable energy hardware.

' Establishing financing mechanisms, especially for micro-credit for renewable energy consumers and
entrepreneurs.

I
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The above responses have the following implications: high upfront cost of renewable energy technologies;
lack of technical backup and afler sales services; limited credit and financing mechanisms; weak regulatory
mechanisms for the enfbrcement of standards and codes of practice, especially in countering importation of
counterfeits; and lack of support fbr local innovations to bring down the cost of components.

6.1.8. Wlnd Energy
Wind energy is a cheap source of electricity, which has remained largely unexploited except in very isolated
cases tbr water lifting and electricity generation. An attempt is being made to quantify the economically
exploitable resource through compilation of data on wind regimes in different parts of the country.

The exploitation of wind fbr electricity generation requires large wind turbines that change the landscape
scenery, make noise and can interfere with migration patterns of birds. The following interventions have
been initiated:
. Compilation of insolation and wind maps;
. Formulation and enforcement of standards and codes of practice on renewable technologies to safeguard

consumer interests and the environment. This process has already been initiated in collaboration with leacl

agencies,
, Packaging and dissemination of information on renewable energy systems to attract investors and

consumers;
. Review the Electric Power Act of 1997 to facilitate rural electrification based on supply on a limited scale

using renewable energy technologies;
, Enhancing and integrating rural energy development by involving public universities in conducting

research, development and demonstration in the manufacture of cost-effective renewable energy
technologies;

I Provision of tax relief to renewable energy enterprises and removal of duty on importation of renewable
energy hardware.

. Establish financing mechanisms, especially for micro-credit fbr renewable energy consumers and
entrepreneurs.

6.1.9. MunicipalWaste as Fuel
Urban centres have continued to experience serious refuse collection problems due to critical governance
deficiencies. It has been established in other countries that it is possible to generate revenue to cover
operating costs for collection ofrefuse and treatment ofraw sewage through energy generation and sale.

There are efforts to use waste-derived fuels on small scale through making briquette from charcoal dust and
direct burning of household waste. When burnt directly, particulates are released as well as noxious gases
including carbon monoxide, carbon dioxide and sulphur dioxide.

Use of municipal waste as a source of energy is a waste management option that gets rid of solid waste and
associated pathogens. It also prevents the production of methane and hydrogen sulphide, products of
decomposing matter. Certain management interventions have been instituted for the above impacts. They
are:

o Packaging and dissemination of information on alternative energy systems to create awareness
among investors and consumers;

o Establishment of waste management associations in urban centres through civil societies.

These interventions pose the following challenges:
o High cost of introducing modem energy conversion technologies;
o Lack of awareness on economic opportunities offered;
o Lack of standards and codes of practice including regulatory mechanisms for their enforcement;
o Inadequate planning for land use in urban areas;
o Socio-culturalconstraints;

Energy, Pollution and Waste Management 85



State oJ'Environment Report 2003, Kenva

Incompatible waste management systems and poor separation hindering harnessing of landfill gas as

well as incineration with energy recovery;

Improving garbage collection and delivery to appropriate site, introduction of waste separation at

source through change and acceptance, and mobilization offunds to undertake feasibility studies and

packaging the projects for development by the private sector; and

Conflicting by-laws on the responsibilities and modes of waste management.

6.2. INDUSTRIAL POLLUTION AND WASTEMANAGEMENT

6.2.1. Introduction
The manufacturing industry in Kenya plays a crucial role in the transformation of raw materials into high

value goods. Consequently, it generates incomes and revenue and creates jobs, all of which contribute to the

eradication of poverty and creation of wealth. However, industrial processes are associated with the

exploitation of natural resources. This often depletes resource bases at rates beyond the ability of nature to

replenish them, destroying habitats, generating wastes and discharging pollutants into the environment.

The pollutants comprising of gaseous emissions, obnoxious smells, particulate matter, liquid etfluents, solid

wastes, thermal heat and noise emanate from agro-processes, chemical and pharmaceutical plants, mining
and metallurgical industry. However, some industries recycle their wastes and use them for new products,

which are less costly. Other factories stockpile their wastes while others burn them in the open. None has

solid waste treatment systems.

The impacts of the manufacttrring industry will be felt in greater magnitude as the country enters the

momentous phase in her industrial transformation, aimed at attaining an industrialized country status by the

year 2020. It is imperative therefore, that judicious and timely application of appropriate measures geared

towards mitigating negative environmental impacts be adopted. This will guarantee the best of the two
worlds - development and environmental conservation.

6.2.2. The Petroleum Industry

6.2.2.1. The Petroleum Reftnery
Kenya has only one oil refinery based at Changamwe, Mombasa. The oil impo(ed from the Middle East is

refined and supplied to Burundi, Eritrea, Ethiopia, Djibouti, Kenya, Malawi, Rwanda, Somalia, Sudan,

Tanzania and Uganda. Together with imports of refined petroleum product, the average annual consumption

of petroleum products amounts to 2.3 million tonnes,

The Mombasa petroleum refinery relies on lead as an additive to boost octane performance of petrol blends.
It has not invested in new processes and technologies that have kept pace with environmental regulations.
Discussions on the modernization of the refinery have been going on since the Mid 1970s. This would give
more value to its users and to make environmentally cleaner products. However, no initiative has yet been

made to upgrade the refinery.

The Mombasa refinery is jointly owned by the government and three international companies (BP, Caltex
and Shell). The refinery turnover is protected by a Kenya Gazette Notice that requires dealers to obtain up to
70 per cent of their requirements from the refinery. The local refinery operates more or less on the principle
of guaranteed profitability and as such it is a strong source of income for the Treasury by way of dividends
and taxes. The government will most likely iind itself facing a conflict of interests as a shareholder of this
refinery and as a regulator ofenvironmental standards.

Resultant pressures call for measures to tackle the fbllowing issues:

Lead phasing out. Lead is eventually being outlawed in most markets in the world as a way of cleaning up
the atmosphere, especially in cities with high traffic volumes. Countries were supposed to bring the average

a

a

a
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Iead content liom 0.8g/l g to 0.4 gllhy 2002 ancl to 0.2gll by 2003. In June 2001, sub-Saharan governments
resolved in thc Dakal Declaration to phase out leaded gasoline latest by 2005.
Conllict o.f interest.s. Therc is need to resolvc the existing conflict of intercsts by some shareholders in the
petroleunr indr.rstry in order to pave way fbr a modern refinery.
Accapubilitt'of unlcadcd ga,solinc. Thcrc is need to address the uncertainty by motorists over the use of
unleaded tirel.

Lead is a highly poisonous heavy rnetal. Studies have shown that there is a direct correlation between the use
of leaded gasoline and its level of presence in blood. Lead compounds are known to cause neurological
disordcrs, brain injury, learning clisabilitics, darrragc to kidneys, livcr reproductive systems and to impair
blood lbrrnation. Thc irnpacts of the widespread use of unleaded include:

Delays in phasing out leaded oil have liustrated eflbrts to maintain clean air in cities. The importation
of vchiclcs should bc rcstrictcd to thosc lltted with catalytic converters. This device reduces the
enrission ofcarbon rnonoxide, nitrous oxicles and unburned hydrocarbons by about 90 per cent.

Sludge fiom tanks requircs special treatmcnt, which is unavailablc.

o Flaring results in release of carbon dioxidc, GHGs, sulphur dioxide emissions due to high sulphur crude
oils.

The governlnent has initiated some responsc nrcchanisnrs. A deadline of l" March 1999 has been agreed tbr
tlre climination ol lcaded super pctrolcum imports. It was set in standard KS ll3-275 Part II, which
aclclressccl petrol and spilits proclucts. Lead, sulphur ancl octanc nraxirnurn levcls were stipulated. This,
howcvcr, cxcludcd oil rctlncd at thc rcl'incry. Kenya is a signatory to thc Dakar clcclaration, which resolved
to phase out leaded gasoline by 200-5. The tbllowing legislative instruments guide operations in rhe sector:
The petroleum Bill 2002; Factories and Other Places of Work Act; Cap 514; and EMCA (1999), which has
provisions on the discharge of oils into the cnvironment.

6.2.2.2. The Transport Sector
The transport sector in Kenya compriscs of five major types: road, rail, air, sea,Ilake and pipeline with road
dominating. Transport plays a crucial role in the country's development and integration. Motorized transport

l]"!1 
*U. the nrost dotnirtattt nnd is a mujor source of pollntion and emitter of GHGs, especially in the nrban

The sector accounts for 657o of the fossil fucls consurned nationally. This is likely to rise in future due to the
rapidly rising demand 1br motorized transport. The main GHG from the sector is carbon dioxide (COz); other
gases with indirect effbcts include non-mcthane volatile organic cornpouncls (NMVOC) and nitrogenous
oxides (Table 6.6). Etforts are being macle to identify nleasures that will lead to the improvement in
transportation and control of GHG ernission.

The port of Mombasa serves an extensive hinterland in Kenya, Uganda, Rwanda, Sudan, Ethiopia, Burundi
and the Democratic Republic of Congo. The heavy cornnrercial vehicles (predorninantly diesel users) to
these cottntries, transversing the country are responsible for heavy emissions of GHG and the destruction of
roads.

Kenya has vast numbers of old and poorly maintained vehicles. Often many of these are seen emitting thick
smoke and causing noise polh.rtion as they trot around. The numerous cases of traflic jarns ernit enorrnous
quantities of fumes from the combustion of leaded gasoline which are inhaled by inhabitants.

The transport sector, which is the largest consumer of petrolenm products in Kenya emits more than 65Vo of
thc carbon clioxidc gas in the country. Thc leaded gasoline commonly nsed in Kenya is the main sonrce r>f
lead emissions into the environment. The need to transport personnel and produce hns exerted ever-
increasing demand for motorable transport. When gasoline is combusted in the car engine, it emits fun.res
containing a wide range of pollutants inch.rding carbon dioxide and nitrogen oxides. Some of these pollutants
are able to remain in the atmosphere for extended periods of time and even get transported and transformed

,
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'ver 
the long distances they may travel. Some end up deposited in plants, soil and water bodies, occasioning

ncgative impact on human heatth and those of other living organisms. Effluents from automobile garages

,uih u, paints, grease and waste oil is a great environmental hazard. There are also huge quantities of solid

tyastcs contprising of worn out tyres, tubes and metal components removed from vehicles. Junkyards are

also common pheuomena in many parts of Kenya.

Ttrble 6.6. Statistit:.s onfrrcl t'onsumlttion, t,ehi<:le ltopulatktn ancl CO2 emi.tsion.r between 1992 and 2001

Year Fuel consumed bY the
trausport sector (million

Vehicle
Population

Carbon dioxide
emisslon (Gg)

t992 940.224 385,636 1t4

r 993 925.536 398,056 r 069

r994 963,498 389, l4 I t025

t995 967.027 43t,344 t074

l e96

tL)97

I ,01 5,138 464.457 t2to
t.066,463 482,459 r 363

I 9q8 1.124.690 501,062 I 535

I 999 l . 183.03 I 520,382 t729

2000

200 I

1.245,144 540.447 1947

| ,3 I 1,305 56t,286 2194

Use of leaded gasoline is the major mode of clispersing lead into the environment. When leaded gasoline is

burnccl, extremely stnall particles of leacl are emitted into the atmosphere, where they can persist for

extelded periods of time. These lead particles will eventually fall into soil and dust, creating a reservoir of

lcrrd to continue to poison generations unless covered or removed. With increased roadside and urban

agriculture. a lot of our vegetables ancl fbclder may contain lead from the combustion of gasoline and is

irigestecl into osr bodies when they are eaten. Lead compounds are known to cause neurological disorders,

bruin in.lury, learning disability, damage to kidneys, and liver, reproductive system and to impair blood

firrmation. Other impacts includc: Inappropriate vehicle maintenance leading to high GHGs emissions; oils

and grease spillage ancl unethical management and disposal of wastes by open air garages; ineff'ective

enforcement of vehicle maintenance/regulations and substandard spare parts and low quality grease and oils

To meet the elvironmeutal staudards, the following measures are being implemented:

(i) Amenclmcnt of tl-re Traffic Act (Cap 403)'
(ii) Enfbrcement o1'the Vehicle Inspcction Manual (July 1999).

(iii) Arnendments macle in 2000-2001 on pre- shipment inspection requirements for imported vehicles will
bc incorporated in the vehicle Inspection Manual'

(iv1 A Cocle of Practice for Inspection of Road Vehicles [DSK 06 -1515 -1999] of the Kenya Bureau of
Stanclards is expected to be adopted and implemented in due course.

(r,) KEBS [K506 -849] "Road Vehicles -Measure of Smoke Opacity and [KS ISO 6718-2] "Road Vehicles

- Ignition System is under review.
rvi) A permanent National Mobile Transport Vehicle Inspection Unit is operational.

lvii)The fbllowing legal instruments are operational: EMCA (1999) the Local Government Act
(Cap. 265); the Public Health Act (Cap 242); the Finance Act of 1994/95; and the Petroleum

Biil 2002.

A number of additional measures are already being implemented. These measures include: promotion of rail
rransporr; extension of oil pipeline; taxation, and pollution control; rehabilitation of the section of the old oil
pipeline.

6.2.3. CementProduction
Kenya has three cement factories and one clinker grinding plant with a combined production capacity of
about 4 million tones per annum. Two plants, Bamburi and the Athi River Mining Cement plant are based in
Bamburi and Kaloleni respectively. Bamburi has also a clinker grinding plant of capacity I million tonne at

I
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the Athi River, Nairobi, close to the East African Portland Cernent company (EAPCC). Except fbr the
Barnburi Cement plant, the other cement producing facilities are modern. All the plants engage tunnel kilns
fbr cernent manutacture by dry process. The EAPCC has recently been up-graded and modernizecl to make it
fucl efflcient and cnvironmentally fiiendly - a model plant tbr the region.

ln 1994, carbon dioxide emissions were estimated by applying an emission factor in tonnes of carbon
dioxidc released per tonne of clinker to the total amoturt of clinker produced. The emission factor that was
locally derived has a value of 0.6l2lt CO/t clinker. Carbon dioxide emissions from cement mannfacturing
were estirnated at 943.69 Gg of carbon dioxide.

Pressures include:
o Cement is an important builcling commodity whose availability in amble quantities and competitive cost

is crucial for the building and construction industry. The demand for cement has progressively been on
the increase. This demand corresponds to the vibrancy of the economy, and the trend is expected to grow
over time. Alongside this paving of roads with cement has been proposed. This approach will definitely
increase the demand for the comnrodity.

r Efforts to establish more cement plants at sorne strategic locations in the country, where raw material
deposits exist are being pursued (Shimoni in South Coast, and Serbit/Ortum in West Pokot).

. Improved lif'estyles are exerting increasing demand f-or quality housing hence increased demand lbr
cement.

Environmental impacts arising frorn the ccment subsector inciude:
r The cement industry is a hcavy consumer of energy. EAPCC consumes about 4,350 litres o1' lircl pcr

hour fbr fit'ing the raw rnaterial mix (or consumes 7000 litres of f'uel to fire 100 tonnes of materials);
o The cluarrying activities destroys ecosystems and habitats;
o Dttst and noise pollution from both the quanies and the cmshing activities at the cement plant pose great

environmental hazards ;

r Bamburi's cement plant is at its obsolescence, which is partly a reason fbr its huge energy consumption
and high nraintenanoe costs.

Environmental concerns are considcred in Sessional Paper No 2 of 1997 on the Industrial Transformation to
the Year 2020. Some of the legislation which contributes to mitigation measures to be undertaken are: the
Mining Act; (Cap 30tt), EMCA(1999), the Factories and Other Places of Work Act (Cap 514), rhe Local
Government Act (Cap.265), Public Health Act (Ctp.242), the Finance Act of 1994/95, the Perroleum Bill of
2002, and the Water Act (2002).

6.2.4.Lime Production
L.ime production involves three main pl()cesses: quarrying the raw materials, crushing and sizing, and
calcining at high temperatures of arouud I100"C to produce lime and calcium hydroxide. Carbon dioxicle is
generated during the calcination stage, when calciurn carbonate or a combination of calcium carbonate
materials is roasted at high temperatures. Carbon dioxide is produced as a by-product of this process, just as
CO2 is released during clinker production.

Lime is used in pulp and paper industry, construction materials, effluent treatment, water softening, pH
control and soil stabilization. Thus, increased dernand for this product will increase with the thrust of the
country's industrialization, the demand for sott water and agricultural activities. The environmental impacts
of the lime subsector include:

o Destruction of ecosystems and habitat by excavation;
o Discharge of pollutants into the environment;
r Increased demand for energy

The fbllowing legislation govern the operations of this industry EMCA (1999), the Mining Act (Cap 308),
the Factories and Other Places of Work Act, (Cap 514), the Local Govcrnrnent Act (Cap 265), the public
Health Act (Cap 242),the Finance Act of 1994/95, the Petroleurn Bill2002; and the Water Act ot2002.
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6.2.5. Chemical Industries
S,*rc 9f the major polluting chemical industries include: electroplating, chemical and biotechnological,

plrarmaceutical and agro-indttstries.

Somc chemicals are imported while others are manufactured locally from imported raw materials.

Pharmaceutical proclucts ire imported into the country, either in their finished form or as active ingredients

r{,1 form,lation locally. They arc used for both human and veterinary needs. The above industries cause

|ollLrtion through gaseous emissions due to solvent use, energy generation, servicing, maintenance and

,lrsposal of residr.res. Expired drugs have also been reported often in sales outlets in Kenya.

'Il]csc products are at times overstocked due to poor procurement and management practices leading to

clispositl problems of the expired chemicals. Other issues include:

(r) Improper management of these chemical wastes result in environmental pollution;

(1) Lait of u*nr"ni5 and inadequate technical information and know-how on the inherent dangers of

chemicals;
(iii) Ineffective enforcement of relevant laws and regulations;

(rv) Lack of guidelines on propor nse of chemicals and ltse of designated sites for disposal of expired

chemicals and containers;
(v) Guidelines on disposal of chemical wastes;
(\'i) Irnproper packaging, labelling and storagc of chemicals;

(vii) Lack of inventories of types, compositions and vohtmes of hazardous wastes;

(vrii) Lack of disposal facilities;
(ix) Poverty, illiteracy ancl lack o1 a legal liamework are the cause of exploitative working conditions'

'lhe envit'ontnental impzrcts arising fiom this sub-sector include:

o Exposure to harmful etI'ects of chemicals resulting in dcteriorating health and environmental

damage;
r Presence of expired, adulteratecl, substandard and counterfeit chemicals and drugs in the market

o Persistence of occttpiltional related diseases

. Expiry of chemicals before their shelf dates

r Usc of'harrntll chenrical containcrs lbr domestic purposes sttch as carrying milk and drinking water.

l'irc lcgislati<-r1 govcrning this scctor include the Food, Drugs and Chemical Substances Act (Cap 254); fhe

l,ublic llcalth Act (Cap 242),the Agriculture Act (Cap 318); the Crop Production and Livestock Act (Cap.

321)l the Mining Act (Cap 308); the Water Act (2002), the Factories and Other Places of Work Act (Cap

37.1), Sessional Papel No. 6 of 1999 on Environment and Development, the Pharmacy and Poisons Act (Cap

l-1-t). Pesticide Control Products Act (Cap 346), EMCA (1999), and Basel Convention on Trans-boundary

li )( )\.'crnent of Hazardous wastes.

6.2.6. Steel and Iron Products
'l'hc iron ancl steel inclustry constitutes l3Vo of the manufacturing sector that in turn contributes l37o of the

CI)P. There arc around l5 rolling units in the country, most of which have melting facilities. Most of these

strll use old technologies like ingot casting techniques, while others have adopted the more recent

clevelopmcnt of continuous billet casting, electric arc and induction furnace facilities.

The private sector has invested over Kshs.S billion in fixed assets for the production of various products.

This industry dcpends on imported raw materials and partly from recycled scrap.

Thc iron and steel industry is categorized according to the nature of economic activity and products

manutactured. These included steel smelting and hot rolling; wire-rod and wire drawingi cold rolling and

galvanizing; pipes and tubular products; and metal fabrication and general contractors. AII these production

a
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activities result in adverse impacts on the environment due to solid wastes, effluents and emissions.
Ernissions from rolling rnills include: -

Emissions of volatile organics and oil mists liom the rolling oils and acid aerosols Ii'om the pickling
process.

Effluents consistiug of sr.rspendcd solids and oil emulsions frorn cold rolling stages and acidic
wastewater fiom pickling process.

Solid wastes consist of by-products sttch as otl'-cuts, pickling tank sludge, acid regeneration sludge and

cfllucnt prctreatment sludge, various types of heavy nietal dross.

The main environmental pressures from this subsector include erratic exports potential, dependent on aid
programmes in neighbouring countries; stiff competition from developed countries; preferential tarilfs
dependent on source of raw materials; and the available scrap is usually of low quality and qr.rantity. The
resultant environmental irnpacts are inadequate treatment of eftluents; lack of hazardous waste disposal
facilities for the dross and lack of appropriate designated controlled disposal site.

Kenva's goal is to become a newly industrialized country (NIC) by the year 2020 according to Sessional
paper No. 2 of 1997 on Industrial Transformation by the Year 2020. Other legislations in place, include the
F'actories and Other Places of Work Act (Cap 514) and EMCA ( 1999).

6.2.7. The Coffee Sector
Coff'ec is one of the leading cash crops in Kenya with 650/o being produced by the smallholder larmers nnder
the co-operative societies, while large estates prodnce 35a/o. The coflee co-operative factories are organized
into a series of societics serving small-scale growers (l-5 acre plots) and privately owned estates that range
in size fiom 5 - 1,000 acres. Thcre arc 937 co-opcrative coff'ee factories ar.rd 1,538 estate coll'ee factories
distrihutcd across 35 districts.

Prodtrctionhasbcendecliningfrom l,8l0,000(60kgbags)in l9c)5196 to917,000(60kgbags)in l99ll/1999.
Processing is predominantly by the "wet method", which requires significant quantities of clean water
ranging ti'om 20rn'3 to 100m3 per tonne of parchrnent producecl.

The fbllowing are the envir<lnmental pressures fi'om eftluents generated by the cofl'ee sector:
o Re-circulation systems are inadequately designed to facilitate ease of opcrntion;
o Poor maintenance ancl purnp breakdown:
. Pre-circulation is not perceived by factory lnanagement as a rnethod of reduciug the production of

eflluent or of conserving water. Consequently, when water is abundantly available or small quantities of
cof'fee are being processed there is a tendency fbr re-circulation systems not to be used;

o Location of coffee factories, which tend to be widely dispersed throughout rural areas;
o Seasonality of the coffee crop; and
o Inadequate treatment of effluents by use of soak pits.

The solid wastes produced are pulp and husks. A number of environmental pressures are associated with
these wastes. Decomposing pulp generate obnoxious odours. When fiesh pulp is storecl in open piles, its
sugars attract flies and it becomes home to vermin snch as rodents. Husks have a direct fuel value and can
be used to fire boilers in factories or pressed into briquettes known as Kahawa coal for domestic energy
needs.

Environmental impacts in this subsector include: indiscriminate disposal of effluents into rivers causing
oxygen depletion, aft'ecting f'lora and fauna, and causing toxicity and diseases thus affecting human health.
The complexity of thc discharges militates against simple cost-eff'ective alternatives thus compounding the
problenr of supplying adequate clean water fbr dornestic and agricultural use.

Ertergt, Pollution and Waste Managernent 91



State of Environment Report 2003, Kenva

Policy and legislative responses to the above environmental issues include: the Water Act of 2002, the

Agriculture Act (Cap 318), EMCA (1999), the Coffee Act, the Cooperative Act, and the Pesticide Control

Products Act (Cap 346).

6.2,8. The Tea Sector
There are 45 smallholder tea factories in operation and managed by the Kenya Tea Development Agency

(KTDA). An additional l0 factories are waiting commissioning. Save fbr two, all factories have a
processing capacity of l5 million kg of green leaf per year with a comhined capacity in excess of 655 million
kg per annum (Tables 6.7, 6.8, 6.9 and 6.10).

Table 6.7. Production o lfu'ves h tfie tea sector (k )g

Year 2002 2001 2000 t999 t998

Estate I I I,196,801 n2.905.523 90,739,810 94.962.650 t18.537.242

Small holder 175.905.,132 t81,725,815 t15,516,258 l 53.855.368 r 75,627,855

Total 287,1O2.233 294.631.338 236,286,068 2.18,8 I 8,01 8 294,165,097

Tuhle 6.8. Green leuf protltu'tittn (kg)

Table 6.9. Planted area hy sector (ha)

Table 6. 10. Mrule rea (kg)

Year Grcen Leaf Made Tca Out-Turn 7o

2001t2002 721).568.511.00 116.394,276.U) 24.18

2000/2001 722.809,808.00 172,749,007.(n 23.90

Dit'ference 6,758.769.00 3,645,269.0O o.l2
Source The Tea Board of Kenya

Environrnental pressures of thc tea sector include: smallholder factories use fossil fuel which is expensive
and produce environnrentally unfriendly carbon gases as opposed to large estates; some factories use

rnodified old train engines with low energy etficiency; and the tea factories use wood f'uel which causes

defbrestation. The fbllowing are thc rcsultant environmental impacts: destruction of forest ecosystems;
climate change; destruction of catchment areas; and increased land degradation.

Policy responses are covered by thc following acts: the Tea Ordinance (1934); Sessional Paper no 2 of 199'7

on Industrial Transformation to the Year 2020; EMCA (1999); the Factories and Other Places of Work Act
(Cap 514); the Local Governmcnt Act (Cap 265); the Public Health Act (Cap 242); the Finance Act of
1994195: and the Tea (Amendment) Act 1999.

The KTDA Limited Wood Energy is aimed at making the affiliated tea factories venture into commercial
wood fuel production. This involves the planting of eucalyptus trees.

Year I't Quarter 2nd Quarter 3'd Quarter 4th Quarter
Total Upto June
2002

200v2002 145.396,279 0O 195..506.414 00 184,O53,596.fi) 2M,612,288.00 729.568.-577.00

2000/2001 I 13.937.738.(X) 192,.s71.0.j3.5() 2l 2,93 I ,839..s0 199.98I ,890.00 722.809,808.00

f)ifference 29.275,236.51) 2,097,355.50 3 r.09 r ,22n.00 4.630.398.00 6,758,769.U)

Year 2002 2001 2000 1999 1998

Estate 44.399 38. 78 l 35,3 l3 99.884 33.762

Small holder t)5,577 92.800 90.890 90.317 84,657

Total t79,976 l3l.58l t26,203 t24.20t il 8,4 19
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6.2.9. Tannlng Sector
There werc sixteen (16) tanneries in operation in the early 1990s, which are all privately owned and scattcred
around the country. Currently, only eight (8) are in operation. However, most of the tanneries process up to
the wet blue stage. These tanneries are situated in urban centers and their environs.
Solid wastes vary from one process to another and will include trimmings, fleshings, chrome shavings,
chrome split waste, buffing dust, finished trimmings and solids in the treatment sludge. These are generally
disposed of at municipal dumpsites nearest the tannery.

Effluents emanating from tanning operations are characterized by high levels of BOD, COD, Chromium,
chlorides and pH variance.

Gaseou.r emissions: Sulphide from dc-hairing and waste treatmcnt; ammonia from unhairing and deliming
liquors; solvent vapours from finishing operations and gas from incineration of wastes; odours arising from
poor control of beam house operations, poorly maintained treatment plants arnd from decomposing
accumulated wastes. The reduction of odours from these sources is more a question of operational
maintenance than technology.

The tanning subsector causes the following environmental pressures:
o The majority of tanneries discharge their effluents into surface water bodies. This causes heavy pollution

characterized by very high oxygen demand and obnoxious odours that include hydrogen sulphide from
de-hairing and waste treatment, ammonia from unhairing and deliming liquors as well as sulphur dioxide.

o Chromium from the tanning process is a problem in waste management as it is not usually exhausted.
Most tanneries discharging effluent into municipal sewers do not meet the standards governing quality of
discharge of industrial effluent into the sewers adopted by most local authorities.

r Those discharging into receiving water bodies in the country have not all met effluent discharge standards.
o Solid wastes accumulating at the tanneries awaiting collection and transportation to the disposal sites are

unaesthetic.

Tanneries arc responsible for the following environmental impacts:

Odours and Untreated Chemicals Discharge: The major public concern over tanneries has been bad odours
and water pollution from untreated discharges. Inorganic salts cause salinity, while ammonia, chromium and
sulphates are toxic. Nitrogenous compounds contribute to eutrophication of water bodies. Turbidity and
colour restrict photosynthesis thus affecting primary production in the food chain.

Health and safety arise from increasing use of synthetic chemicals such as pesticides, solvents, dyes and
finishing agents. These substances are frequently toxic and persistent and affect both human health and the
environment into which they are being discharged. Pathogenic microorganisms such as Bacillus anthraxes
may also occur. Othcr impacts are: Leather dust is now recognised as a potential carcinogen; the cross
media impacts may include ground water pollution through seepage of wastewater and chemicals from
unlined ponds, dumpsites and spills, and soil contamination, especially by chromium and high salt contents
which may occur.

lnterventional responses to these challenges include various policy and legislative frameworks such as
EMCA (1999), the Water Act (2O02), the Public Health Act (242), Hides and Skins Act (Cap 346) and the
Science and Technology Act (Cap 250).

6.2.10. The Pulp and Paper Mills
Kenya has one pulp and paper mill located in Webuye town in Bungoma District. From initial production
capacity of 45,000 tonnes per annum, the capacity has now risen to 126,000 tonnes. The mill is situated in
an environmentally sensitive area right at the heart of Webuye town and on the bank of River Nzoia. The
river drains into Lake Victoria and serves as an important source of water for local communities, livestock
and industries along its entire length.
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The Webuye plant uses about 35,000 m3 of water in processes, which include steam./power generation.

About 907o of this water is retumed as effluent atter undergoing various treatments. The chief sources of
wastewater are the paper machines. Other sources include digesters, sandstone grinders, washings, bleaching,

thickening, deinking, chemical plant operations and wastepaper pulpers.

Approximately 8,300 tonnes of solid wastes per year are generated from raw material handling, rejects from

screening and scrubbers, paper residues, primary and secondary sludge from effluent treatment ponds and

boiler ash from steam generation.

There are two pulp-making processes at Webuye namely mechanical and chemical using wood. Another

source of pulp is the recycling of waste paper purchased from collectors. There are other six paper recyclers

in the country.

Environmental pressures arising from pulp and paper mills include high demand for paper in view of the

absence of any other paper mill in the country. There is also need to meet global requirements to modernize

the paper processing from chlorine based bleaching to non-chlorine technology.

Solid waste disposal at Webuye has the potential of polluting the environment through leaching and runoff.

There is also acid rain due to sulphur dioxide causing corrosion to buildings and other structures. The

organic matter in the effluents discharged fiom the processes cause oxygen depletion thus affecting aquatic

lif'e and rendering it untlt fbr domestic and agricultural purposes. The Webuye plant is the highest consumer

of energy and water in the country. The industry is also a heavy consumer of forest resources reducing

carbon sinks.

Emissions include carbon, nitrogen and sulphur oxides. They constitute the greenhouse gases contributing to

global warming. Methyl mercaptans, dimethyl sulphides, hydrogen sulphide are emissions that are

responsible for the smell nuisance. The flels used at Panpaper produce varying quantities of ash, soot, and

smoke. Emission of chlorine gas into the atmosphere, an ozone depleting substance, also occurs.

Wastewater from these processes contains large quantities of lignin and hemicellulose. The characteristics of
the wastewater are their high quantities of BOD and COD.

There are various policy and legislative responses that can be applied to mitigate the above environmental

impacts. These include the Local Government Act (Cap 265), the Public Health Act (Cap 242), the Water

Act (2002), EMCA (1999), the Forest Act (Cap 385), the Chief's Act (Cap 128) and the Agriculture Act (Cap

318). There is also the Factories and Other Places of Work Act (Cap 514).

Thcre are also re-afforestation prograrnmes spread across the four districts of Keiyo, Uasin Gishu, Lugari

and Trans Nzoia. These forests are existing on 306,000 ha of government land and managed in conjunction

with the paper industry.

6.2.11. The Sugar Industry
The Kenyan sugar industry is dominated by government-owned factories with very few private sector

players. Out of a total of seven operational sugar companies, only one (West Kenya) is privately owned. The

sugar fhctories operating in the country are Chemelil, Muhoroni, Mumias, Nzoia, South Nyanza, Miwani and

West Kenya (Table 6.1l)

Toble 6.1 l. Company installed capacitie.s.

Company Year of commissioning Installed capacity in tonnes of cane per day
(TCD)

West Kenva 1980 900

Muhoroni t966 22C0

Mumias 1973 8000

Chemelil I 968 3850

Nzoia I 978 3m0
Sony Sugar 1979 2800

Miwani 1923 2400

a
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Source: Kenya 5rfo, Urard, Year hook oJ Sugar Statistics,2001

The dornestic demand for sugar has steadily risen from 21'7,462 tones in 1973 to 600,000 tonnes in 2001.
Production has increased from 137,808 to 377 ,438 tonnes in the same period. Total sugar production from
the seven operational sugar factories for the year 2001 was 377 ,438 tones, down from 401,934, in the year
2000, representing a decrease of over 6Vo. Sugar sales also declined following massive importations of the
commodity. The industry ended the year with sugar stocks of the magnitude of 55,000 tonnes, up from 1,291
tonnes in the same period in 2000.

The country has a sugar deficit of about 200,000 tonnes that must be met by imports. The bulk of this sugar
should be industrial sugar that is not processed locally. The volume of sugar imports from the Common
Market for Eastern and Southern Africa (COMESA) countries increased in the year 2001. Total sugar
imports for the year 2001 were 182,459 tonnes up liom ll8,0l1 tonnes in 2000, a 557o increase in
importations. Sugar imports constituted the following: refined white sugar 56Vo,Mill White ll%o andraw
sugar 33Vo.

In 2000, 3,907,835 tonnes of cane were crushed at a sugar recovery of l0.48Vo (TC/TS of 9.54). A total of
3,689,571 tonnes of cane were crushed to make 378,271 tonnes of sugar, representing the sugar recovery of
lO.25Vo [tonnes cane (TC)/tonnes Sugar (TS) of 9.75].

The Kenyan sugar industry is characterized by the following operational shortcomings:

Cane Crushed/Sugar Made: Low recoveries are normally attributed to the harvesting of underage cane for
crushing. Table 6. l2 gives the quantities of cane production in tonnes, cane to sugar ratio, and sugar
production in tonnes for six sugar factories.

Tuble 6.12. Suliur productionJbr six sugarfactories.

Cane production in Tonnes Tone of Cane to Tonne Sugar
Ratio (TC/TS)

Sugar Production in Tonnes

Factorv Zone 2000 2001 2000 2001 2000 2ml
Chenrelil 49396s 3t5104 9.02 I r.39 54763 2766s
Muhoroni 17928t 14382 14.6'7 t2.47 12221 t t57
Mumias t7653t3 I 90034 I 8.76 9.1 3 201520 208142
Nzoia 415373 424t05 10.06 10.42 4t290 4070 l
South Nvanza 463167 382773 10.02 9.70 46224 3946r
Miwani t47478 8346 t7.09 3 r.55 8629 265
Overall 34645'77 304505 r 9.54 9.66 363 I 63 315.223
Source: Kenya Sugar Board (KSB) 2001: Year Book ol Sugar Statistic.s

In the year 2000, Mumias produced I tonno of sugar from 8.76 tonnes of cane. Miwani needed l7 tonnes of
canetoproducethesame I tonneof sugar. Similarly,intheyear200l,Miwanineeded32tonnesof caneto
produce I tonne of sugar whereas Mumias was producing a tonne of sugar from 9 tonnes of cane. Naturally,
these two companies should sell their sugar at different prices if they have to both remain economically
solvent. However, the price of sugar is uniform in the country, a reality that favours those companies that
have better recovery ratios. The disadvantaged companies should invest in cleaner production as a way of
improving on their recovery ratios. Mumias has installed an efficient diffuser technology.

Bagasse Management; The overall bagasse production for the entire country since 1992 is as indicated in
Table 6.13. Out of the bagasse produced, only 54 o/o is utilized per year as fuel for the generation of steam
for the milling processes. The rest is heaped in 'mountains which constitute a fire risk for the entire
establishment. Boilers in most of the factories are operated inefficiently hence leading to wastage of energy.
The power sector is not fully liberalized so as to attract investments in power generation by sugar companies
as profitable venture (Table 6.l4). Only independent power producers are allowed to generate electricity and
sell it to KPLC. It will be necessary to change the current legal framework to allow the sugar companies to
invest in power generation.

t
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Gcncntcd Qu.ldtlcr (tom)Yar
1992 I

I1993
1.1,10,833t99,4
t,4r,5,6921995
It996
1,578,51It997

1998 1,O79,552
143It999

1.439.83t2(m
2001 1

Toblc6.t3. Bagassc pmductionin Kcnya, 1992 -2001

Source: Kenya Sug.ar (/fSB) 2A0l:Ycar Book of Sugar St*istics

Tablc 6.14. Modcl calculations of surplus ehctricity pro&tction potcntial

Comprny Name Begassc
Perccnt

Net
Cdorific
Valuc of
Bagrsse
(KJ/Ks)

Spccific
Stcam

Conrumption
(Tone

stcardtonc
canc)

Steem to
Bagassc

Retio (torc
sterry'tonc

bagasse)

Exccss
Bagassc

(toneJycar)

Surplus
Elcctricity

Potential
(KWMon

e Cane)

Annud
Electricity
Productio
n (GWh)

Surplus
Powcr

Productio
n Capacity

(Mw).

Mumies N 7493 0.5 2.2 332!JE6 79 163 22

Chcmclil 37 'r290 0.5 2.2 75823 5t 33 7

Nzoir 42 7493 0.5 2.2 79800 92 4l l0
South Nyaaza 37 7493 0.5 2.2 84556 60 39 7

Miwmi 40 7493 0.5 2.2 33983 79 t7 4

Muhomni 43 7493 0.5 )', 54653 99 2E 7

West Kcnya 37 7493 0.5 2.2 27954 60 l3
Sotrcc: Contnon Fwd.for Corunoditics (CFC) 2ffi1: Sugar Factorics Surplus Bagassc U tilization lor Co-gcncration Proccsscs for
Sugar ln&tst'ics ia &utcrn Africa, Tcclnicul Papcr No.12.

Managcmcnt o! Filtcr Cakc or Mud: All thc sugar companies, except Mumias gcncrate a filter cake or mud

at the rate of 4Vo of the cane crushed. This translates into 144,177 tonnes of mud annually. This filter cake

constitutes a direct fertilizer that is applied as a soil conditioner. The sugar factories havc not yet sct uP

adequate rnechanisms for the packaging and transportation of the generated filter cake to composting areas

or those ones of immediate application. lnnovative companies are using it as a binder materid for filling up

potholes on thcir fccdcr roads. Composting of the filrcr cake, unused bagassc, and sugarcane that drops by

the roadsidc and dry sugarcane leaves is a worthwhile venture that can Promote organic farming. Given that

sugarcanc is a hcavy feeder, this intervention of retundng the acquired biomass back to the soil is welcome.

For this to be succcssful, issues such as capacity building, quality control, Eansportation and proper

packaging need to be addressed.

Management of Boiler Ash; Overall, boiler ash is generated by all the companies as they use boilers fired
by bagasse to gcnerate steam. The ash is generarcd at the ratc of 2% of the amount of cane ctushed. This
translates to 80,(X)0 toncs of boilcr ash pcr year. Currently, this ash is rctumcd to the field together with thc
filrcr cake as a soil conditioner. Thc practice should bc expandcd in the spirit of prornoting organic farming
in the sugar bclt region.

Managemcnt of Fly Ash: Approximatcly fivc kilogram of fly ash is generated per metric tonne of cane

processed. This translates into an annual fly ash emission of 2000 tones by all the seven opcrational sugar

factories. This fly ash that cmanaEs from thc combustion of bagasse in boilers causes both indoor and

r(

.

,
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outdoor pollution. First, boiler efficiencies need to be upgraded so as to arrest the problem at source. The
inevitable particulates can be filtered out with filter bags and mixed with other composting materials.

Muni.ugenrent of Molctsses: Molasses, a residual mother liquor fronr which little or no adclitional sugars can
be obtained economically, is a by-product common to all sugar factories (Table 6.15). Going by the
prodtrction of the year 20Ol , 50Vo of the rnolasses in Kenya becomes a raw material for the Agrochemical
and F'ood Conrpany (ACFC). Thc rest is dumpcd or sold as an animal feed. A small fraction is used for the
tnanufacture of an illicit brew. ACFC uses the molasses for the manufacture of bakers yeast, rectified spirit,
neutral alcohol, industrial nrethylatcd spirit, Kenya methylated spirit, active dry yeast and fodder yeast.
Molasses is generated at an average rate of 4o/o of the cane crushed. The ACFC has an installed capacity of
l8 million litres of alcohol and 1200 tonnes of active dry yeast.

'l-ultk6.l5. QuuntititsoJnolusst,sltntdutcltndtlu,irra.tltct'tit,.'ltct(rttttNtrarot'arit.sitttt,nnes, 1997-2001

)'cars ChcrncLI
tnolasses rcc()vely

(7,,\

Muhoroni
rrnlasses rccovery

(/,,)

Munrils
mohsscs
recovery

(h\

n-zoia
nrolasses
recovery

(a/o 
J

South Nyrnza
rnolasses
recovery

(a/o\

Miwani
rnolasscs
recovery

("k\

West Kenya
moluses

recovery (%)

I 997 5.2'7 l7 121

23201
5.06 t20.15 3.79 7 1431) 3.66 I 8599 3.05 19346 -\_-1/ 7794 2.26 4296

I 998 .3.0u .r.90 I 1102 1.45 15819 2.97 r 3093 3.3 I 24226 3.52 7 466 2.2't 4826
I 999 4.0tt 22t[y) 4.37 l.416u 3.4 t 1 4962 3. r3 t6322 3.56 24tOt 3.4r,t 5n40 2.42 5026
l(n0 3.71 24747 4.7 5 8890 3.71 70769 :1 50 t46l 5 3.1l 14955 2.99 4624 2.92 3 t08
2(I) I l.l 3 15141 o.29 45 3.59 7 1210 3,5 3 14902 3.12 t7 |62 2.48 258 2.52 4257
Sorrrr.'. Aia.rrr.\rr.((rrlrrarr(/(^.SBl:()ol;l*trB,,ok,y'Jrrtrrr.ttriri,rtitt

The company's first project focused on the manufactr.rre of gasohol (99.7Vo ethanol blended with lo/o regular
gasoline) whose production was abarldoned in 1985 due to marketing complications created by the
rnultinational oil companies. Out of its overall output of 18 rnillion litres of alcohol. the company sells 3-5
million litres regionally,8-10 million locally and 3-5 million is exported to Belgium, France and other
Eur<lpean countries. ACFC needs to diversily and manufhcture more products fiom molasses. It also needs to
be expanclecl so that it can absorb the entire amount of rnolasses generated by all the factories. This will
constitute a perf'ect industrial ecology system where the waste products of one company become perfect raw
materials for the other. Table 6.15 indicates the amounts of molasses generated by the seven companies id
tonnes sincel997.

The Kenyan sugar industry is characterized by excessive water consumption. The resultant waste*ater if
nonnally treated using a series of waste stabilization ponds befbre being discharged into natural watercoursef .

Some of the sugar companies have incorporated natural wetlands in their tertiary treatment of thei[
wastewater. Despite all these attempts, thc sector's etfluent is characterizedby high organic loading tha,t
could easily interf'ere with aquatic lif'e in natural watercourses. Adoption of waste rninimization .eature[
will drastically reduce the amount of effluent discharged into the lagoons; increase the effluent's retentiol
time so as to reduce the level of organic loading. 

]

Wastes consist of environmentally hazardous substances such as photographic and residual chemicals, met{l
hydroxide sludge, dyestuff and solvent residues, wiping material containing dyes and solvents and oil spilld.
There are also bulky wastes such as paper. 

I

i

6.2.12. The Printing Industry
Emissions into the air mainly consist of organic solvents and other organic compounds. Some substances
may cause unpleasant oclors or affect health and the environment. Discherges to water bodies mainly consist
of silver, copper, chromium, organic solvents and other toxic organic compounds. Noise pollution comes
principally frorn fans, printing presses and transport.

Wastes consists of environn:cntally hazardous substances such as photographic ancl residual chemicals,
metal hydroxide sludge, dyestuff', solvent residuals, wiping materials containing dyes and solvents and oil
spills. These arc also bulky wastes such as paper.
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There is an increasing demand for reading materials occasioned by the free primary education programme

an{ the liberalization of the education sector. There is also a vibrant print media and a growing photography

industry. The improvement on literacy levels will also require more reading materials. A growing

packaging sector is being 1'uelled by the increased industrialization.
Impacts result from the growing volumes of waste paper and hazardous wastes. Reading rnaterials are now

easily available and there is enhanced cornmunication and information flow. Other impacts include noise

pollution emanating from the printing machines, gaseous emissions from the solvents and surface water

pollution by the emanating effluents.

Interventions to address the abovc impacts include the application of existing legislations such the Water Act

of ZOO2.,EMCA (1999),IndustrialBilland Factories and OtherPlaces of Work Act (Cap 514).

6.2.13. The Textile Industry
Thc Kcpyan textile industl'y is currently lacing a number of challenges, particularly with respect to

environmental legislation, the proliferation of the second-hand textile trade and international competition.

The impacts of the industry on thc environment include discharges of effluents containing dyestuffs and

solvents. Other cnvironmental issucs arising from the textile industry include the increasing cost of energy,

watcr aud eflluent treatment and disposal.

Activities in the textile industry generate the lbllowing othet'environmental and health impacts: pollution of
water courses and other ecosystelns ancl the escalation of contagious skin diseases perhaps fiom wearing

used clothes.

6.2.14. Environmental Impacts of Various Industries
Tlre environmental impacts of valior.rs industries are indicated in Tables 6.16, 6.17 and 6.18

Tultlc 6.l(t. Churudt'ristrt.s ol litlttid tu.stes lfunt ,tLlt'ttutl industnes

Tannery

('otlee

l\ f R -W i t lt out - Rccr rc u I uttttrt
Wli' Rccu t'rilution

Tublc 6.17, Totic chenucol.t tn ellluents lrom selccted industries

Industry PH Total
Suspended
solids Me/l

BOD
mg/

COD
mg/l

C)ther important Characteristics

Pulp & Paper
(Krati
Process )

7.05-8.3 20 -1t 3l-5c) 2't4-61'7 Lignin, colour, suspended trbre, (Cl 169 -
284)

25.0 -7,200 r86-l t,350 Cr" 2lmgfl max recorded,
Sulphide 296.4 mgll max. recorded, Cl,
Tannin. Colour

1390-3900 WtR

2000 -14.625 WR

TDS mg/l
3,600 - 5000 wTR
6.200-l1.000 wTR

Industrv Toxic Pollutants
Electroplatrng
Metallurgrcal
Caustic Chlorine
Fertilrzer
MetallLrrgical coke

Resrn

Synthetrc wool
Pesticides

a

a

a

a

a

a Cyanrdes and heavy n-retals Lke Cro ,Zn, Cd, Ni, etc

Heavy rnetals like Cu, Cd, Zn
Mercury
Ammonia, arsenic, chromium
Phenols, cyanide, thiocyanate, ammonia
Phenol fbrmaldehyde
Cyanide, acry.lo-and aceto-mtnle
BHC, DDT, 2,4-D-Malathion, Palathion, etc

t
a

a

a

a
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a

a

Dyes and Prgments

Petrochemicals

a

a

Coloured bodies, oxalic acid, heavy metals like Pb, Zn, Cu

Phenols, etc.

Table 6.18. An invenrory of industrial GHGs emissions in Kenya

Industrial Proccss Production
(tones)

Emission Estimates

coz s02 NOX NMVOC CO
Cement productron 979.4 045 0 0 0

Lime Production 30.7 24.2 0 0 0 0

Soda Ash (trona) Production l8l .3 t7.6 0 0 0 0

Pulp & Paper Production 513.6 0 3.6 0.8 1.9 2.9

Bread Productiorr 98.8 0 0 0 0.8 0

Suqar Productron 371 .8 0 0 0 3.'7 0

Beer Production (hl) 3686000 0 0 0 0.13 0

Soirits (hl) 1 4u03 0 0 0 o.t2 0

6.2.15. Medium and Small Scale Enterprises (Jua Kali) Sector
The medium and small scale enterprises (MSE) sector has more than one million enterprises employing over
2.4 million people. Most players in the sector lack the appropriate skills, finances and technology needed to

enhance its performance and further growth. This has resulted in vast amounts of wastes being generated and

dumped into the environment untreated.

Ease of entry into the infbrmal sector activities has been the major force behind the sector's expansion.
Demand for a cheap alternative source of implements offered by the sector has also spawned the associatccl

activities. Some of the environmental challenges arising from the sector's activities include informal
business settlements, inefficient solid waste collection and effluent disposal. Workers are exposed to
dangerous chemicals and other toxic substances and emissions.

Congestion in the working areas are fertile grounds for the spread of diseases and serve as dens for robbers
and other criminals. Vandalism of aluminium power cables and transfbrmers for use in making aluminium
items and coolant for Jua Kali fabricated transformers respectively are common.

In major towns, the government has established Jua Kali sheds for the sector's activities. The government
has also developed a Sessional Paper on the Jua Kali industrial sector.

6.3. AGROCHEMICALS

6.3.1. Introduction
Agrochemicals comprises of pesticides and f'ertilizers. Pesticides include insecticides, flngicides, herbicides,
acaricides, nematicides, soil sterilants, rodenticides, hormones and insect repellants and attractants.
Fertilizers include nitrogenous, phosphates, potassic and compound fertilizers, trace elements, foliar feeds
and soil improvers. Being an agricultural country, Kenya imports a lot of these products (Tables 6.19, 6.20
and 6.21) but lacks proper facilities for the disposal of the resulting wastes. Agrochemicals have been
extensively used for agricultural production with limited skills for their safe handling which has led to
negative impacts to human and animal health and the environment. Agrochemical wastes are also generated
at farm level but have attracted little attention until recently when their inherent dangers came to light.

6.3.2. Pests Control Products (Pesticides)
Inadequate disposal facilities affects the management of pesticides. There have been attempts to collect and
store these pesticides at the Kitengela Goat and Sheep Project Site. Further, there are pesticide wastes in
several government institutions, cooperative unions and societies and other placestotalling about 400 metric
tons throughout the country awaiting disposal. There are five identifred sites in the country with suspected

Energy, Pollution and Waste Management 99



State oJ'En",ironment Report 2003, Kenvct

POPs contaminated soils estimated at 700 tones awaiting excavation and disposal. The suspected sites are

located at Gaitu in Meru Central, Naivasha in Nakuru, Ngurumani in Kajiado, Wajir and Mandera. Most

pesticide containers do not have clear guidelines and techniques on their disposal, especially with those of
metal and glass containers. Measures on the regulation and of pests control products should provide

srandards fbr their disposal and also address the issue of illegally imported unregistered pesticides.

The site at Kitengela, with an estimated 200 metric tonns of POPs, needs careful management. It is

sr.rspected that there is seepage of these chemicals to the underground water and thereby finding their way

into the nearby Athi River. There is also a strong smell from the site that may affect human and animal

health within the vicinity. In Wajir, there are high chances of pesticides finding their way into the

underground water which is the main source of water in the town. In Mandera and Wajir the contaminated

sites in the army camps pose high human health risks. Most firms and farms are disposing of their dilute
pesticide waste through soak pits. There is only one manufacturer of pesticides with an incinerator that can

dispose of pesticide waste. Most pesticide manufacturers and/or formulators are situated in Nairobi and

Naknru.

'lhe above activities generate the following pressure in relation to the manufacture, use and disposal of
pesticides. Increased population requires more fbod as more people come into contact with pesticides.

Stringent regulations on pesticides shotrld be fbrmulated. High costs of pesticides render them unavailable to

the farmers who need them most. Due to health and environmental concerns, developed countries are

insisting on pest and disease fiee produce. There is therefbre need for more research on more effective but

cheaper and saf'e pesticides.

Tuble 6.19. Value (in K.rh ntillion) of pestic'ide inrporr.s (C+F)

Year Insecticides Acaricides Herbicides Fungicides Others Total
2002 2030 492 t0l2 il0 3644

200 I 1617 524 324 95'7 7t3 4185

2(X)0 llt4 I 298.6 7t39 7 +.7 220t.3

I 99S I I78 251) 891 181 2509

I 998 l196.9 52t.3 1358 5 37.'7 3t 14.4

199'.7 1t64 301.5 82't.2 lt3 2405.'1

1996 t4o5 4 389 9 1049 I 102. I 465
I 995 101 312.1 682 6 71 .1 t7'76.t

1994 419.3 286.5 432.8 84.5 t283.1

Tuble 6.20. Quanttty oJ pesticides imports in ntetric tons

Tuble 6.21. Pcrcentuge ofpestiudes tmports in nnnetury value

a

Year Insecticides Acaricides Herbicides Funsicides Others Total
2002 214'7 r064 2138 434 6383

2oot t664 656 1 398 t7'79 t54 565 I

2000
1762

633 4 1665.9 370 6 443t.9

l 999 2t86 593 2284 I ll6 6t79
I 998 1814.4 I 407.84 4225.4 158.8 7606.4

t997 2011 I 703 I 2-r9 t .0 65_s 6 5827._5

r 996 t8'16.2 99'l 9 3469.tt 602.5 6946.4

I 995 t413 3 870.6 2323.0 501.9 5108.8
I 994 1049 9 747.4 1671 8 563 3 4032.4

Yerr Insecticides Acaricides Herbicides Funsicides Others Total
2002 55 l4 ztl 100

2001 40. I 124 16 ),o 170 r00
2000 50.6 t3.7 32.4 t00
t999 47 10.3 35.5 '1.2 100
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1 998 38.43 16.73 43.6 2t.21 100

t997 48.4 12.5 34.4 4.7 r00

t996 17.7 t3.2 35.6 3.5 t00
l 995 39.8 17.6 38.4 4.2 t00
t994 37.4 22.3 33.7 6.6 I00

Tables 6.19, 6.20 and 6.26 denote figures for the years 1994 - 2002. Note that pesticides imports vary from year to year depending

on the prewiling weuther cowlitions

The following are the resultant impacts associated with pests control products:
a) Migration to semi-arid lands with fragile ecosystems for food production.
b) Land fragmentation.
c) Increased use ofpesticides in order to increase production per unit area.

d) Few people can comply with the stringent regulations on pesticides leading to increased counterfeit
products; crop loss / low productivity; increased environmental degradation; health and occupational
risks; and resistance of pests and diseases to pesticides.

e) Misuse of pesticides to control pests and diseases, which leads to crop rejection at international
markets.

f) Proliferation of flower farms.
g) Workers exploitation and exposures to poisonous chemicals.
h) Inadequate knowledge on inherent dangers of pesticides leading to poisoning.
i) Aerial spraying that pollutes non-targets sites.
j) Dumping of pest control products that would persist in the environment and contaminate water

courses and environment.
k) Dumping of pests control products that would persist in the environment and lead to poisoning

through food chain.
l) Inadequate protective gear that would lead to poisoning to the applicators of these chemicals.

6.3.3. Statutory and Voluntary Controls i

There are statutory and non statutory responses to address the above impacts. Statutory controls are

contained in the Pest Control Products Act (Cap 346). The law regulates the manutacturing, distribution,
importation and use of pesticides. Registration of agro-chemicals is intended to ensure before the

importation of any agrochemicals is allowed into the country, there is registration that ensure efficacy,
quality and safety to the environment. There exists legislation on importation of pesticides that ensures that
only registered products are allowed into the country. The law also regulates formulation, repackaging and

use of all pest control products that ensures that the above processes do not pollute the environment.

There are guidelines in place for small-scale disposal of waste generated at farm level. Although there is no
legal framework or subsidiary legislation for the control and disposal of pesticide wastes, the Agrochemicals
Association of Kenya (AAK) in collaboration with the Government of Kenya through the Ministry of
Agriculture zrnd PCPB has put in place procedures that would ensure that all wastes are disposed of in an
environmentally sound manner.

Any chemical (pesticide) waste generated at fhrm level should be safely disposed of either through AAK for
large quantities of obsolete pesticides or soak pits for washings from contaminated floor or application
equipment. Empty containers should be burnt at farm level while some plastic and metallic containers are
buried. The Kenya Flower Council (KFC) has special equipment for disposing these containers. The
efficiency of the process needs to be evaluated.

Information on the manner and time a pesticide should be applied is normally on the label. AAK, PCPB and
Ministry of Agriculture have been conducting trainings, which cover aspects on the safe use of pesticides.
Currently, several organizations are involved in ensuring that human health is safeguarded, especially in
flower farms and factories. It is a requirement that all workers be provided with adequate protective clothing,
which they are required to wear. In order to ensure this is followed, the PCPB inspectors carry out
impromptu inspections upon which a decision is made on whether to issue an operational license or not.
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There are codes of practices, which are voluntarily followed by n.rernbers of AAK Fresh Produce Exporters

Associarion of Kenya (FPEAK), the Kenya Flower Council (KFC), Lake Naivasha Riparian Association
(LNRA) and Lake Naivasha Growers Group (LNGG) which ensures protection of workers and the

environmenr. Adclitionally, thc agrocher.r.rical industry subscribes to the FAOAVHO code of conduct on the

distribution and sale of pest control products which ensttres that products are used and disposed of without
polluting the environr.ncnt. Kenya, being a signatory to the United Nations convetltion on pest control

products movcmellt works to prcvcnt thc dumping of cxpired and bauned prodttcts.

At the farm level, most large-scalc growcrs have wctlands where most washings are channelled. These are

normally away fiom watcr bodics. Bio-indicators are incorporated in some treatment systems for monitoring

their efficiency. Some solid wastcs generated at farm level are normally decomposed to form manure, which

is later used in the farrn. Workcrs arc subjectecl to bloocl tests every three-six months. If found to have been

ovel'exposed they are assigned etltcrnative iobs.

Thc challengcs facing thc pcsts ctlntrtll proclucts subscctor include:
o The need to isolatc and elirninate unregistered and counterf'eit pesticides in the market.

o Production should mect rhc rnarkets' requirements on the maximum residue limits in the produce.

. Increased research in agriculturc will provide hetter cltrality varieties with high pests and disease

resistance.
. The need to gazette sltcs fil' the disposal of obstllete pesticides.

6.3.4. Fertilizers
Fertilizers are chemical titrnrulations used to boost crop production. Presently, fertilizers used locally are all

imported. Fertilizer use p()ses environmental problems, which include, change of soil pH, availability of
nutrients, po[[ution of watcr coLlrscs atrtl anirnal ancl httmatl hcalth.

The rnanagement of fertilizcrs is alst'r affected by adulteratiou and faking of fertilizers and inadequate

surveillance systems. Inrportation of fertilizer is controlled ttnder the Agriculturc Act (Cap 318), while
quality is controlled by KEBS and KIIPHIS.

Pressures in this sub-seclor inclttdc:-
o Population incrcasc leading to high demand tbr increased lbod production per unit area.

o Insufficient control rucchanisnr on manufacturc, import and distribution of fertilizers.
. High cost of fcrtilizcrs.
. High market detnaud tbr quality agricultural produce.
o PovertY ancl unentploylllcnt.

The resultant impacts incluclc the fbllorving:
o Overdepcndence on use ol'chen.rical fertilizers in ortler to increase production per unit area

. Lack of sufficient cotttrol tnechanism

. Increased collnterf'eit f'ertilizers
o Low productivity
r Increased environmenlal degradation
o Risks of supply of fertilizer with radioactive materials.
r Discharge of fertilizer to water bodies leading to eutrophication

Fertilizer issues are regulated by various policies and legislations, which include: the Agriculture Act (Cap

318), the Factories and Other Places of Wolk Act (Cap 514), the Public Health Act (Cap 242),EMCA
( 1999), ancl Sessional Paper No. 6, 1999 on Environment and Development.

NEMA will supervise the f'ertilizers sub-sector by identifying and coordinating relevant institutions that are

involved in the control of' nranufacture and distribution of fertilizers; encouragiug and facilitating
partnerships and netwolking arnong lead agencies and other relevant institutions; identitying and building
capacity in key relevant analytical laboratories to address environmental issttes.

o
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The challenges facing the fertilisers subsector include: isolating and eliminating adulterated and counterfeit
fertilizers in the market; meeting the high demand for fresh produce; and reducing the cost of fertilizers.
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BOX 4. FUTURE OUTLOOK FOR TIIE ENERGY, POLLUTION AIID WASTE MANAGEMENT

EMCA (1999) has provisions for comprehensive management of the environmental issues.

Energy: Measures which need to be undertaken to sffeamline the sector include:
o Incorporate energy conservation and efficiency in all industrial and commercial establishments
r Create incentives/disincentives for cleaner and modem technologies.
o Increase research and development funds for development of affordable biomass energy technologies for

the poor, especially those in the rural areas.
o Increase access to affordable electricity by importing from the regional grid/power pool and

rehabilitation existing plants with a view to increasing their output.
. Explore alternative sources ofenergy.
o Build capacities through training and motivation.
o Incorporate EIA in all new projects and EA in old energy generation and consumption plants.

Industrial Pollution: To achieve the target of NIC, the following measures need to be implemented:
o Strengthen legislation on packaging, labelling and proper storage ofchemicals and their products.
o Ensure that all industries incorporate treatment of wastes in their production systems. The treafrnent

plants should be frequently monitored to enhance compliance.
o Encourage cleaner production technologies by providing incentives.
o Reduce GHGs emissions by industries by minimizing consumption of fossil fuels and promoting

afforestations and reafforestation programmes.
o Promote research and development of value-added products from wastes.
. Implement the Kyoto Protocol with a view to accessing the Clean Development Mechanism (CDM)

funds.

Municipal/Household Waste: The management of the municipal and household solid wastes call for the
following measures:

o Conduct studies on solid wastes management in the country
o Develop national land use policy to zone areas for landfills
o Provide adequate financial and technical resources for the sector, including funds for research and

development.
o Enforce the existing legislation.
. Institute rigorous capacity building in the sector.
o Enhance environmental education and public awareness programmes and promote consultative and

collaborative approaches.
o Implement the national sectoral regulations, standards, and guidelines.

Sewage: Measures to manage sewage wastes will involve public and private players as follows:
o Make MWRMD the policy maker, while the local authorities, private entities, communities and NGOs

should provide the services.
o Govemment should support local authorities and communities in the development of sewerage systems.
o Review the curent charges with a view to reflect the costs incurred in sewage management.
. Apply appropriate technologies that are acceptable in the management of sewage.
o Complete and implement regulations, standards and guidelines relevant to the sector.

Agrochemicals: The following measures need to be undertaken in order to regulate the agrochemicals
sector:
o Identify/designate disposal sites for obsolete pesticides.
o Enhance awareness on safe use and disposal ofpesticides and chemicals.
o Review and strengthen existing laws on the manufacture, export, import, formulation, use and disposal

of fertilizers and pesticides.
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CHAPTER 7

TOURISM, TRADE, INDUSTRY AND MINING

7.1. TOURISM

7.1.1. Introduction
Kenya is a mega diverse country with high quality tourism products. It has remained one of the most
popular tourist destinations in Africa ranking sixth in Africa after Morocco, Tunisia, South Africa, Algeria
and Zimbabwe. The country has 66 conservation areas covering almost 8Vo of the country's land area with a
large variety of animals, plants and unique land forms. Tourism in Kenya generated an estimated Ksh.23.9
billion in 200112002, making this economic activity the third largest foreign exchange eamer after tea and
horticulture. It contributed about 8.77o of the country's GDP,6.87o of total employment and 19.2Vo of total
export earnings in 2002.

Tourism was for many years viewed as environmentally benign. However, it is now widely recognized that
there is no 'zero-impact' tourism. In fact, wildlife and white-sand beaches which attract about 780,000
tourists to Kenya annually, has had tremendous impact on the environment. The unique attractions of
wildlife and wildemess have been destroyed through overcrowding and environmental degradation.

The Kenyan tourism industry has in the recent past implemented some mitigation measures recommended at
the global level, including minirnizing resource use and treating wastes, recycling wastewater and
rehabilitating degraded sites. Ecotourjsm has heen adopted and implemented through partnership
programmes involving the government, the private and Iocal communities - such as the Kenya Wildlit'e
Service (KWS) and the Beach Management Programme. Ecotourism operations aim to minimize negative
impacts on the environurent.

7.1.2. Tourism Destinations, Activities and Preferences
Kenya's stunning topography ranges from the snow capped peaks on Mt Kenya (5,199m), the Great Rift
Valley, alpine highlands, rolling savannah plains, wilderness semi deserts to some of the best palms-fringed
beaches in Africa. Traditionally established as a beach and wildlife safari destination, these are likely to
remain the core products. Kenya also ofTers a range of adventure and diversity of other activities. The
richness and variety of Kenya's heritage, beaches and wildlife safaris make the country an important tourist
destination (Table 7. l).

Kenya's highland farms have rich British historical connections that are interesting to visitors. Farm stays
and visits to tea and coffee plantations have become popular tourists destinations. Other attractions on offer
include: mountaineering, rock climbing, ballooning, hang gliding, skydiving, para-gliding, parachuting,
mountain biking, white water rafting, canoeing, snorkelling, windsurfing and bungee jumping. Other
opilortunities are horse riding and camel treks. Lake and deep sea fishing for big game species such as blue
marlin attract high yield niche segments. Scuba diving is now a major high yield adventure activity (Box l).

The infrastructure in the national parks and reserves in terms of roads, lodges and hotels have risen over the
years. These facilities and the associated infrastructure have caused the loss of habitat and naturalness.

The tourism sector was on a recovery path during year 2000 (Table 7.3). The data on hotel-bed night
occupancy rate shows an upward trend from 35.3Vo in 1998 to 42Vo in 2002. However, the mushrooming of
unclassified hotels and restaurants in the major urban centres has negatively impacted on the environment
due to improper disposal of wastes generated from these facilities. Some of the facilities have also become
health hazards due to unavailability of running water.

t
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Coast Northern Central and eastern KenYa Western

Meru National Park
Samburu National Reserve
Marsabit National Reserve

L.Turkerna

Masai Mara N Reserve
Aberdares National. Park

Nairobi National Park
Samburu N. Reserve
L. Nakuru Natlonal Park
L. Lake Bogoria National
Reserve

Mt. Kenya National Park
Hells Gate National Park
Mt. Longonot National Park

Tuhle 7,1 . Molor trtur ist lt'slitttrlions in Kcnya

Post beach destlnations
Tsavo East National Park
Tsavo West National Park
Ambosel r, National Park
Arabuko sokoke Forest
Rcservc
Shimbl Hrlls - National Park
Bcach dcsttnatious
Marine parks
Marirre rcserves
Sacred site desttnalron (KaYa

forests, Mathebo)

Mt Etgon National Park
Kakamega Forcst National
Reserve
Saiwa National Park
Ndere lsland National Park
Ruma National Park.

Lakc Victoria

s histolrcal sttes

Tubte 7.2. Tt'pes oJ tourism dclivtttes and lheir locations

Locations
Mt. Kenya, Longonot and Hells Gate).

Game vrewi Masai Amboseli

Forest Nature Walki Kakamega

Drv s and Marine

trarls cave and Bird Watchr Sarwa

s fishin Marine parks

Private Ranches Tonrism

Walerlall

Laikipia
l4 falls, Nyahururu falls (formerlv Thomson falls)

Wildlife Safaris Masai Mara National Reserve

Cultural Tourism Masai Mara NationaI Rcscrvc

Conf-erence Tourtsm Nairobi. Mombasa, NYeri, Krsumu

Aglo Tourism: Coftbe. Tea, cattle Central Province, Kericho, and Nandi districts

of tourism

The Maasai Mara National Reserve and Lake Nakuru received over 193,000 tourists each in 2000. In the

same year, visitors to Lake Nakuru, Maasai Mara, Animal Orphanage, Tsavo East National Park, and

Amboieli National Park accounted for abott 6lVo of visitors to all game parks and reserves.

Tublt 7 J Interruttiottul urry(tls viu - Cruise, Moi lnternationo! Airport- Mombaru urul Jonto Kenyaltu lnternutittnul Airlxtrt,

2002 (02103)

-!t:nryt over 0l
2001 (01/ 02)

July August September October November December Total

50,765 53.067 4 I,989 50,5s4 42,343 48.527* 287,245

+ L17o + I60/o +6Vo +32Vo +24o/o +207o +l8Vo

M,806 45,786 39,500 38.319 34, I 00 40,372 242.883

2000 (00/ 0l) 52.747 49.909 44.7',l0 42,9'73 46,563 56.682 293,644

Sourt'e: KentuTourist Board (KTB)

Tourism in Kenya is almost exclusively centred within the coastline ecosystems and a handful of national

parks and game reserves. The adverse impacts of mass tourism in Kenya have been aggravated by

bvereoncentration of tourist activities in some areas of the country, notably the beaches of the north trnd

south Coast, and some national parks and game reserves (Maasai Mara, Amboseli, Nairobi, and Nakuru).

The six most popular parks (out of 57) alone accommodatedT0.ZVo of all park visitors in 1995, while the top

l5acconrmodatedg6.l[oofallvisitors. Withinthepopularparks,moreover,visitationisalsoconcentrated.

a

I
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Table 7.4. Impacls of tourisnr on the environntent

Positive Impacts on Environment on
a Economic value motivates wildlife protection and

conservation through funding for national parks and
othcr conservation arcas. In Amboseli National park
cach lion or elcphant hcrd is worrh US$ 27,000 or US$
610,000 per year, respectively, in tourism rcvenuc.
Ecotourism promotes environmcntal health by providing
environmental education to the local people and by
building consumer demand for environment-friendly
products and services.
Tourism contributcs to cnvironmcntal conservation
through improvcd environmental management and
planning, for cxample through control o[ tourism
activitics and use of environmcnt-friendly tcchnology.
Tourism industry is estimared ro employ l80,mO
Kenyans directly and another 320,000 arc indircctly
employed. This draws labour away from
environmcntally destructive activities,. Wildlife tourism
industry was estimatcd to employ 55,ffD pcople in 1994.
A significant portion of tourism cxpenditure benefits
businesses and industries outside the core tourist sector.
The supplicrs to hotcls and restaurants such as farmers,
vegetablc growcrs, brcweries, others insludc thc banlcs
and forcign cxchangc dealers, motor and fuel supplicn,
buildcrs, furniturc makers and airport staff.

a

a

a

o

o Deforestation Cutting down trecs or shrubs for firewood,
panicularly while hiking or camping

o Destruction of forests and mangrove swamps to obtain
construction material for lodges and hotcls

o Destruction of coral reefs at thc Coast
. Soil crosion; air, noise and water pollution, littcring;

decrcascd diversity of flora and fauna; and aesthctic
degradation

. Improper disposzrl of gubage by czrmpcrs in ucas likc Mt.
[.ongonot and Mt. Kenya leading to pollution that affccrs
wildlife feeding behaviour.

o Pollution as a result of improper disposal of solid wastc
fiom tourist facilities

o Transportation cmissions, cspecially from tour vans and
noise affecting thc fccding, movcmcnt and mating
behaviour of wild animals.

. At global level, Ozone-depleting substances gcncratcd by
somc of thc equipmcnt and products widely used in thc
tourism industry such as refrigerators, air conditioning
have detrimental impacts on the environmcnr.

o Aninral harassmcnt causcd by offroad driving.
o There have been cascs of human/wildlifc conflicts in

certain destination arcas. This has bccn occasioncd by thc
fact that most communities in tourism areas do not benelit
from the wildlife.

. Cultural erosion.
o Biopiracy.

Kettya has 27 terrestdal national parks. four marine reserves and four sanctuaries. The national parks are
managed by KWS, while some of the national reserves are managed by the county councils. Aparlfrom the
national parks and nati<lnal ltserves there also exist conservancies iu individual and communal ranches,
Sonle of the community conservancies are managed by wildlife tbrums, for example the Laikipia wildlife
Forum. A range of community-based initiatives on group ranches is already attracting inteiest as eco-
tourism models such as ll'Ngwesi, Namunyak and Mwaluganje wildlife sanctuaries.

7.1.3. Challenges
Thc impact of tourisnl on thc cnvironmcnt is largcst where visitation is conccntratecl. Maasai Mara and Lake
Nakuru received slightly more than 193,000 tourists each in every year (Table 7.4).

A number of policy documents have been formulated to guide efforts to prorect the environment against
adverse human activities. The policy initiatives outlined the long-term planj for preserving the beauty if the
country and minimising pollution, traffic congestion and the destruction of the environmen;. Sessional paper
No.8 of 1969 and thel994 -1996 national development plan outline mechanisms to allocate each piece of
land to its best use.

Todayh markets are environmentally conscious and aware, and feel good about contributing directly to
community benefits. There are opportunities for show casing "conservation in action", wildiife rese.rch
projects and innovative resource management solutions such as the Lewa Wildlife Conservancy. These
would have to be specially controlled and planned for tourism so that their ecological objectivi, *" not
compromised.

The nritigation efforts ftrr minimizing the adverse impacts of tourism activities on environment necd to
address the following issues: most tour operators routinely ignore environmental regulations, inadequate
coordination of institutions dealing with tourism; inadequate political and administraiive capacity; policy
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failure, including t6e lack of an effective land-use policy; inadequate incentives to stimulate interest of local

people in conseiation; inadequate marketing resources; insecurity and rampant poaching; and the high cost

of changing these practices.

The tourism reform policy focuses on the development of new sustainable tourism products, the upgrading of

existing products, the repositioning of Kenya is a tourism destination and the development of domestic

tourisri. ihe National Tourism Development Master Plan of 1995 sets out a development strategy up to the

year 2010. The principal goals in the plan are stated as: to secure the sustainable use of tourism resources;

io optimize the iector's Jontribution 1o the national economy and rural development and to ensure the

maximization of tourist satisfhction.

7.2. TRADE

7.2.1. lntroduction
Kenya's general trade policy objectives are articulated in Sessional Paper No. I of 1986 and elaborated in the

g,n Natio"nal Development pla;. The country's general policy objectives include moving towards a more

open regime, strengihening and increasing market access and integrating Kenya into the world economy.

Tbwardi this end, the role of the government has changed over the years from control and regulation to that

of facilitation, However, a numbir of factors have adversely affected the domestic, regional, bilateral and

multilateral trade. These factors are: influx of imports in the domestic market, non-competitiveness of local

products, limited negotiation capacity of private and public sectors, poor infrastnrcture, high cost of utilities,

nur.o* product export base, finance, 
"}f""tr 

of liberalization, and high cost of inputs for the locally

manufactured goods.

7.2,2. Domestic trade
A 1999 baseline survey counted over l.3million medium and small enterprises (MSEs) which, employ close

to 3.7 million people and accounted for over 437o of Kenya's total export eamings in2OO2. The sector also

contributed lSVo of the gross domestic product.

However, the cumulative and collective impact of 1.3 million enterprises on the environment can equal or

even surpass, that of formal and bigger esttblishments which are normally subjected to environmental audit

(EA). Some of the trading activiriei with notable impact on the environment are hawking, motor vehicle

garages, hides and skins, cf,arcoal and woodf\el, carvings and timber, agricultural produce markets' fish and

general trade.

Hawking: Since Kenya liberalized her economy in the 1980s, hawking has increased significantly in all the

urban cintres. The increase has also been contributed by the high rate of unemployment. Although this

activity's contribution to the economy is immense, it impacts negatively on the environment, as the hawkers

do not clean the mess they create when undertaking the activity. various local authorities are in the process

of relocating these hawkers, with a view to controlling and regulating the trade'

Garages: The wastes generated from garages are mostly oil based, scrap metal and others that are non-

biodelradable. Those iastes contaminite the air, soil, water and at times block the sewage systems. The

perceftion that these enterprises support the very poor in the society, makes it difficult for authorities to

monitor and properly regulate them'

Hides and Skin.r.. Some leather processors use chrome and other toxic agents considered environmentally

unfriendly. An increase in demind for processed leather will therefore accelerate the release of some of

these latent and toxic chemicals into the environment.

Timber: Trading in timber and -timber 
products is a major business in urban centres. However, sale of

timber decreased from 197,200 m3 in 200i to 162.000m3 in20}2 as a result of the logging ban'
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Figure 7. I . Contribution of SMEs and large enterprises to Kenya's exports

Tota! Export Earnings 2002

l43o/o

l57o/o

I SMEs

I Large Enterprises

Agriculture and Produce Market: This sector's contribution to the GDP has progressively declined from
37?o in the early 1970s to about 25Vo in 2000. Growth in agriculture and improved rural incomes has a
significant and direct impact in reducing poverty. The sector also provides raw materials to the
manufacturing sector. The sector covers all the crops including horticultural (crops) which is currently the
third most important foreign exchange eiuner.

Fish Expons.' Kenya is one of the largest exporters of filleted Nile Perch. In the recent past, Kenya's
filleted fish was rejected by some markets due to environmental issues, mainly centred on landing beaches
and the processing plants.

Trade: Over the years, wholesale and retail trade has continued to grow both in rural and urban areas.
However, there has been poor planning, which has led to mushrooming of shops and kiosks, which have
generated enornous amounts of waste. These wastes include polythene bags, which end up clogging the
sewerage system and littering the environment.

7,23. International Trade
The amount of imports fell significantly in 2002 while exports grew substantially. The trade deficit which
has been widenlng since 1996 fell by 38.07o in 20O2. Total exports increased by 4.77o, while imports
declined by ll.2%o. As a result, the volume of trade declined by 2.4?o per cent in 2002 compared with
growths of 16.2 per cent and 14.2 per cent registered in 2000 and 2001 respectively.

However, there is need to urgently build capacity to monitor international trade malpractices in order to
effectively apply anti-dumping and countervailing measures so as to ensure that Kenya is not used as a
dumping ground and that our products are not unfairly driven out of the international markets. There is also
need to check the influx of counterfeits, as they are unfairly competitive to locally manufactured products.
Imports: The value of imported crude petroleum and petroleum products dropped by 23.2Vo and 15.27o
respectively. The import bill for iron and steel and industrial machinery decreased by 1.l%o and, 32.8Vo
respectively. However, import values for animaUvegetables fats and oils rose by 41.6 per cent. Other
increases in import values were recorded in medicinal and pharmaceutical products, essential oil and
perfumes, hand and machine tools, agricultural machinery and tractors. The import values of industrial
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machinery, crude petroleum, and petroleum products recorded the largest declines of 32.8Vo, 23.27o and

l5.ZVo respectively.
The share of non-food industrial supplies increased from29.5% in 2001 to32.47o in2002 and remains the

dominant import category. The value of inrported food and beverages dropped by almost one half. As a

result, its import share dropped from lO.57o in 2001 to 6.07o in2002.

Exports: The leading export earners are tea, horticulture and coffee. They jointly earned 52-7 Vo of the total

exiort earnings in 2002, compared with 50.9Vo in 2001. Export earnings from tea almost remained at 2001

Ievels, while ihose from coffee fell by l2.3Vo. Earnings from horticulture, which declined by 6'57o in 2001

expanded by 42.8Vo in 2002. Other notable increases in export earnings were in fish, cement, tobacco

p.odu"tr, aiticles of plastics, sugar confectionery and animals and vegetable oils. The share of export

earnings fiom fbod und b.u".ug.s, was 49.2Vo in 2001 and increased slightly to 5l.9Vo in20o2. The share of

non-food industrial supplies increased from22.7Vo. in 2001 to24.7Vo in2OO2.

ln 2002, the value of re-exports grew by 44.9o/o compared to 77.2o/o in 2001, while the value of imports

declined by ll.2o/o in 2002. Consequently, the trade deficit, narrowed by 38.UVo, from Kshs.l42,518 million

in 2001 to Kshs.gg.427 million in2OO2 (Table 7.5). The exporUimport ratio reversed its downward trend

and stood at65.7o/otn2OO2 compared with50.97o percentin 2001'

Tuble 7.5. Balante of trade. 1998 - 2002 (KShs Million)

1998 1999 2002*

Ex (FOB)
l3lDomestic Ex ll ll il9 t2t

Re-expo( 6.735 7,r53 14,763 26,156 37

TOTAL t2t t8t I I 147

Commercial 190,538 199 285

Government '7,251 6.s92 7,331 -s,00r 7M

TOTAL t97.789 205,400 206,40t 290,108 257.710

Balance of Trade -76,608 -83,'742 -t 13,277 142,518 88.427

Total Trade 318,969 328.960 382,33t 437.698 426993

Sourte: Govenunent of Kenya, Economic Survey 2003, Nairobi: Government Press

Afiican region conrinued to be the dominant export market followed by the European Union. Exports to the

Afiican ,"gion in 2002 was 48.9?o of total exports; a decrease of about 0.3 percentage points compared with

2001. However, exporr earnings fiom the AfHcan region went uP to Ksh 82,750 million in 2002 tiom

Ksh.72,513 million in zoot, a 14.l percent increase. The growth was attributed to significant increase in the

value of export to other Afiican countries. Exports to the United Kingdom increased substantially by 19.8

per cent, while to German fell by 14.8 per cent. Exports of all types of vegetables to UK increased

iemarkably. Exports ro the Netherlands continued to rise steadily by I I per cent in 2002 mainly due to the

increases in export of fish and vegetables.

over the last two decades, the interlinkage between trade and environment has become an increasingly

important issue in international trade relations. There are about 200 international agreements (outside WTO)

aeating with various environmental issues. Some of the MEAs have provisions that can affect trade in

certain circumstances (Table 7.6). Kenya is a keen proponent of environmental conservation.

Further, Kenya wants developing countries to be engaged in the debate on the linkages between MEAs and

other trade rilated organizations. Such collaboration would lead to an all inclusive final stand in terms of

where to draw the line between trade and environment and the responsibilities of each party.

a
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The Corrvention on

Intemational Tratlc in
Endangered Specics
(CITES)

The Vienna
Convention on

substances that
Dcplctc thc
Stratospheric 0zone
Layer, with the
Montreal Protocol
The Basel-
Convention on the

Control of
Transboundary
Mol'cment of
lJazartlous Wastes

and their Disposal.

Tuhle 7.(t. some of thc nruhiluterul t,twironnrt,trrul t!greements to which Kenytt is u purty

This convention seeks to control trade in endangered species and their parts, as well as products made from
such spccies. It also csllhlishes tradc controls, rangiug fronr a complete ban to a partial licensing system.

This couvention establishes a re-qime of control lbr
the stratospheric ozone layer. The result has been a

with sphere linritations on others.

several classes of industrial
ban on the production and

chemicals now known to harm
use of several of them together

This particular conventitxr resulted lhrnr the concern of developing countries, particularly in Africa, that they
coultl become the tlumping gtrurrtl for hazardous wastes that could no longer be disposed of in the developerl
world. The Conventiolr has becn rnalkcd by disputes over the nlost appropriate strategy for controlling the
ntovenlent of hazardous u,astes, regional bans versus prior intbrmed consent) and the technical difficulty in
establishing unanrbigu.us disti.ctiors between wastes and nratcrials fbr recycling. Parties lrave adopted
amendme uls banoing thc export of hlzardous wastes fiom nrainly OECD to non-OECE countries-

Cartagena Protocol
on Bio safety

United Nations
Framework
Convention on

Climate Changc
(UNFCCC)

Rotterdam
Convention on the
Prior Informed
Consent (PIC)

Procedure for certain
I{azardous Cherricals
and Pesticides in
Intemational Trade

Convention on
Biological Diversity

This is a Protocol to t

risks it may prcsent t()
ng gcnctically rnoditred organisms and the

Kenl'a has ratitied (he C-artagena Protocol which came into fbrce at the end of 2003. Also the Governmenr
h:rs devcloped the biosalety bill which rs expected to address trade on GMOs. Trade on GMOs is currently
controllctl by KEPHIS in corr junction with Kenya Revcnue Authority.

hc CBD, covering tlade in nrost tbrms of livi
biotliversity.

This convcntion grapplcs with the rnost complex
potential tirl econornic irlpacts. Since gr.eenhouse
pipe" tr'chnologies, the principle strategy of the
invcs(rrlent in lavoul of actir ities that pcnerlte less

of all environmental issues
gas emissions can rarely be
UNI'CCC is to be able to

green house gases.

and the one with the greatest
linrited with tcchnicll, end-of-
change the pattern of future

There is need to ofler adeqrrate assurance that infbrnration would be provided quickly, but also that it would
reach the relevaul authorilies when rreedcd And it rreeded to create a system that permitted developing
countries to stop lhe inrport of certain substances if they fclt a need to do so. This goal has been served by the
Rotterdanr Conveution.

Opened tbr signatule at the Rio
diversity the sustainablc use of its

Conlbrence in 1992, the Convention
conUx)uents and the fair and equitable

's objective is conserving biological
sharing ofthe henefits.

7.3. INDUSTRY

7.3.1. Introduction
Kenya's industrial sector is one of the largest in SLrb Saharan Africa. Manufacturing accounts for l37o of the
gross dolnestic product (GI)P). a share that has remained constant since 1998. The sector accounted for over
27 per cent of Kenya's total export earnings in 20()1. The sector had about 700 nredium sized and large-
scale enterprises and 1.3 million micro and small enterprises in 2000 employing about 300,000 and 3.7
million people respectively. The sector rcgistered a positive growrh of 1.2 pei ce]rt in 2002. Despite this
small gain, the sector still perfbnns at lcss than its optimal capacity <Iue ro high costs of energy, poor
intiastructure and increased dynamism of tlle custorner needs and demands.

The cumulative and collective impact of over 1.3 million micro and small scale enterprises (MSEs) on the
environment may even surpass that of large industrial establishments. This is because:
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The enterprises are small, numerous and geographically dispened thereby making monitoring of
their activities difficult and enforcement of any laws costly.

Due to thet size and the fact that they are regarded as sustaining the poor in the society, they

become less attractive targets for regulation measures than the large-scale firms'

SMEs operate on sites that have inadequate infrastructure or lack properly rights. This reduces their

commitment to long-term investment to improve the environment in which they operate.

Plate 7.1. Site of the proposed titaniun mining in Kwale district (Photo by L K. Biwott)
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Current industrial production are associated with both the wasteful use of natural resources as well as the

unmonitored release of emissions into the environment. The increasing pressures of globalization and

liberalization require Kenyan indusfial establishments, particularly MSEs to continuously improve their

competitiveness and environmental performance. Successful adoption of cleaner production (CP) strategies

can provide a single answer to boththese problems. CP has potential to help MSEs and large industries to

meet their environmental challenges by reducing the generation of pollution at source and quite often with

enhanced profitability. The othei Uenents of CP include better working environments, imprrovements in
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product quality, and ease compliance with environmental regulations, enhanced company image and creation
of new market and employment opportunities.

7.3.2. Key Issues of Industrial Growth

7.3.2.1. High Cost of Producti.on
The most pressing challenge for Kenyan industrialists is the high cost of manufacturing at a time when
globalization is subjecting them to intense competition. Kenyan manufacturers pay 80 US$ per Megawatt
hour while their Egyptian counterparts pay 27 US$ per Megawatt hour. The intemational cost averages 30

US$ per Megawatt hour. Kenyan industrialists pay 180 US$ per tonne fuel oil as opposed to 42 US$ per

ronne for Egyptian industrialists. This high cost of energy is putting Kenyan goods out of regional and

international competition. This has resulted in some entrepreneurs being forced to switch to environmentally
damaging energy sources such as firewood, saw dust, ree barks and other forms of combustible biomass. At
times, the supply of these energy sources is very unreliable in the country.

Unreliable water supply compounded with its increasing costs has forced some Kenyan entrepreneurs to
exploit underground water resources. This exploitation is happening without proper water abstraction
guidelines based on hydro geological surveys.

7.i.2,2. The Impact of ISO 9000 and 14000 Series of Environmental Standards
All organizational activities, products and services will interact with and have an effect on the environment.
Consequently, there is need for an effective environmental management system (EMS) to manage, measure

and improve environmental performance. If properly implemented, EMS increases efficiency and

compliance with environmental requirements. So far, there are approximately 7 large Kenyan companies that
have been forced by foreign market demands to adopt ISOl400l Certification. About 50 others have

adopted ISO 9000 series of total quality management. These management systems are considered too costly
by MSEs. These MSEs should therefore be encouraged and supported to adopt the cost effective cleaner
production or waste minimization approaches that can enable them to cut down on their costs of production

and remain competitive. Although there are numerous benefits to a company that implements ISO
14000/9000 series of environmental management/quality management standards, there are a number of
concerns by MSEs. They consider implementation of ISO Standards as too expensive. These Standards can

act as a possible tariffbarrier ifthey are adopted as a pre-requisite for imports.

7.3.3. Types of Industries
Kenya's industrial establishments are concentrated around Nairobi, Mombasa, Kisumu, Nakuru, Eldoret,
Nyeri, Thika, and Athi River with the sugar belt being predominantly located in western Kenya. The sector is

dominated by agro-based industries. The industry sub sectors include: manufacturing, service, construction
and building and informal.

Manufacturing Sector: The manufacturing sector contributes about l3%o of GDP. Among the factors that
have contributed to the good manufacturing performance have been the stable macro-economic environment,
the reduction in import duty to zero rate for the majority of industrial intermediate inputs, the government
interventions in promoting export of manufactured goods, enactment of anti-dumping and countervailing
dury legislation to curb restrictive practices that disadvantage local manufacturers. Overall, most industries
recorded positive growth with highest growth in sugar and confectionary sub-sectors. Other major industries
that recorded real output increase were in beverages, clothing, printing and publishing, plastic and cement
production. The steepest declines were in the wood and cork products, fumiture and fixtures, rubber
products and metal industries.

The Flower Industry: Methyl bromide is one of the most important ozone depleting substances that is still
being used in the Kenyan agricultural sector. Its current consumption is mainly in cut-flowers' fumigation.
Current imports stand at 400 metric tonnes.
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Sugar Industry; The domestic demand for sugar has steadily risen from 217 ,462 tonnes in 1973 to 600,000
tonnes in 2001, while production has increased from 137,808to377,438 tonnes in the same period. Sugar
industries are mostly Iocated in the Lake Victoria Basin. The main sugar factories are Mumias, Sony, Nzoia,
Chemelil, Muhoroni (under receivership), West Kenya, Miwani (under receivership), Busia (proposed),
Ramisi (for revival) and the Agrochemical Food Corporation. They are located near permanent rivers. Water
drawn from these rivers is returned back after treatment. Mumias has six stabilization ponds with a total
volume of 76,450 m3 that discharges a BOD5 of l2Omgfl. Sony Sugar has a V-Notch for flow measurement,
four oxidation ponds, uses bacteria to speed up biodegradation, has an aerator, sludge beds and a clarifier and

discharges a final BODr of 90mg/1.

Nzoia has sedimentation ponds, primary ponds with aerators, and secondary ponds for its wastewater

treatment and achieves a BODs discharge of l20mg/1. Chemelil has 12 oxidation ponds with a total capacity
of 10,500 m3 each with all basic requirements for effluent treatment that discharges a BOD5 of I l0mg/1. All
these sugar factories are required 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.

Additional environmental problems facing Kenyan sugar factories include:
. About 54Vo of the generated bagasse is used in steam generation. The rest is left as bagasse

mountains in the sugar factories (constituting a fire hazard). However, it could be used in the co-
generation of electricity up to the tune of 58IvIW. Mumias sugar factory is co-generating over 14

MW of electricity.
o The filter mud is generated at the rate of 4o/o of the cane crushed. This translates to 150,000 tonnes

per year. This filter cake can be composted to promote organic farming in the Kenyan sugar belt. Its
accumulation on site can cause disposal complications.

o AII Kenyan operational sugar factories generate a total of 80,000 tonnes of boiler ash per year. This
boiler ash can be used as a soil conditioner in combination with the composted filter mud.

o Kenyan sugar factories generate 5 kg of fly ash per tonne of processed cane. This causes both indoor
and outdoor air pollution. Sugar factories need to install filtering bags that will filter the fly ash from
the boiler flue gas. This trapped fly ash can be composted into a soil conditioner.

The CoJfee Industry: Coffee is one of the leading cash crops in Kenya. Most (65%o) coffee is produced by
small holder farmers under the co-operative societies, while 357o is produced by large estates. The coffee
co-operative factories are organized into a series of societies serving small-scale growers (l - 5 acre plots)
and privately owned estates that range in size from 5 - 1,000 acres. There are 937 co-operative coffee
factories and 1,538 estate coffee factories distributed across approximately 35 districts. There are about
100,000 hectares under coffee in Kenya of which 30,888 hectares are estates and the rest under cooperatives

Processing is predominantly by t}re "wet method" which requires significant quantities of clean water
ranging from 20m3 to 100m3 per ton of parchment produced. Wastewater from coffee factories is normally
discharged into watercourses after pre-treatment, or directly through seepage pits; and in some cases, it is
used for irrigation. Coffee factories generate two types of wastewaters, namely the pulping water with a high
content of quickly fermenting sugars using enzymes from bacteria on the coffee cherries and thick effluents
from the mechanical mucilage removers.

'l'he organic and acetic acids from the fermentation of sugars in the mucilage makes the wastewater very
acidic (pH down to 3.8). Under these acid conditions, higher plants and animals will hardly survive. BOD5
levels of 150 mg/l are registered. The pH of the wastewater has to be lifted to at least pH 6 or 7 betbre
discharge into natural waterways in order not to threaten aquatic life. Natural limestone is the best-suited
buffer solution for neutralizing coffee wastewater.

Coffee wastewater has high biological oxygen demand (BOD) that interferes with aquatic life. Solid wastes
tiorn coffee fhctories are used as mulch for grass, coffee and soil conditioning. The use of pesticides and
fungicides in prevenling cofTee diseases also constitutes an environmental problem. The Kenya Planters

I
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Cooperative Union (KPCU), under the trade name of Kahawa Coal, makes Charcoal briquettes (for use as

fuel) from pulp and parchment.

Slaughter Hoases.' Municipalities and urban centers have slaughterhouses that have serious environmental
problems with respect to the management of their solid waste, effluents and gaseous emissions. Based on
existing practices, the following environmental liability factors should be addressed:

. Hygiene standards for treating, handling and storage of animals and meat in all stages of the

production process.
o Regular hygiene and animal health checks should be carried out before slaughter.
o Collection of residues arising from the slaughter of animals.
o Burning of waste and recovering fats and oils.

Slaughterhouses use large quantities of water for washing meat and cleaning of the process areas. Effluent
produced during the slaughtering process may generate pollution problems due to the high content of animal
fat, waste, blood and cleaning agents. The effluent from slaughterhouses may need to be treated and usually
requires hot water spraying to dislodge fats that have accumulated in the on-site drainage system. The main
sources of atmospheric odour are animal wastes (skin, hides, hooves), unprocessed material and other solid
waste. Odour control may be significant, particularly when the slaughterhouse is located near a residential

area,

There are 19 registered tanneries, but only 8 are operational. The tanning process is usually accomplished in
three distinct phases: the preparation of hides in a beam house; the actual tanning to make leather in the tan

yard; and finishing the leather (in the post tanning area) phase.

During the tanning process, hides and skins are treated to remove non-structured proteins and fat, leaving an

essentially collagen matrix that is preserved by tanning. This involves the impregnation of hides and skins

with minerals, synthetics or vegetable tanning agents. The potential impacts of tanning can be significant,
The industry produces toxic gases (hydrogen sulphide and solvent vapours), putrefying solid waste
(responsible for the bad smell) and copious volumes of wastewater containing high concentrations of
inorganic salts, heavy metals and orgerric substances in solution or suspension.

Tanning chemicals used include lime, sodium sulphide, and chromium salts. Large quantities of hair, flesh,
blood clots and dirt are generated during soaking, dehairing, liming and fleshing. Generally, only 2O7o of the
raw material used is transformed into the final product. Adoption of waste minimization practices will help
alleviate pollution problems associated with tanneries. Wastewater treatment at the leather industries
involves screening, grit removal and treatment in aeration lagoons and filtering beds. The quality of the

effluents varies from factory to factory and depends on the level of treatment. It is possible to recover
chrome, compost raw leather trimmings and use the lime liquor for neutralizing soil acidity. Odour from
tanneries has been a major cause of complaints from residents near such factories. The Kenya Medical
Research Institute (KEMRI) is currently promoting a microbe for reducing the obnoxious smell from tannery
effluents.

Pulp and Paper Industry: Pan Paper Mills is the only large-scale pulp and paper factory in Kenya. It is in
Webuye town of western Kenya. There are a few small industries involved in paper recycling. Pan Paper is
responsible for TOVo of Kenya's paper production and is involved in pulp and paper manufacturing using
wood (pine, cyprus and eucalyptus) from forests that are within a radius of about 100 km from the mill. On
average, Pan Paper consumes 45-50,000 m3 of water per day, SOVo of which leaves as wastewater (36-40,000
m' per day). The effluent characteristics from the factory is shown in table 7 .7 .

The key pollutants are suspended solids (fine fibres from paper manufacturing processes) of up to 2OOO tlyr;
organic loads including wood juices, cellulose and suspended matter; wood residual substances including
lignin material, cellulose, tannins and sugars; volatile suspended solids; and process additives including
sulphides, sulphates, sulphites, chlorides, soda, sizing materials and glues.

I
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There are four wastewater stabilization ponds (with partial aeration) covering over 28 acres of land. The
combined retention time is 30 days. The clarifiers removes up to 80% of suspended solids and the recovered
sludge is used in boilers as fuel.
Rubber and Rubber Products: The rubber and rubber products sub-sector declined by 5.67o in 2002.
Production of moror vehicles tyres dropped to 331,359 units in 2002 compared to 369,346 units in 2001.
However, production of rubber shoes, bicycle tyres and the tubes is growing.

Tuble 7.7. Elfluents from the Pan Puper pulp anl puper fuctory in Webuye

Pollutant Load (mey'l) Total Daily Load fts)
BODs 40 1.400

COD 209 7,300

Susoended Solids 39 1,300

SO, 82 2,800

POa o.t7 6

CI 150 5,200

Source: Itke Victoria Envirorunent Managemenl Programme (LVEMP) record.s.

Printing, and Packaging; Printing and publishing sub-sector grew by 4.9Vo in2OO2, while the production of
the locally made paper remained relatively unchanged.

Cement: Kenya has three cement factories and one clinker grinding plant with a combined production

capacity of about 4 million tonnes per annum. Two plants, Bamburi and the Athi River Mining Cement plant
are based in Bamburi and Kaloleni respectively. Bamburi has also a clinker grinding plant of one million
tonne capacity at Athi River, close to the East African Portland Cement Company (EAPCC) plant. All the
plants use Tunnel Kilns for cement manuf'acture by dry process. The EAPCC has recently been upgraded and

modernized to make it fuel efficient and environmentally friendly.

Cement production in 2002 registered a significant growth of 10.9 per cent to stand at 1,462.5 thousand

tonnes from 1388.6 thousand tonnes in 2001. Production of roof,tng tiles in 2002 wentupby 8.27o above the

2001 production. Carbon dioxide emissions from cement manufacturing were estimated as 943.69 Gg of
COz in 1994.

Petroleum: This is one of the dominant movers of the energy sector in Kenya. In 2001, it accounted for
25Vo of the total energy consumption, out of which kerosene accounted for l3Vo of the overall household
energy consumption, while liquified petroleum gas accounted for O.20Vo.

Tobacco and Beverages: Cigarette production recorded a growth rate of 1.7 per cent in 2002. Beverages
recorded a growth rate of 4.9Vo, while production of soft drinks grew by 7.OVo in2002.

Industrial Chemicals: In2002, production of wattle bark extract was 2848 tonnes down from 5123 tonnes in
1998. Production of pyrethrum extract also fell from 138 tonnes in 2001 to 122 in 2002. Production of
oxygen, nitrogen, hydrogen and pyrethrum powder also fell. Production of insecticides, herbicides and
vaccines rose by 4.1 per cent,9.2 percent and 5.4 percent respectively.

Transport: Kenya's transport system comprises of five (5) major modes, namely: road, railway, marine, air
and pipeline. The transport modes integrate the various production, population centres and facilitate
mobility in both rural and urban centres. Air transport recorded 22.5Vo increase in output value. Road
transport recorded a significant growth of 417o, while the number of ships docking grew by 54.87o between
2001 and 2002. The railway services went further in depression in services by lO.9Vo.

Vehicular pollution has become a significant environmental problem in Kenya over the years. The main
vehicular pollutants are lead and by-products of fuel combustion, which include both the visible (smoke) and
the invisible emissions. The main emissions are hydrocarbons, carbon monoxide, oxides of nitrogen and
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particulate matter. The particulate matter consists of soot due to incomplete combustion, oxides of sulphur
and phosphorus, soluble organic fractions arising from the thermocracking of fuels and lubricants and lead
oxide from the combustion of leaded gasoline.
Telephone: Telecommunications is important in facilitating the integration of the domestic economy and
contribute to promotion of trade and economic development. The number of telephone exchange connection
have been increasing steadily at 3Eo annually. The exchange capacity is expected to increase from M6,302
in 2001 to increase to 943,000 in 2008. The mobile phone industry has been growing very fast. However,
there is need to manage disposal of the mobile phone scratch cards and safe disposal of rechargeable
batteries. Demand for mobile phones increased by 69.6Vo in2002.

Information and Communication Technologies (ICT): Information and Communication Technologies is one
of the fastest growing and dynamic sub-sectors in Kenya. Significant progress has been made in the
expansion and modernization of the country's information sector. However, the demand for basic ICT
services remains unmet and the disparity in the distribution of communications facilities between the rural
and urban areas continues to widen.

Carvings: The largest value and volume of African carvings in the international trade comes from Kenya.
About 60,000 carvers produce commercial carvings for export valued at U$20 million annually. Growth in
the indusnry is projected to continue as will pressure on the preferred species with serious consequences for
the environment, and the livelihood of hundreds of thousands who depend on the industry for their
livelihoods.

The Charcoal Burning Industry: Approximately SOVo of the total quantity of energy consumed in Kenya is
provided Qy ttr" woody biomass. In 1999, the Kenyan wood requirements were 7,992.9 m3 for firewood and
5,087.7 m3 for charcoal. The amount is set to double by the year 2020, assuming that the annual per capita
consumption of 0.5x103 may not change.

The importance of wood to air pollution cannot be underestimated. For households, dispersion of combustion
gases is not controlled. Carbon monoxide is widely generated indoors by heating and cooking appliances in
poorly ventilated rooms. Its affinity for the haemoglobin makes it a very toxic gas. Over reliance on both
charcoal and firewood is mainly responsible for the deforestation of most Kenyan forests with serious
consequences on flooding and soil erosion. The practice of charcoal burning has led to serious deforestation
in the ASAL.

Whereas charcoal burning is illegal, its sale is legal and is done in the open. There is need therefore for the
government to remove the apparent conflict between the two activities, while at the same time finding an
alternative and affordable energy sources for the rural and urban poor. A solution to this problem is very
urgent because of increasing demand as evidenced by the 47.37o increase in fuelwood/charcoal demand in
2003 compared to 2001.

7.3.4. Enabling Policies, Legal and Institutional Measures
As Kenya aspires to join the ranks of newly industrialized countries (MCs) by the year 2020, its major
challenge will be to promote industrialization without compromising the ability of the resource base to meet
the needs of future generations. Increased industrialization will mean increased pollution levels of our water
courses, soils and the atmosphere. Whereas solid and liquid wastes from industrial plants can be contained
and treated on site, in landfills and effluent treatment plants, gaseous emissions are problematic with respect
to human health and the environment.

EMCA (1999) requires all new projects to be subjected to environmental impact assessment, while ongoing
ones must be subjected to environmental audits (EA). Environmental regulations, standards and guidelines
are being developed to fully enforce compliance with EMCA. The Kenya National Cleaner Production
Center (KNCPC) which was established in July 2000 has been involved in training, setting up of
demonstration projects, information dissemination and policy advice. So far, there are over 25 demonstration

?
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projects in the country that have ably demonstrated both the economic and environmental benefits of cleaner

production.

Ad6itionally, the Kenya Industrial Property Institute 6fPD was created by the Industrial Property Act
(2001) to enforce industrial property rights, screen technology transfer agreements and promote

innovativeness in Kenya.

Kenya is a signatory to the United Nations Framework Convention on Climate Change (UNFCCC) and the

Kyoio Protocol. This convention grapples with some of the most complex environmental issues, with the

greatest potential for economic impacts. Since greenhouse gas emissions can rarely be limited with technical,

end-of-pipe" technologies, the principle strategy of the UNFCCC is to change the pattern of future

investment in favour of activities that generate less greenhouse gases'

Corporate environmental reporting is a voluntary method of communicating environmental performance

inteinally and externally. Meaningful environmental reporting should be part of an effective communication

strategy and not just a public relations exercise. Reporting can enhance an organization's reputation as a

r"rponiibl" employer, improving staff retention, loyalty and recruitment. Some industries are now striving

to ieturn something to the communities that enable them to stay in business and post proltts by getting

involved in the provision of social amenities to their immediate neighbourhoods.

A Pollutant Release and Transfer Register (PRTR) is a tool that can augment government efforts to achieve

integrated environmental management and promote pollution prevention. PRTRs are part of a new

corp=orative approach to environmental management involving governments, industry and the public. It is an

.nriron*"rtil dutu base or inventory of potentially harmful releases to air, water, and soil, as well as of
wastes transported to treatment and disposal sites. Facilities releasing one or more of the substances must

report periodically on what was released, the quantities involved, and to which environmental media.

Nakuru Municipal Council (MCN), the Directorate of Occupational Health and Safety (DOHS) in Nakuru

and the World Wide Fund for Narure (WWF) developed a PRTR for Nalcuru based industrial establishments

in 1998. Consumer groups could promote a locally nurtured eco-labelling scheme'

Companies should be encouraged by industry associations such as the Kenya Association of Manufacturers

and ihe National Chamber of Commerce and Indusry to practice Corporate Social Responsibility. With

respect to plastics, manufacturers and distributors should be involved in the collection, recycling and safe

disposal of plastic waste. An organized plastic return scheme is critical to the success of this strategy. The

proliferation of the fast foods industry together with the take away culture is also contributing to pollution

problems in the Kenyan urban centers.

7.4. MINING

7.4.1. Introduction
Mining is an activity that involves excavation of the earth's surface and subsurface for the purpose of
exploiting and processing minerals for economic and industrial development. Types of mining include

underground and open cast methods. In the former, vertical, inclined or horizontal methods of excavation

and extraction are involved. The open cast method involves open quarries, pits or trenches.

Some of the minerals currently being mined in the counfy are carbon dioxide gas, Magadi soda/ash,

vermiculite, gypsum, limestone, fluorspar, diatomite, gold, titanium, lead, iron ore, quartz, feldspar,

magnetite, and various gemstones including tsavolite, green garnet, sapphire and ruby (Table 7.8). Amongst

unexploited minerals are the deposit of gypsum in the El Wak area that is estimated to be more than 2 billion
tonnes, radioactive minerals of Mrima hills of Coast Province, Ruri hills of Kericho and Homa hills of
Nyanza Province and the graphite of Ol Donyo Nyiro.
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Exploration for coal in the Mui Basin of Kituiflvlwingi districts has already yielded encouraging results,
while exploration for petroleum is ongoing in the off shore areas of Kenya. More exploration for oil is
expected to pick up on the mainland.

Several companies are involved in quarrying and sand harvesting. Quarried materials are used for ballast,
aggregate and building stone. Materials/minerals being exploited include granite, marble, dolomite, sand and
limestone.

The mining industry is not significantly developed in Kenya. Until the discovery of titanium at the coast in
the mid-1990s, this sector had no noticeable possibility of impacts on the economy and by extension on the
environment.

Table 7.8. Quantity and value (in Kshs '000) of minerals for the period2OUJ-2(N2

Specification 2000 2001 200.2
Mineral Unit Ouantitv Valuc Ouantitv Valuc Ouantitv Valuc
Soda ash (Trona) MT 238. r 90 1.955.500 297.780 2.7t6.0N 304.1 l0 2.729.n3
Floursoar MT 100.102 627.860 l 18,850 727.0N 85.015 632.829
Refined Soda MT 382.556 2.t79.tUJ 207.U',| 2.836.UX) 474,Ot4 2.664.9W
CommonSalt MT r6.359 5t,740 5.664 99.fin 18.848 61.388
Carbondioxide MT 7,7M 34,920 5.@5 37,000 s.662 54,297
Diatomitc MT M8 10.040 MI 19.fiX) r,333 46.234
Gold Kgs t,243 79 r,508 1,545 1.016.ffn 1.477 t,t32,({t7
Green sarnet Kss 20 700 25 MO 20 940
Ruby Comrndum Kgs 5,896 94.840 5.863 1l7.UX) 3,043 39.563
Grand total 5,1't'.t,808 7.56',1.MO 7,36r,880
GDP Contribution O.l4 Vo o.20vo O.2Vo

Source: Mines and Geological Department,2003
MT = metric tonnc

7.4,2. Types of Mining Activities
Mining is a non-renewable resource activity that can have significant and often irreversible environmental
impacts.

Sand harvesting and quarrying: Sand harvesting is carried out under the authority and permission of various
local government authorities. It pays little respect to environmental aspects. Quarrying for dimension stones,
aggregates, ballast and other soft minerals like limestone, dolomite, and kaolin fall into similar situation. The
activity continues to expand due to increased demand for construction raw materials. Disused quarries and
mines are often left unrehabilitated, and thus are unsafe, to inhabitants and animals living around. They have
also become hiding places for criminals and breeding place for disease vectors. In peri-urban areas, some of
the holes are used as dumping sites for industrial waste that affects the underground water resources.

Explosives are used in quarrying and mining activities. Their detonations produce noise pollution and affect
building foundations and structures through vibrations. This has brought about conflict between residents
and miners.

Sand and gravel harvesting along rivers has degraded the environment by lowering the riverbed, steepening
and destabilizing riverbanks thereby causing erosion and river channel widening. Besides, it is expected that
the environmental degradation in the form of sediment bed load and suspension have consequences that
include elimination of organisms, destruction of fish spawning and nursery areas. These may change
composition of the aquatic community.

Artisanal Mining: Gold prospecting by small miners is undertaken in Lolgorien, Migori, MacAlder, Ndori,
Asembo and Kakamega in western Kenya. Uncoordinated operations have left many pits and holes open
without rehabilitation. Many people and animals have lost their lives due to accidents at these places. Miners
also lack adequate knowledge on use of dangerous chemicals like cyanides and mercury used in gold
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extraction. This has led to poisoning of humans and livestock as well as water bodies and ambient air.

Mining equipments such as diesel engines emit soot and poisonous gasses that pose serious safety hazards to

workers. Self regulations by artisanal gold miners and prospectors through co-operative societies failed

when cooperatives collapsed due to poor management.

Mining in the Kenyan game parks is banned by Kenya Gazette notice of 1978 and remains so unless

authorized by the Kenya Wildlife Service. There are a t'ew companies still mining gemstones in national
parks. These were already in operation before the rnining rvas batrned but were left continue. However,

mining conflicts arise from the fact that while the Mines ancl Geological Department oversees the licensing

of prospectors and rniners, KWS oversees the national parks against prospecting or mining.

Gypsum rnining in Kajiado has also led to prolit'eration of artisanal tniners who have dug pits all over the

area. Some organized small scale miners have fairly well managed operations but activities of middlemen

have led to 'poaching' of minerals from licensed operators. The inefficient extraction of gypsum is also

noticeable. Waste rock trsed to make roads are acidic, while a lot of dusts is produced during excavation,

screening, loading and truck transportation,

Some impacts of mining activities in Kenya ale given in table 7.9. Kenya is yet to take advantage of its
enornlous mincral resources. However, expansion of industrial and commercial activities are inevitable
(Table 7.10).

7.4.3. Intervention Measures
Mining activities are regulated by the Mining Act (1987), the Forest Act (Cap 385), the Wildlif'e
Conservation and Management Act, and EMCA (1999). The Mining Act is silent on what should be done

with abandoned mines. However, it is expected that the Mines and Geological Department will realign its
operations in line with EMCA (1999). Under EMCA, various regulations are being prepared to harmonize
conflicting issues on managemeut of natural resources, with a view to rninimizing negative irnpacts. In
addition, the govemment is fbrmulatir-rg a cornprehensive mineral policy, as well as reviewing the Mining
Act.

Tobla 7.9. lmpuctl; of terlairt ntining operations

Minirrg Oneration Impacts
Bnrnburi Portland Cenrent
factory, East African Cement
factory ancl Athi River mrnrng
Company are maJor produccrs of
cements in Kenya.

Put pressure of higher energy and water consuurption. There is also loss of
cultural and archaeological heritagc sites clue to coral reef nrining. Losses of
biodiversity are apparent and lrttelrng due to abandoned equrpments is

conlmon.
There is norse and rirborrre dust pollutrorl both at nrinrng and plant processing
srte. Loss of land occurs Possrbrlrty ol'rncrcascd solrd waste has been there
now

Magadr Soda Compauy mrnes

trona arld common sllt.
Pressnre on water consurnption and energy requirernent. lt also releases

srgnificant amount of carbon dioxide to the atrnosphere. Norse pollutron and

Dust ernrssron rs also considerable. Concentration of ullwanted nrrnerals
increases in process clischarges. Thcre is also in|ux of population to seek
better opportunities around phnt operations increasing various environnrental
concerns.

E.A. Diatomite rnines diatomi(e
near Grlgrl in Rrti Valley
trrovirtce.

Airborne dust pollution, land scars, soil and wirter contamination from mined
area, rncreased sorl erosron. drvcrsr<lrr of watercourses, and durnps of wastes.

Loss of tartna and t)ola, ground water tluctuation, surtace drsnrption, acid
drarnage, erosron, coral dislr.rption, pollution due to ground waters etc.

Its activities has contributed to acid minc drainrge, increase of sediment
loading in the basin rivers, disruption of ground surfhce, airborne dust, soil
and water contamination etc-

Tiornur is new Canadran mining
conrpany, which was licensed t<r

carry out rts operiltron in Kwale
to lnine titanlur)r-based mrnerals.
Fluorspar Kenya Limited is
another nrining cornpany, which
extracts l'luorsDar tbr expon.
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Table 7.10. Potential impacts of mining activitics on thc cnvironmcnt

Sector Impect Timc Fremc
Gencral Climatc change

Loss ofcultural and historical hcritagc
Abandoncd i nfrastructurc
Effccts on indigenous population
Damagc to Wild-lifc conscrvation
Hydroloeical resources disturbance

Pcrmancnt
Permancnt
Long tcrm
Long tcrm/ pcrmancnt
Pcrmancnt
l,ons tcrm / Permancnt

Coal / Graphite Removal of vegctation
Blasting vibration
Solid wastc
Dark Dusts
Disposal of mine watcr

Lifc of minc
Lifc of minc
Lifc of minc
Lifc of minc
Syn Minc

lron / Chromite Acid Mine Drainagc
Soil & watcr contamination
SO2 , NOx ,cmission pollution

Pcrmancnt
Long tcrm / pcrmancnt
Lifc of minc
Life of minc

Hcavy /noblc mctals Air bornc dusts
Radio-activity
Poisoning by hazardous chcmicals

Lifc of minc
Long tcrm / Pcrmanent
Life of minc
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BOX 5: FUTURE OUTLOOK FOR TOURISM, TRADE' INDUSTRY ANI) MINING

Tourism
e Eco-tourism incorporates strong commitment to conservation of nature and creates a sense of social

responsibility. If iroperly managed in an environmentally sound manner, eco-tourism can be a powerful

force for sustainable conservation ofour natural and cultural heritage.

. In order to achieve the objectives of tourism while conserving our natural heritage there is need to

encourage wider participation from the local community so as to share the benefits, control new

developments in ecologicalty fragile parks and reserves, protect and develop cultural attractions, carry out

mass education, promote eco-tourism as a tool for conservation, and put in place a proper mechanism for

sharing benefits from tourism industry with the land owners.

o The ASAL hosts most of the country's game reserves and national parks. One of the major problems in

the past has been little involvement of the local communities in these areas. There is need therefore to

strengthen community-based conservation and other approaches through which pastoralists can benefit

clirecily and consequently be motivated to conserve and accommodate wildlife in their production

systems.

Trade and Industry
. The trade and industry sectors need support with regard to promoting environment-friendly packaging,

styling, design, competitiveness and product development.

o In order to minimize the adverse environmental impacts of the medium and small-scale enterprises

(MSEs), there is need to promote adoption of cleaner technologies as they incorporate environmental

concerns in the planning, production, and distribution processes. lt is recommended, therefore that a

suitable framework/mechanism should be developed to ensure that MSEs are subjected to EIAs and

regular environmental auditing.
r There is need to devise a system for rewarding those enterprises that practise sound environmental

practices such as recycling geared towards reducing pollution.

. Other environmental management approaches, which should be promoted are development and

implementation of standards with participation of stakeholders; certification of products; harmonization

of standards within the East African Community; accreditation of laboratories; and harmonized

proficiency testing scheme (HPTS).

Mining
o All new mining projects should be subjected to environmental impact assessments (EIAs), while ongoing

projects should undergo environmental audit (EA).
o Local authorities and municipal councils should be involved in enforcing safe sand harvesting, quarrying

of building and dirnension stones, dolomite, limestone and all minerals or materials covered by their

licenses. They should ensure that the local communities benefit from these activities.

o Efficient mining technologies should be promoted.

o Relocation of quarrying and mining activities within urban areas to safer areas is necessaty.
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CHAPTER 8

ENVIRONMENTAL GOVERNANCE, INFORMATION,
EMERGING AND CROSS-CUTTING ISSUES

8.1. ENVIRONMENTAL GOVERNANCE

8.1.1. Introduction

Environmental governance entails the formulation of comprehensive environmental policies, and the
enactment of supportive legislative regimes. These should be complemented by strong and well-
coordinated environmental institutions. The institutions would then draw up, and enforce
environmental regulations and standards, to ensure sound environmental management. The public and
civil society organizations should also be facilitated to access and use information on environmental
policies and legislations. An informed society will have an enhanced ability to make decisions and
fully participate in sustainable development issues. For developing countries that rely mainly on
natural resources, the achievement of sustainable development will depend on the empowerment and
capacity of the public and civil society to complement the government's efforts in environmental
management. And lastly, full environmental governance will be achieved where individual countries
have the capacity to domesticate and take advantage of the technical and financial facilities provided
for in various MEAs.

The increasing human population and associated consumption patterns have threatened the
environment and natural resources. Population has also impacted on the quality of environment
especially in aspects related to settlement and urbanization. This has generated wastes and sewage
with deleterious consequences on the environment. Similarly, application of increasingly complex
packaging of consumption goods have increased the pressure on the environment and the natural
resources. Particularly acute has been the uncontrolled industrial discharges, which have adverse
impacts on the environment and natural resources. These trends have necessitated policy and legal
interventions.

The Kenyan environmental governance consists of the legislation, standards, regulations, and
institutions to control activities damaging the environment. The enactment of EMCA (1999) and the
current national policies on the environment have been influenced by a series of developments both at
the national and intemational level, key among which are:

a) The United Nations Conf'erence on Human Environment held in Stockholm, Sweden in 1972
whose main outcome was the establishment of the United Nations Environment programme
(UNEP) in Nairobi.

b) The World Commission on Environment and Development (UNCED) which published the Our
common Future in 1987, commonly referred to as the "Brundtland Report".

c) The United Nations Conference on Environment and Development (UNCED) or The Earth
Summit held in Rio de Janeiro, Brazil in 1992 whose main outcomes included: the Rio
Declaration on Environment and Development; Agenda 2l (or the Global Plan of Action)
addressed the pressing problems of the 2l't Century.

After Rio, Kenya embarked on translating Agenda 2l into a national development agenda. The
National Environment Action Plan (NEAP) was developed with a view to enhancing integration of
environmental concerns into the national planning and development process. The NEAP was a major
policy breakthrough for the country. Various sectoral plans and strategies aimed at implementing
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Agenda 2l and other related outcomes of UNCED have also been developed within the broad
tiamework of sustainable development.

8.1.2. Environment Management and Coordination Act (EMCA) of 1999
To ensure implementation of the NEAP, the Environment and Development Policy (1999) was

tbrmtrlated. It wirs followed by the enactment of the Environmental Managernent and Coordination
Acr (EMCA) the same year. EMCA provides an appropriate legal and institutional framework for the

managelnent of the environment. It is also an umbrella legislation that provides guidance,

coordination and harmonization of all environmental Iaws of the country. Kenya's 77 statutes relating
to the management and conservation of the environment were hitherlo sector specific.

EMCA ( 1999) created the following institutions to implement the provisions of the Act:

a) National Environment Council (NEC), which is responsible for policy formulation, setting
rrational goals and objectives and determirring priorities for the protection of the environment,
including promoting cooperation among public departments, local authorities, private sector, non-
governmental organizations, and such other organization engaged in environmental protection

programnles.

b) National Environment Management Authority (NEMA), which is the principal instrument of
goventment in the supervision, coordination and the implementation of all policies relating to the

environment. .

c) NEMA Management Board: It is mandated to control, supervise and administer the assets of the

authority; provide fbr capital and recurrent expenditure and fbr reserves of the Authority. Receive

any grants, gifts, donations or endowments and make legitimate disbursements therefiom; enter

into association with other bodies or organizations; for which the Authority is established. Open a

banking account or banking accounts for the funds of the Authority; and invest any funds of the

Ar.rthority.

d) Provincial and District Environment Committees (PECs and DECs): Responsible for the

proper management of the environment within the province or district in respect of which they are

appointed.

e) Standards and Enforcement Review Committee (SERC): Advise the Authority on how to
establish criteria, procedures and standards for water quality; conditions for discharge of effluents
into the environment; guidelines or regulations for the preservation of fishing areas, aquatic areas,

water sources, and reservoirs and other areas where water may need special protection; and collect,
maintain and interpret data fiom industries and local authorities on the pretreatment, nature and

levels of effltents.

t) National Environment Action Plan (NEAP) Committees: The NEAP committees facilitates the

integration of environmental considerations into policies, plans, programmes and projects. It
prepares a national environment action plan every five years for consideration and adoption by the

National Assembly. The NEAP committee was launched in June 2003 and is in the process of
preparing its first Report.

g) EIA Technical Advisory Committee (TAC): It reviews/assesses and advises on EIA
documents/reports/requests/comments received by the Authority.

h) Public Complaints Committee (PCC): To investigate any allegations against any person or
against the Ar.rthority in relation to the condition of the environment in Kenya; on its own motion,
investigate any suspected case of environmental degradation, and to make a report of its findings
together with its recommendations thereon to NEC. PCC also facilitates the public to have access
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to the environmental infbrmation they need. Access to information is a powerful tool in ensuring
compliance and public participation.

i) National Environment Tribunal (NET): The Tribunal shall, upon an appeal made to it in
writing by any party or a referral made to it by the Authority on any matter relating to EMCA
inquire into the matter and make an award, give directions, make orders or make decisions thereon.
Every award, direction, order or decision made shall be notified by the Tribunal to the parties
concerned, or any relevant committee. NET has prepared Rules of procedure.

It is worth noting that EMCA does not replace hitherto existing laws, which deal with specific sectors
or components of the environment. It is applied alongside the existing legislation governing the
different sectors of the environment. Therefore, such laws as the Water Act, the Wildlife Management
Act, the Forestry Act, the Fisheries Act and the Physical Planning Act, will continue to apply ind the
law expects that the technical directors of the respective departments will assume a major role as lead
agencies of NEMA. However, where any previous legislation has provisions that conflict with EMCA,
the provisions of the EMCA will override that other law to the extent of that conflict. For instance,
where a law did not provide for the public to be consulted, that is now mandatory under the EMCA.
These sectoral laws are coordinated by lead agencies who work in partnership with NEMA.

8.1.3. Other Sector Pollcles and Legislation
Currently, a number of policy changes are at various stages of consultation and or approval. These
include the Forestry Bill, and the Wildlif'e Management Bill, all of which when impiemented, will
have important implications for environmental conservation.

The Water Act was amended in order to accommodate appropriate resource managernent principles.
The Act provides for a legal mechanism for active community participation in the water sector and
facilitates creation of partnerships between the public and the private sector in the management and
development of water resources. It further provides guidance on the management of transboundary
water resources.

Legislative reforms continue to be undertaken alongside institutional reforms in order to facilitate
implementation of the policies. Environmental conservation and management will be better
coordinated under this enabling environment.

Kenya has endorsed poverty reduction as a priority goal. The foundation of this is sound
macroeconomic policies and strategies, ensuring both sustainable broad-based economic growth and
macroeconomic stability and environmental resources management. Other approaches include social
policies that have significant effect on environmental management.

Family planning and other population growth control strategies, better and free universal education for
the young are some of the policies that are yielding positive results. Removing unhealthy
environmental conditions such as improving accessibility to safe water can contribute to reducing
vulnerability to disease.

8.1.4. Decentralization of Environmental Management
Policy responses relating to environmental governance include the decentralization of management
responsibilities from central to lower levels of government. They also include involvement of
communities in the planning and management of environmental resources. In this respect, EMCA
provides for decentralized environmental management and planning through PECs and DECs. These
will facilitatc implementation of environmental policies and sectoral action plans at lower levels.
Moreover, the coordinating and supervisory role of NEMA will provide for ionsultation with lead
agencies and thereby integrate environmental concerns in all policies, programmes, plans and projects.
Kenya has an active civil society participation in environmental management. They complement
government efforts in environment and natural resources management and advocicy. Tie civil
societies also promote public participation. The capacities however, of lower levels of govemment
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and community based organizations will have to be built to equip them for their new roles as

environmental planners and managers. The government also works in partnership with the private

sector to promote a clean and healthy environment. Currently, there is strong political support for
better management of the environment.

8.1.5. Multilateral Environmental Agreements (MEAs)
MEAs are legal instruments to enhance the global responsibility in the management of the

environment and natural resources. It was not until the Earth Summit held in Rio de Janeiro, Brazil in

1992 that a number of global MEAs of great environmental importance were negotiated. These

include the United Nations. Framework Convention on Climate Change (UNFCCC), the UN
Convention on Biological Diversity (UNCBD) and the UN Convention to Combat Desertification
(UNCCD).

The Nairobi and Abidjan Conventions advocated the Protection of the Oceans, including enclosed and

semi-enclosed areas and the protection, rational use and development of their living resources. The

geographical coverage of this convention applies to the Eastern Africa region without inclusion of the

international waters of the contracting parties. Kenya has taken appropriate measures and is in the

process of harmonizing its policies in this regard.

8.1.5J. The Vienna Convention (1985) and the Montreal Protocol (1987)

Kenya signed the 1985 Vienna Convention and ratilied the 1987 Montreal Protocol on Substances that

Depiete ih" Oron" Layer on 9'h November 1988. Subsequently, Kenya ratified both the London

Amendment (1990) ani Copenhagen Amendment (1992) on27'h September 1994 and the Montreal
Amendment (1997) on l2'h July 2000. The Beijing Amendments (1999) are currently being drafted by

the National Environment ManagementAuthority (NEMA) for subsequent approval by Parliament.

A detailed Kenya Country Programme for phasing out ozone depleting substance (ODS) has been

prepared to ensure that the phase out of ODS is according to the national development strategy. Kenya

also has put in place comprehensive draft regulations on ODS phase out. These regulations are in the

process of being finalised fbr gazettement. Furthermore, Kenya has regularly been reporting on ODS

consumption, export and import under Article 7 of the Montreal Protocol.

8.1.5.2. llnited Nations Framework Convention on Climate Change (UNFCCC)
Kenya signed the Convention on 4'h June 1992 in Rio de Janeiro and ratified on 30th August 1994. The

Convention then entered into force on 2'7'h November 1994. The 1" National Communication to the

Cont'erence of Parties was preparedin2OO2. Mitigation measures against climate change are being

pursued along the project concepts outlined in the first National Communication report.

8.1.5.3. Kyoto Protocol
Kenya has signed but not ratified the Kyoto Protocol. NEMA is the focal point to the Protocol and of
the Clean Development Mechanism.

8.r.5.5. Stockholm Convention on Persistent Organic Pollutants (POPs)

Kenya has signed but not ratified the POPs. Plans are underway for the ratification of the Convention

8.1.5.6. Rotterdam Convention on Prior Informed. Consent (PIC)
Kenya signed the Convention in 1998 but has not ratified it. However, the country has established a

list of banned and restricted chemicals and severely hazardous formulations.

8.1.5.7. Basel Convention on Transboundary Movement of Hazardous Waste and their Disposal

Kenya signed and assented to the Convention in September 2000.

!
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8.1.5.8. Convention on Wetland.s of International Importance (RAMSAR)

Kenya has ratified and is implementing the Ramsar Convention. Integratetd management plans for
several lakes like Lake Naivasha have been prepared. Kenya has already prepared a national wetland
policy. Further, in conformity with the requirements of the Convention, Kenya has designated Ramsar
sites at Lakes Nakuru, Naivasha, Bogoria and Baringo.

8.1.5.9. United Nations Convention to Combat Desertification (UNCCD)
Kenya signed the convention in 1994 and ratified it in 1997. It has since prepared a National Action
Plan to Combat Desertification. Programmes are being implemented in line with this plan.

8.1.5.10. Convention on Biological Diversity (CBD)
Kenya signed CBD in Rio in 1992 and ratified it in June 1994. Kenya has prepared a National
Biodiversity Strategy and Action Plan. Programmes are being implemented in line with the Strategy
and Action Plan.

8.1.6. Institutional Arrangements
The implementation of the provisions of various conventions is coordinated by designated focal
institutions. These are located in specialized lead agencies. The focal institutions have established a

national steering committee comprising of the relevant government institutions, non-govemmental
organizations, international organizations, private sector and research and academic organizations.
The committees meet regularly to prepare national position papers to the conference of the parties;
translate the provisions of the convention to national development priorities through preparation of
strategies and action plans; identify capacity building needs and resources mobilization.

In 2003, NEMA created a MEAs secretariat and a National MEAs Steering Committee. The
committee has all convention focal points represented. Objectives of this national committee are to
develop the MEAs National Register; enhance synergies; coordinate the development of regulations;
mainstream conventions into plans and programmes and identify implementation strategies at the
community levels. The committee has started working on the MEAs National Register.

8.1.7. Benefits Accruing from MEAs
Countries that sign up and ratify various MEAs can benefit by getting access to funding and technical
know-how on MEAs or support for projects/prograrnmes for capacity building in the preparation of
enabling activities. Other benefit is being supported to build or enhance capacity in negotiation skills
through participation in international and regional meetings. However,

Developing countries face the following consffaints in domesticating the MEAs: inadequate
capacity to implement the MEAs at all levels; inadequate institutional and legal frameworks to
implement MEAs; inadequate financial resources; lack of cross-border cooperation; and lack of a
national register.

8.1.8. Promotion of Regiona! Go-operation
Kenya is participating in various international initiatives aimed at developing collective responsibility
for the environment. This includes participation in NEPAD, African Union and the East African
Community. However, there are policy inadequacies in the management of trans-boundary resources,
access to genetic resources and the management of indigenous knowledge. Tables 8.1 and 8.2 show
some key policy responses and examples of failures and weaknesses in environmental management,
respectively.

8.1.9. Miltennium Development Goals (MDGs)
Kenya has joined the international community in taking steps to implement programmes that will
ensure the achievement of the MDGs. MDGs were adopted at the 2000 UN Millennium Declaration
that committed all countries represented to do all they can to eradicate povert!, promote human
dignity and equality and achieve peace, democracy and environmental sustainability. During the
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WSSD in Johannesburg in 2000, the Johannesburg Declaration on Sustainable Development and the
Johannesburg Plan of Implementation were formulated to provide a framework for the achievement of
the MDGs. Under the MDGs, countries must meet concrete targets to reduce inadequate incomes,
widespread hunger, gender inequality, environmental deterioration and lack of education, health care
and clean water.

Kenya as a country has taken the necessary measures to enable the country to achieve the MDGs in
health and sanitary issues and environmental sustainability. The Poverty Reduction Strategy Paper
(PRSP), the Poverty Eradication Programme (PEP), and the Economic Recovery Strategy fbr Wealth
and Employment Creation (ERS) are in already in place to eradicate poverty. The government has also
instituted the free primary education programme to achieve universal primary education for all
Kenyans. Programmes to mainstream gender issues into all development activities are already being
implemented. The Ministry of Health is formulating a comprehensive National Health Service that
will ensure the availability of adequate and affordable health services to all Kenyans. Already the
Ministry operates pre-post-natal clinical and maternal health services.

To attain environmental sustainability, the Kenya government has enacted the umbrella EMCA (1999)
to bring the overall coordination of environmental matters nnder one statutory body, NEMA.
Alongside, sectoral policies and legislation on land, water, forestry and wildlife are also being
streamlined to reflect new realities and requirements. Lastly, Kenya has over the years conducted an
open and friendly foreign policy. As such, Kenya has supported all regional and international
initiatives to foster global partnerships on peace, security, environmental conservation and sustainable
development. It is to this end that Kenya has embraced such regional and international initiatives as

EAC, IGAD, NEPAD, WSSD, the Rio Declarations and Principles, and most UN resolutions. Kenya
is a signatory, and participates, in the implementation of all the major MEAs.

Table 8.1. Summary of key ytlicl, response.t by thematit ureu

!

I

Issue Key policy responses

Poverty . Preparation ofPRSPs and poverty cradication action plans.
o Economic Recovery Stratcgy for Wealth creation and employment.
o Formr.rlation of sustainahle livelihood strategies.
. Lobbying fbr greater access to developed country markets and in gencral, removal of trade

barriels.
o Strateqv DroDer modernization of Acricultural and Rural Dcvelooment.

Climate variability o Kenya is party to the UN Framework Convention on Climatic Change (UNFCCC) and the
Convention to Combat Desertification (UNCCD).

o Establishment of early warning system.
r Establishment of food reserve programs.
. Crop research to identify drought resistant varieties.
o Lnproving housrng design and construction.
r Urban planning to reduce vulnerability ofhuman population.

Air pollution Upgrading public transport systems. imposition of age limit for private and commcrcial
vehicles and the provision of subsidics for switching to unlcadcd fucls.
Preparations of plans for adoption of cleaner technologies to reduce industrial emissions.

a

a

Land degradation r Formulation of land use policies, and plans including zoning.
o Land reform e.g. (resettlement).
r CapaciU burlding.
. Development of envit'onnlerrtal management programs (provincial, district, national).
o Promotion of community based natural resource management projects.
o Development of erosion hazard mapping.
o Rcducing thc rate of growth of thc human population.
o Environmentaleducationprograms.
r Promotion of private sector involvement in land managcment uses.
o Ratification of United Nations to Comhat Desertification.
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Habitat loss a

a

a

o

Incrcase in the number and exlent of protected areas.

Ratification of corrventions related to Convention on Biological Diversity (CBD) in
particular and CITES.
Promoting community based natural resources management programs.

Development of national environmental action plans and conservation strategies.
lnadequrte attenti(-)n to
indigenous knowledge

a Establishrnent of rcsource cenlres that focus on identification and dissemination of
indigenous or traditional knowledge and practices using indigenous
knowledAe in the treatment of HIV/AIDS.

Species loss
a

o

Ratification of convention related to Biodiversity in particular CBD & CITES.
Species reintroduction.
Ex-situ plant propagation in nurseries.

Lirnited access to water
resources

o

o

Construction of dams kr pmvide water storage capacities, hydro-electric power and to
supply donrestic, induslrial and agricultural users.

Revision of water policies and pricing mechanisms as measures to manage demand and
encourage nrore conservative water use.

Poor water quality a

a

a

a

Revisecl Water Policy and Act.
Development of wetland policies and conservation strategies.

Establishrnent and entbrcement of etfluent water standards.

Rehabilitation of existing wastewater treatment tacilities as measures to control watel
quality.
Incorporation of the polluter pays principle in many policies and legislation.
Schemes for improving drainage, purification and decontamination o[ fresh water systems
and public awarcness camprigns.

Cotstal erosion a

a

a

Integrated environmental management particularly integrated coastal zone management.
Promulgation of laws and regulations recluiring environmental impact studies to be carried
out befi)re development proceeds in the coastal zone.

Ratification of international conventions aimed at enhancing conservation of natural
resourccs.

Poor urban conditions r Incrcased production of low-cost housing fbr low-incorne groups.
r Creation of the UN Commission lbr Human Settlements (Habitat) and Local Agenda 2l
r Revision ofconstitution to promote right to adequate shelter.
o Land refbrm.
o Formulation of environment policies.
o Development of integrated wrter policies and waste management strategies.
o Privatizatiorr of municipal services in an effort to irnprove coverage and maintenance.

Vulnerability a

a

a

o

a

Establishment of department responsible for disaster preparedness, prevention and
management.

Formulation of policies and action plans lbr disaster prevention and management.
Fornrulation and irnplenrentation of poverty reduction stratc.gies.

Estahlishlnerrt ol carly warninB syslerns.

L,and use planning Act.
f)isaster Management Strategy Paper.

Future outlook a

a

Preparation of long-ternr perspcctives, strategic fiamework tirr national development
(National Vision 201 5).

Preparation of poverty rcduction strategies.
Deforestation a

a

a

a

Improving forest-harvesting sustainability through removal of subsidies for commercial
Iogging and privatization of state owned fbrests.
Ensuring greater stakeholder participation in fbrest managenlent through partnerships
between state or private and local communities.
Use of technologies e.g. rernote sensing and geographic inlbrmation systems to provide
more accurate inlbrmation,
Including tbrests in wildlif'e protected areas such as national parks to accord thent greater
conservation status.
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Table 8.2: Examples of failures, w'eaknesse.s and galts in ent'ironntental nnnagement by thematrc area

Area Failure . weaknesses and barriers for
Toxic chemicals

Hazardous wastes

Solid waste and sewerage
related issues

Land resources
combating deforestation

Combating
desertitlcation and

drought

Conservation ancl

t,:d-,:9l-.-ity__ *_ _ - -
Sustainable development
for rnortntainous areas

Sustainable agriculture
and nrral development

Envrronmental
management on
biotechnology

o Lack of nsk assessment and of dissemination of intbrmation
r Labelhng of chemicals not sufficrently understotld by majority
. Inadequate industry response to risk reduction programs

. Inadequate national co-ordination rnechanism for liarson between all parties involved in

chernicaI sat'ety actrvitres
o Weak enforcement mechan.isms fbr prevention of rllegal international traffic in toxic and

Inadequate rndustry response to treat, recycles. reuses and dispose ofwastes at source.

Inadequate rnlbrmatron network and alert systems to assist with detection ol illegal traflic
a

I

o

in hazardous waste.

Cornrnitment to achievrng certatn benchtnarks by year 2000 have not been met

Iuadequate of planning and nranagement systems.

Little cornmunity ittvolvement in inlbrmation gatherirrg.

Inatlequate information base on state tlf resources aud rates of deforestation

Inadequate valuation of torest resources

Low capacity ftll drought prepatedness and drought relief schemes.

Absence of complehensive anti-desertificati<ln programs integrated into the national

developrnent plans and nattonal envlronmental planntng.

Ina6equate popular pamiclpation and environrnental education fbctlsing on desefttfication

control and managelnent of eff'ects of dLottgllt'-

Biodrversity resources are poorly tnventorted.

a Lack of database or infbrmation systems to tacilitate integrated management and

environmental asr"'.tt*e,.tt of mountain

Limrtcd opportunltrcs fbr non-farm cmploynlcnt.

Lirnited incenttves to promote latld conservation.

Inadequate attentiolr given to indigenous knowledge in agriculture

* Lo-tlr_-plan_an.!-lryry1 gel-etlc resource!-rrg-p-9-o1 !-n-Ygll!g:i-e-d-gf--d-qggpg-n-te4r--

The potential contribution of biotechnology to sustainable developrnent is little

a

a

t
a

a

I

I

I

l
I

,

I

I
I

I4
I

''

i-

I

I

a

a

a

a

a

a

a

known

Natronal Biosaf'ety policY.

Benefits accruing fl'om biotechnology include production of human and livestock

medicines ancl in intlustrral applioatrons that ease Pressut'e on natural resources'

i
I
I_l

Inadequate trained biotechnologists and inadequate funding and research facilities

o The envirorrtncntal and httnran risks of biotec are

8.2. DATA AND INFORMATION FOR ENVIRONMENTAL MANAGEMENT

8.2.1. Introduction
Envirolmeltal information refers to all forms of knowledge, which relates to the environment in one

way or another needed to gnderstand or manage the environment. These include industry, pollution,

bioiiversity, water, climate, health, soils. geology, the atmosphere, cultivation, cropping, animal

husbandry, management, infrastructure, settlements, human activities, and rural development. These

can be gioup into biological information, physical information, agricultural and land use and socio-

economic and cultural (Table 8.3).

Main sources of environmental information include the international organizations, U.N bodies,

government ministries, parastatals, private companies, research institutes and centres, educational

institutions, and civil society organisations

8.2.2. Data and Information Sourcing
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The following problems lead to the prohibitive cost of data and infbrmation making it inaccessible to

users.
o Funding for data collection is low and environmental databases are often not accessible to

potential users.

o A lot of data/information is gathered by institutions and organizations through projects,

research work, monitoring, publication and records.

o Existing data is spread over many organizations in the public and private sector, international

and regional organizations. The collection process is inadequate due to the widely scattered

sources without an established data/information collection infrastructure. In some cases there

are restrictions on data access and use.

. Some institutions have data categorized as classified, confidential and restricted and these are

usually inaccessible or in some cases released at a high price.

There is need to increased budget allocation for data collection and manrgement as well as for
establishing linkages and networking with data centres elsewhere. It is also necessary to establish

mechanisms for identifying and filling data/information gaps. However, a priority action is
formulation of a policy on information, which would facilitate modalities for easy access to

information.

Table 8.3. Types antl sources of environnrental dala ancl inJbrnution

Deta and information tvoe Source
l. Socio-Economic and cultural
Humen Pooulation and Demosraohic CBS, FAO, Nairobi Univ. NCPD, AMREF
Socio-Economic CBS, LBDA, KARI, NGOs, MPND, Ministry of Culture and Social

Services

ksislation NEMA, AGs Chambers, Librarres

Commerce and industry CBS. National chanrber of Commerce, Banks, Financial institutions

Tourism Min. of Tourism, CBS, KWS, Tour companies, KTDC, KATO, Moi
Universitv

Environmental Education All public universities, Schools, Polytechnics, NMK, WCK
Health and Hurnan diseases MOH, KEMRI, ICIPE, NGOs, UNICEF, WHO, AMREF, NEMA, Nairobi

University, Moi University

2. Asrlculture and Land use

Asriculturc and forcstrv Min. of Asric. KARI, Escrton Univcrsity Nairobi Univcrsity DRSRS, CBS

Vesetation and land use DRSRS. KARI. NEMA. Forest Master Plan. Min. of Aeric.. KWS. NMK
3. Physical Information
Hydrology/Clirnate Min. of water, LBDA, KVDA,TARDA, KPLC, Geology and mines dept,

public universities, Kenya Meterological Department

NOOA data on Climate DRSRS. KMD. RCSSMRS. FAO. Min .of water. LBDA. TARDA
Soils KARI. Min. of Aeric., Public University NEMA
Pollution and Pollutants Govemment Chemist, Ministry of Water Management and Development,

CBS, Universities, Ministry of Transport and Communication, NEMA
ToooeraDhv Survey of Kenya, Tourism infb. Centres, KWS, RCMRD, Public University
Gcology and rninerals Geology and Mines Department Ministry of Energy, Universities. Oil

companies, Mining companies, NOCK
Infrastructure Facilities CBS, DRSRS, KARI, KPTC, KPLC, Min. of transport, physical planning

dept, Local authorities
Energy Min. of Energy, Oil companies, Power companies, Regional authorities,

NOCK
Satellite Imasery RCMRD. DRSRS. private companies. FEWS. ASK
4. Bioloeicsl information
Cattle Ccnsus data DRSRS, ILRI, IGADD, ILCA, Min. of Agric.
Animal diieases vectors and pests ICIPE, ILzu, UNEP, ILCA, KARI, Min. of Agric., KETRI, welcome,

KSPCA, NMK. FAO, Nairobi University. Eqerton Universitv
Livcstock FAO. DRSRS. KWS. Min. of Asric.. KARI. ASK. ILCA
Wildlife DRSRS, KWS, NMK, Wildlife Clubs, EAWLS, Moi University
Marine and Fisheries KEMFRI, MENR, KWS, KU, Univ. of Nairobi, Fish Dept, Moi. Univ
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8.2.3. Data Quality
Quality of data and information is critical in decision-making. [t is therefore important that
appropriate plans are developed for implementation. Lack of quality, timely and regular
data/information usually leads to poor planning, monitoring and evaluation. There is therefore need to
build capacity for data collection, archiving, analysis and retrieval.

8.2.4. Data Storage, Management, Networking, Access and Dissemination
Most information is stored in a variety of media and forms. These include bibliographies, reports,
journals, computer database, microfiche and audiovisual. Computer-based databases have been
established over the years by a number of governrnent departments, research institutions, private
companies, and NGOs. National institntions with these computer-based systems include DRSRS,
KWS, LBDA, KARI, Ministry of Water Management and Development, CBS, NMK and FD.
International bodies based in Kenya with various data sets include UNEP, ILRAD, WCI, ICRAF,
ICIPE and RCMRD.

Some of the national data centres have inadequate physical facilities, obsolete systems, lack back-up
systems and use incompatible data fbrmats. There is therefore great need for institutional linkages and
networking and to provide for access to data and information at affordable costs and within reasonable
time.

Due to the underlying factors including poor data generation and weak policies, there is limited
dissemination of information aimed at enhancing education, public awareness and participation.

The need for easy access to reliable data./information is to facilitate informed decision-making. The
impacts include lack of timely application of data./information leading to poor or lack of appropriate
corrective measures. There is often duplication of efforts in data collection and generation due to
weak institutional linkage and networking. This eventually leads to ineffective planning, monitoring
and evaluation of activities. With poor linkages, it is difTicult to know what data types are archived in
diff'erent institutions and this has impacted negatively in terms of hindering collaboration and in
duplication of efforts.

To address the above problems in data collection, storage, management and access, there is need to
establish linkages and networking with other national and internationally institutions. Despite the
numeroLls data sources in various institntions, there exists weak co-ordination and linkages between
the institutions and users of the information. Data entry points are many and there is inadequate
networking between institutions. Theretbre, there is lirnited use of infbrrnation for planning and
management of the environment.

However, these problems are being addressed currently through deliberate efforts to establish linkages
and collaboration through protocols that facilitate sharing of data and information. Also, there is
increased stakeholders involvement to develop the various data types held by different institutions.
There is therefore need to establish a national environmental management information system (EMIS)
and network to strengthen the lead agencies that have databases on environmental attributes.

E.2.5. Funding
Funding of environmental activities is inadequate, especially for data collection and management.
This situation is as a result of limited finances due to poor economic growth. This has led to negative
impacts including delayed implementation of environmental policies, stalled environmental initiatives,
limited research activities and poor monitoring and assessment of natural resources.

To address these problems, there is need to establish partnerships with the private sector, including
collaboration between governmental and research institutions. Also, there is need to develop
economic incentives on research oriented activities. Table 8.4 summarizes data and information
management by sectors
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Tohte 8.1. Dan ant! lnJbrrruiion Managcilcilt b)' Muitt Stctors

Sector Data and Information
Wildlit'c A nrajor gap ln wildli l'e intbrmation is li(tle ot' lac k ot d ata on population dynarnics- sex ratlos and

population rowth potential. Equal ly data col lecti on sutl'ers tiorn intiequent survey s due to

human and trnanciul resottrces as well as

Tourism Tourism rapidly expantli ng econ() industry ln Kenya. As an intlustry touri sm ls based

mainly on wildlile and its natural habitat in addition to the natural attractions like beaches and

and sca\res. Th e growth o f toun snl will depend oll good puht lations, marketing eftbrts

pol itical
tourisnt

stabi I ty and rvorl d ecotl0mv and po I iti cs Financril base maJ or const rai nt to the
'fhc butl ls

Forcstry A major gap in fbrestrY dlta inc Iudes fbrestry characteristics, biodiversity, dynamism rnd

ccononric vtrltte

Livestock Infolmation relating to livestock is fal iiom adequate particularly on population dynaniics,

hio<iiversity policy/ lcgislltion, lrunran restrurces/ tcchnology, networking/ marketing, quantity and

socio-cultural
Marine
fisheries

and There is gencral incousistency and lack of periodicity in data

is inatletluate lunding tbr httmau t'esollrce capacity building,
collection. M;tin contributing f trctors

and lirr purchase of ecpipments, attd

for and

Soils So il surv ys are expens to carryout d ue to ntensi ve anrl demanding fie d check s. This has

resulted (o having only imited areas (30 per cent of the country covered to a scale 00.000 ln

sPan of 20 years). The only sol map covering the whole colr ntry ls a scale of

,000,000, which ls low in resol ut ion and rnappropn ate ior projects implementation. I nadequate

l'unds have becn major constri.tints to these effbrts. Most soil surveys reports are written in a

vocabulary, which is rlain y unclcrslood by soil specialists. Such leports lack illustrations lbr the
()n the distri bution o f so it eroslon h azards and soil I oss ntounts

Water
Resources

The water mastcr plan comprise nterrel ated dat bases NC ludi n8 the fbl lowing: socro-economlc

conditions: poterrtial ater rcsou rc ES and demands. dcvelopnent plan tbr domcstic and industri al

watc r su pp ly ancl I ive stoc k water suppl v wildlifb ancl flsheri es, developrnent plan tbr agri culture

hydropower developrnent and tlood protect lon and drainage. It also contatns total of 5

val I oLl S themat lc maps and othcr illustrnl lolls on vegetat ion lnd I and u se, landforms hy drology

grourrdwater quality, surface water, watel'resourccs This infbrrnation has been digitized.

Othcr government nrinistrics also do collect data on water c.g. Health. Agriculture and Local

Governntenl.. Universities, research centres. parastatals, NGOs, developntent iluthorities also

collcct watcr and was(ewitter sanrples for analysis by governtrlent ancl private laboratories. Public

and private universi(ies and reselrchers hlve data in the lbrrn ol'rcsearch reports. '['here is need to

fill data /inlbrmation gal)s on arlultic cnvironment: location and extent of acclttirers in dittbrent

rreas and their potentials: cause of declining water levels in Rifi Valley lakesl cl't'ects of pesticides,

hea nretals and other substances on water

Geology
Mining

and Geological intbrmation collectecl can be ttsed to assess aud locate

fbrrnrtions, hydrocarbons, gcological hazards and rnincral potcntial.
ground wrter resources, rock

Existing dzrta bases are available in lbrms ofl geological reports and ntaps; well inforrnation which

ilclgdes well logs and coresl geo-chcmical and petrol-physical samples; and geophysical data and

accompanying reports btlt only tbl a part of the country.

Thc National Oil Corporation of Kenya (NOCK) is digitizing existing clatabases. Data in the Mines

and Geological Department are still in tbrnr of reports and maps. Enormous inlbrmation exists in

tuniversities.

Euergy Four main sources of energy are wood-fuel, tbssil lirel, hydro and geothermal electricity.

Infornration is available but scattered in different institutions e.g. NOCK, Ministry of energy and

Public works. private and NGOs.

Meteorological Meteorological data is observed at 28 ground surtace stations, l5 agro-met. Stations, 3 radiosoude,

l8 pilot balloon ancl about 2000 rainfall statiorls. In collecting and dissenrinating met. Data, use is

made of schools, hospitals, government oflices, fhrmers, and interested individuals ibr observation

of raintutl data. KMD provides them with rain gauges and maintain them.

Missing data gaps are insufllcient network ofobservation stations due to inadequate firnding. Type

of data collected; Rainfall, clouds, wind, temperature, visibility, pressure, evapotation, sunshine.

radiation etc some data date-back to I 890. Most data are kept on magnetic tapes and observation

registers. Prooessed data are microfilmed and storetl. Other construint that face <luality of data

radiation measuremcnt is imprecise-type and intensity, which denies the scientist the chance of
involvement in research of ozone depletion and global, warming.

Env ironnte ntal G ov e rn anc e, I nJb rml tio n, Eme r g in I and C ro s s - C uttin g I s s ue s r33



State of Environment Report 2003, Kenya

Land use Available information is of varying types. formats and scale and is held by various organizations.
Collection analysis and management is expensive as it is multi-sectoral in nature requiring the
participation of various institutions. Besides. tirnding has been inadequate, while technologies used

have been lareelv inapnropriate.
Agriculture Information relating to agricultural activities and services are at the moment held by various

organizations and Government departments. Information is stored in various forms ranging from
monographs to digital information. The Ministry of agriculture publishes bulletins on agriculture
and related services. It also has several information systems ranging tiom a lihrary service to a

documentalion unit and computerized databases. Currently, uncoordinated institutions manage

agricultural infbrmation services. Besides, the institutions lack clear, consistent guidelines for data

collection, standardiT.ation and reporting. The public lack information on the availability and
dissemination of information in the sector. There is inadequate funds to suppon information
acquisition and management; absence of adequately trained personnel to undertake the tasks of
information mimagement and dissemlnation. Information collection. management and
dissemrnation have not been accorded appropriate priority and funding. As a consequence,
presentation of some information fiom agricultural research is sometimes difficult for thc end

users to understand.

8.3. CAPACITY BUILDING
Adequate capacity is essential for sustainable development. It comprises human, scientific,
technological, organizational and institutional capabilities. Among others, the institutional capacities
include laboratories, machinery and tools. This is critical for developing skills, knowledge, technical
know-how, policy analysis, institutional building, technical cooperation and development management.

8.3.1. lnstitutional and Human Resources
Staff need to continuously upgrade their skills in the management of the environment and natural
resources. Institutions offering training on environmental matters also exist. The institutions include
the six public universities and the four national polytechnics. However, there is need for these

institutions to offer appropriate courses. The major challenges in environmental education are:

a) Teachers take a theoretical approach to teaching instead of problem-solving approach.
b) Critical thinking and creativity are not fully developed as the Kenyan education system lays

great emphasis on national examinations.
c) There is poor commitment in carrying out environmental projects in schools.

There is little research or follow-up to determine the impact of environmental education (EE) in the
curricula. The current trainings in environmental management are not demand driven. The training
and public awareness are always generalized such that they do not address specific environmental
needs. The inadequate skills development and under utilization of trained personnel contribute to
unchecked environmental degradation. There is need to upgrade skills at all levels on environmental
management. Linkages among institutions dealing with environmental management should be
strengthened and demand driven.

About 50 civil society organisations compliment government efforts in capacity building. The
trainings for NGOs and CBOs are in the following areas: Problem and project identification skills
using various tools such as Participatory Rural Appraisal (PRA); project proposal writing;
community action plans; lobbying and leadership skills as well as fundraising and financial
management skills.

Policy initiatives include:
. Agenda 2l which reiterates that education, public awareness and training are critical for

promoting sustainable development, improving the capacity of people to address environment,
and development issues and meet their basic needs as well as alleviate poverty.

The National Environment Action Plan (NEAP) report of 1994 recommends various capacity
building initiatives.
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r The national policy on education recognizes the importance of environment education.
Sessional Paper No.6 of 1988 on Education and Manpower's for the Next Decade and Beyond
states that environmental education 

-should 
be part and parcel of the education and training

curricula and be taught at all levels of education.

o Sessional Paper No.6 of 1999 on Environment and Development recognizes the need to
expand training programmes and strengthen institutional capacity.

8.3.2. Infrastructure
There are many organizations involved in environmental capacity building. These include the public
and private sector, intemational, regional, sub-regional organization., 

"iuit 
society organizations,

academic institutions, research centres, and municipalities. There is need to improve the
infrastructural facilities fbr capacity building activities, especially laboratories, equipment, machinery
and tools, land and buildings.

EMCA (1999) has provisions aimed at enhancing environmental management capacity through
creation of bodies, including:

. National Environmental Management Authority (NEMA).. Provincial Environment Committees (pECs).

. Public Complaints Commitree (pCC).

. National Environmental Action plan Committee (NEAp).
' Environmental Impact Assessment Technical Advisory Committee (EI-TAC).. National Environment Tribunal (NET).
' Standards and Enforcement Review Committee (SERC).

8.3.3. Environmental Education, Awareness and pubtic participation
Environmental education, awareness and public participation among the population is critical for
active involvement in conservation. Information technology has-become'a powerful tool for
information dissemination.

Formal and non-formal education help to change peoples attitudes and behaviour. It imparts skills and
knowledge that enabled people strive for sustainable development through eflective public
participation in decision.

Currently, there are several public awareness initiatives through the:-

' Print and electronic media, barazas, environmental commemoration days, workshops and
seminars.

' Liberalization of the mass media is assisting greatly in reaching more targets. However, there
are very few surveys are done to ascertain the impacts of public u*ur"n"i. initiatives. This is
despite the lact that different actors from the ditl'erent sectors prepare sensitisation materials
and use different channels; radio prograrnmes newspapers and national public days. The
main drawback is that there is no strategy and guideline, on environmental awareness
campaigns.

EMCA (1999) provides for the creation of public awareness on the importance of sustainable use of
the environment and natural resources for national development. NEMA, in partnership with other
stakeholders, is preparing a comprehensive environmentaf education (EE) ,t.ut.gy for formal, non-
fbrmal and informal education.

The EE strategy is expected to produce a well-informed public with appropriate skills for activeparticipation in environment management (Plate 8.1). rni Ep curriculum will be reviewed by a
stakeholder fontm of lead agencies and other interested parties including curriculum developers in aprogramme called "Greening the Curriculum".
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Plate 8.I . Public involvement in conservation

;
previous efforts have incorporated EE in the formal education curriculum. In 1985, the 8-4-4 system

incorporated EE into the curriculum by adopting an approach where relevant content was introduced

i.n study areas and at different levels of the school systems. Later in 1998199, the primary and

secondary schools curricula were reviewed and EE was integrated in primary and secondary levels' as

well as the early childhood level.

There are about l2 donor funded projects in NEMA, which seek to coordinate and empower the public,

national institutions, NGOs, CBO5, private sector and industries with the tools, capacity, skills, and

knowledge. This wilt address problems of environmental degradation by adopting strategies to protect,

manage and utilize natural resources wisely and to attain sustainable development'

8.3.4. Private/Public Sector Partnership
Collaboration between the public and the private institutions on environmental matters is low. Some

of the private sector institutions collaborating with the government are the Kenya Association of

Manufacturers, the Federation of Kenya Employers, oil companies, hotels and tour companies' Kenya

National Chamber of Commerce and Industry. However, issues of managing environmental

degradation require the contribution of a larger set of stakeholders. Notwithstanding the current

lriited stakeholder participation, the collaboration between public and private sector is already

beginning to bear fruits. Tie activities so far undertaken include planting of trees, improved scenbry

in rural and urban areas sponsorship of environmental events, seminars, workshop and trainings'

EMCA (1999) has provisions for encouraging collaboration with the private sector through

partnerships, promotion of cleaner productioniechnologies and best environmental practices though

incentives such as tax rebates and duty waivers.
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E.J.5. Iinvironrnental ManagementTools
Various information systems have been put in place to tacilitate intbrmed decision-making in
environmental management. These systems include early warning for better management of natural
disasters. remote sensing and geographical information systems. Many of the interventions required to
arrest environmental degradation call for elaborate organizational and management systemi. Key
among these is information managenlent systems and databases. The government has introduced a
number of tools that facilitate better management of the environment. These include environmental
impact assessment (E.I.A), environmental monitoring, environmental audit, regulations and standards.
However, existing capacities may be unable to effectively implement them.

8.4. FINANCING THE ENVIRONMENT

8.4.1. Introduction
The problern of funding environtnental programmes was identified during the formulation of Agenda
21. It was estimated that it would costs over US600 billion, including about US&125 billion on-grant
or concessioual terms to implement Agenda 2l annually. Actual costs would depend on the rp..ifi.
strategies and programme of individual governments.

In Kenya' investments in environmental management are justified in terms of: (a) halting or reversing
environmental degradation so as to guarantee improved productivity of the environment and the
natural resource base with a view to accelerating sustainable economic growth and improving human
welfare; (b) building and strengthening human institutions and capital in environmental/natural
resource management so that they can continually respond to new demands and challenges; and (c)
holding open future options for resource conservation and development by formulating good policies
so that irreversible losses are avoided and positive conservation culture and attitudes are inculcated
into the people.

Sound investments in environmental management are in turn expected to generate a number of
benefits, including: (a) increased earning at nlacro and micro levels due to improved productivity of
biotic elernents; (b) avoiding losses of future incomes (e.g. the impact of soil irosion on agricultural
productivity; (c) avoiding future costs such as replacing lost soil nutrients and extensive curative
medical care); and (d) having a healthy and productive labour force.

However, the realization of the afbrementioned benefits can only be achieved if the following
assumptions hold: (a) continued political commitment and support; (b) political, social and economic
stability; (c) the willingness and ability of local resource users to participate; (cl) regional and
international collaboration and support; and perhaps most important (e) the timely availability of
financial and technical resources.

The main sources of finance for environmental management in Kenya include public finance, external
funding, private funding, voluntary contributions and micro-finance.

8.4.2. Public Finance
The government needs resources to fulfill its public role of funding environmental management
activities. EMCA provides for resources for environmental management. Over the yeais, the
govemment has provided funds for the management of the environment. These have mainly
supported forestry management, wildlife conservation, soil and water conservation, resource surveys
and remote sensing, public health/training of personnel, pollution control and waste management as
well as promotion of clean technologies. These activities are spread throughout the government
departments and institutions. Because of the cross-cutting nature of the activities it is not possible to
determine the exact amount of money the government is using to support environmental management
in Kenya.

However, the public funds for environmental activities have always been low. For example, in the
fiscal year 2OoOlOl, the projected recurrent expenditure for National Environment protection
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Programme was Ksh.14,000,000. However, the actual allocation was only about257o of the total'

During the same fiscal 
'year,'the 

District Environment Support, which is a core poverty reduction

p.og.n-*", was allocated only l4vo of the total requirement of Kshs.70,000,000. [n respect to this,

only 32districts have been covered by the programme' There is, therefore, need to increase funding

fbr this core programme with a view to covering all districts, taking note of the fact that each has

unique environmental concerns'

Some of the government funded programmes includes: water resources management' wildlife

management, fbrestry management, pollution control and waste management, the follow up on

Age,da 21, constrnction of invironmental offices, follow up on implementation of environmental

conventions, environmental impact assessments, promotion of cleaner technologies, development of

environmental regulations, guidilines and monitoring of state of the environment'

8.4.2.1. Pressures on Public Funding
The economy has been in recession over th; last several. GDP growth declined to 2.57o between 1990

and 1995 and ro l.9gVo between 1996 and 2000. After posting a positive growth of l'2 7o in2O0l

from negativ e O.2o/o in 2000, the economy grew by I 'l Vo in 2OO2'

Economic growth rate has consistently been lower than the population growth rate, while the number

of people iiving below the poverty line and who subsist predominantly on environmental resources

was about 57Vo in2002 (Figure A.i;. This coincides with a period when investment in environmental

conservation has shrunk siglificantly. Investment in the water and forestry sectors declined by over

650/o and 29o/o respectiveli between 1998 and 2002. The continued disparities in these rates will

continue to exert pressure on environmental goods and services, including water, fisheries, agriculture

and biodiversity.

State ofEnvironment RePort 2003, KenYa

Figure 8.1. Trend of GDP and Population Growth Rates (1990 '2002)
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poor economic performance in the 1990s and early 2000s was mainly as a result of poor weather and

infrastructure; uncertainties caused by the introduction of multi-party politics; depressed investments;

declining tourism activities; poor perfbrmance of the manufacturing sector; declining donor support;

fluctuati,on of exchange rates; low domestic credit; lack of alternative livelihoods; inadequate access to

new and appropriate iechnologies; over dependence on ecological resources; exploitation of non-value

added producti; low output and of prices of major agricultural exports.

I

o
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Poor economic performance, impacted negatively on the environment. These impacts include:
o Declining Public Finance
o Increased poverty levels
o Low investment in environmental management.
o Increasedenvironmentaldegradation.
o Unsustainable use ofnatural resources.
o Low productively leading to low economic returns
o Accumulated debts

t.4.2.2. Natural Resources Based Economy
Kenya's economy is largely natural resource based and heavily dependent on the intricate linkages of
the country's environmental and natural resource base. These resources contribute to urban and rural
consumption, energy generation, agricultural development, industrial growth, livestock and tourism
development. Undermining the value of the environment is thus an avenue towards economic decline
as has been experienced in the last two decades.

A number of government reports have pointed out that poor governance and natural calamities of
natural resources has increased the vulnerability of the country to extreme environmental events, such
as droughts and floods that have had a strong influence on Kenya's economic performance. They also
show that recovery from extreme events is costly and extends several years after an event. poor
environmental resources development, management and protection also impose a significant drag on
the economy in the short- medium and long-term.

8.4.2.3. Public Debt
A major problem facing public finance in Kenya is indebtedness; especially external debt. The size of
the current debt and debt service is compounded by poverty and the structural weaknesses of the
economy. Public f'unds used to service the national public debt exceeds budgetary allocation to
education, health, housing and community welfare, pollution abatement, water supply, sanitation and
refuse collection. It is apparent theretbre that there is a link between the increasing debt-burden to
poverty.

The ratio of debt service charges on external debt to exports of goods and services has been declining
for the last four years but dropped marginally in 2000. Thus the growth in export receipts has been
faster than the increase in external debt service charge. The total net servicing charges declined by
19.8 per cent from Kshs.97, 842.4 million in 1999 to Kshs78, 431,39 million in 2000. Internal debt
servicing charges went down from Kshs.66,627.8 million in 1999 to Kshs. 4,869.74 million in 2000.
The extemal net servicing charges increased by 10.4 per cent in the year 2000. The overall debt stands
at 70 per cent of GDP. Outstanding public debt has been on the decline, standing at Kshs.328.9 billion
in 1999 and Kshs.306.7 billion in 2000. Kenya has been making net repayments our of the foreign
debt (redemption exceeding new borrowing) to the tune of I per cent of GDP in 1997198, 1.2 per cent
in 1998/99 and 1.9 per cent in 1999/20(JrO. Kenya thus suffers from the problem of eicessive
borrowing internally and insufficient borrowing externally.

E.4. 2.4. Inw Priority for E nvironme ntal Pro gramme s
Environmental programmes have not been given the priority they deserve. Short-term social and
economic programmes are pursued at the expense of long-term environmental sustainability.
Environment is given low priority because of increasing levels of poverty, competing interest wiih
social and economic issues, poor governance and ignorance.

8.4.2.5. Funding Intententions
The Government recognizes the importance of a stable financial system in sustainable development.
This led to the formulation of Sessional Paper No.l of 1986 on Economic Management For Renewed
Growth, and Sessional Paper No.l of 1994 on Recovery and Sustainable Development.

,
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In order to address the declining economic performance and increase f-rnancial resources, the

government has put in place economic recovery strategies and policies. Some of these measure are:

economic recovery strategies and policies including: -Poverty Reduction Strategy Paper (PRSP) of
2001, Poverty Eradication Programme (PEP), Economic Recovery Strategy fbr Wealth and

Employment Creation (ERS) (2003) and public expenditure review and Medium Term Expenditure

Framework (MTEF); direct foreign investment (DFI)i promoting clean technologies and other

economic instruments, which incorporate and measures necessary for poverty reduction, sustainable

economic growth and environmental management.

The government's current fiscal strategy involves maximizing on foreign concessional financing;
utilizing proceeds from privatisation to reduce debts and finance development; attaining a balanced

budget before grants and prioritising funding under the MTEF. lnitiatives for increasing financial
resources for environmental management include creation of environment trust funds. A number of
these trust funds have been established.

The National Environment Trust Fund: EMCA (1999) created the National Environmental
Trust Fund which is funded by donations, endowments, grants and gifts. This fund will be

used to facilitate research, capacity building, environmental awards, environmental
publications, scholarships and grants.

a

a

a The National Environment Restoration Fund: EMCA (1999) also created the National
Environmental Restoration Fund whose sources include proportion of fees, deposit bonds,

donations and levies. The objective of the Restoration fund is to act as supplementary
insurance for mitigation of environmental degradation.

Anti-Desertiftcation Community Trust Fund: The National Action Programme to Combat
Desertification created the Fund. The government has already provided some seed money.

Community Trust Fund for Biodiversity Consemation: The European Union is sponsoring
this fund.

Poverty Reduction Fundz The fund has been established with assistance fiom some

development partners, to support among other things environmental activities.
Fees and levies include EIA and audit registration f'ee, licence f'ee tbr both proponent and

experts, inspection of the register and any other prescribed fees. NEMA has opened an

account for these monies.

Since independent, Kenya has been applying economic instruments for environmental management in
water, forestry, mining, waste management, and land management. Apart from land, application of
economic instruments has not respected market rates. They have always been applied far below
market rates or real value. This has led to the mismanagement of natural resources. However, in
major economic sectors such as manufacturing, economic insffuments have not been applied, leading
to enormous pollution.

EMCA (1999) provides for the application of economic instruments and the polluter pays principle as

tools for promoting sustainable development. There has also been pressure fiom the public to
conserve and restore the environment.

It is expected that the application of economic instrument will promote environmental management
and raise financial resources for environmental management. NEMA is in the process of formulating
environmental regulations on economic instruments.

a

a
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8.4.3. External Funding
The international community has continued to play an important role in the mobilization of resources
fbr overall development including environmental management. Sources of external tunding include
official development assistance (ODA), and direct foreign investment. During the UNCED and
WSSD conf'erence developed countries pledged to increase support to developing countries through
the offlcial developrnent assistance.

8.4. 3. I. Offtcial Dev elopment Assistance
The ODA to Kenya since l992has been unfavourable. In l99l the IMF and World Bank reduced
balance of payment (BoP) support to Kenya. Aid was further suspended in 1998. The ODA
decreased from US$ 50 per capita in 1990 to US$ 16 per capita in 1998 recording a 68 per cent
decrease.

The ODA allocations to conservation and sustainable use of environment and natural resources have
been on the increase in the recent past. Despite the decrease in bilateral and multinational
development funding in financial year 200012001, funding estimates to environmental protection
increased from Kshs.637 rnillion in 199912000, to Kshs1.8 billion in2OOO|2OO|.

ln 1999/2O00 financial year, Kenya's Development partners contributed to a total of Ksh.34, 135
million towards development budget and during 2OO/20O1, donor contributed a total of Ksh.23, 886
million in fbrm of project firnding.

On the other hand, the non-concessional financial flows (commercial credit) and direct investment are
growing and will continue to fbcus on large-scale industry and intiastructure projects.

8.4.3.2. Bilateral Funding
During financial year 200012001, bilateral funding accounted for 59Vo of the total external
development project budget. Bilateral funding covers activities implemented by both the pubtic sector
and civil societies. However, it is not possible to assess the level of civil society funding.

8.4.3. 3. Multilateral Funding
The largest multilateral contributor to Kenya's development budget has been IDA. It contributed over
6OVo of rnultilateral assistance to Kenya during financial yeau. 199912000. Multi-lateral funding for the
environment include the Clobal Environmental Facility (GEF), rnultilateral fund of the Montreal
Protocol for the protection of the ozone layer and technical cooperation trust funds. All these funds
are for specific activities and are governed by specific rules and regulations.

Multilateral funding initiatives include the IMFAVorld Bank, the Lome Convention, the European
Investment Bank (EIB) - Kenya Co-operation; and the Global Private Enterprise (GPE). The GEF is
the designated "financial mechanism" for the Conventions on Biological Diversity, Climate Change,
Persistent Organic Pollutants (POPs) and Convention to Combat Desertification (CCD). Project
eligibility requirements include endorsement by host govemment; production of identifiable global
benefits; inclusion of processes for monitoring, evaluation and incorporation of lessons learnt.

GEF funds are limited both in topical areas and scope (Figure 8.3). They are competitive and
therefore require good indigenous capacity for the preparation of proposals. Other multilateral
initiatives include the multilateral funds for phasing out ozone depleting substances (Figure 8.4), clean
development mechanism and carbon trading.
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Fis. 8.2. GEF projects according to focal areas

Figure 8.3. Support from ozone multilateral fund
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8.4.3.4. Direct Foreign Investment
Mobilization of higher levels of fbreign direct investment and technology transf'ers are often
encouraged through national policies that promote investment or through joint ventures and other
modalities. These investments include mobilization of higher levels of foreign direct investments and
technology transfer through joint ventures. The govemment facilitates these activities by creating a
conducive environment fbr such funding initiatives.

Corporate responsibilities are becoming popular as companies see the need to plough back some
resources to the communities to support conservation and socio-economic activities. In Kenya,
several corporate bodies participate in such initiatives including banks, oil companies, mining
companies, aviation companies, tour operators, manufacturing and regional development authorities.
Some instittttions like KWS have established partnerships with local communitie.s for purposes of
benefit sharing in wildlife management. Development finance institutions (DFIs) are being piivatized
to instil commercial ethics in management, fund raising and lending.
t.4.4. Micro-finance including Community Funding
Most of these funds are geared towards poverty alleviation/income generation programmes. They
indirectly touch on issues of environmental health ancl natural resources rnanagement. However, there
is need for a deliberate effort to use this source of funding for direct enviionmental management.
There has been phenomenal growth in micro-finance institr.rtion, the reasons basically being:o Donors wish to disburse funds to target groups through civil society organizations;

' Greater awareness among the population on the role of micro-finance institution;
o Increased level of poverty within the country currently at 5'7 Vo of the population.
o Inability by banks to lend to the vulnerable groups or those involved in micro-enterprises;
o The high rates of interest charged by commercial banks;
o The micro-finance institution ofl'er both financing and training to those that they lend to.

Cooperative Societies particularly in the agricultural sector can play a significant role in
environmental management through training on safe use of chemicals and pesticid.r. fn.y can also
be used to transfer appropriate technologies as well as contribute to financing environmental activities
at community level.

The Harambee spirit has been in existence in Kenya since independence. Harambee means pulling
together for a common cause and it is in this spirit that several projects have been implemented in the
country. Many people in Kenya are poor and have used the Harambee spirit to uplift their living
standards. Schools, hospitals, water projects, environmental projects such as soil conservation, tree
planting, school fees, and bursaries have been aided by proceeds from Harambees. However, it is
difficult to quantify the total contributions, which has been made through this initiative.
E.4.5. Conclusion
Environmental issues are cross cutting. Other sectors also undertake environmental activities, which
are funded by the government and other development partners. These activities complement
environmental conservation. Some of these include soil and water conservation, and pollution control.

The GOK/Donor coordination system on environment and natural resources aims at achieving greater
efficiency of all donor assistance in the sector. It is supposed to remove cluplication, overlaps, and
identifying gaps and priorities for funding. Currently, the meeting is co-chaired by the permanent
Secretary for Environment, Natural Resources and Wildlife together with UNDp. The meeting is held
once every three months.

The challenge for financing sustainable development is threefold. Firstly, there is need to improve the
rates of capital formation so that there is adequate funding to go around. Secondly, there is need to
come up with new formulae and instruments to finance environmental projects. Lastly, there is need
to make financing mechanism sustainable.
8.5. EMERGING AND CROSS.CUTTING ISSUES
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The sound environmental management and governance is affected by several factors some of which

are recent occurrences whose impacts are quickly being manifested in the environment' These factors

with negative impacts on the environment cut across several sectors and are further aggravated by

processes such as environmental degradation. The control of such cross-cutting factors must be

addressed collectively by all the affecied sectors in order to effectively halt the spread of their negative

impacts on the "nui.on*"nt. 
The complex interrelationships among human activities' economic

values and the environment need to be acknowledged' Some of the emerging and cross-cutting issues

with adverse environmental impacts include por".ty, gender, disasters, HMAIDS pandemic, influx of

refugees, security concerns including civil strife and terrorism and effects of globalisation'

8.5.1. Gender
Awareness on gender dimensions in environmental managelnent is low although it is now a key

development issue. Most cultures ascribe different responsibilities and roles for environmental

conservation and management to women and men. In their own right, women play essential roles in

community affairs incliaing how to care for the family, food production and other vital social and

economic activities. Agriciltural activities and gathering water and fuelwood in most communities

are primarily carried out by women and girls'

However, the economic contribution of women and the role they play in overall environmental

conservation is often underestimated. Development programmes with new technological innovations

that increase economic power are otten taken over by men and thereby marginalizing women further'

Women are further disadvantaged as the society becomes more open with the break down of

traditional practises. Environriental degradation forces women to spend more energy and time

gathering fuelwood and water. Despite their central role in the community life' women are the least

informed, are denied educational opportunities and often play peripheral roles in development

initiatives.

To address some of these sensitive gender issues, the government has initiated and implemented

proactive policies and programmes th;t favour women and the girl-child. There is a deliberate effort

to mainstream gender isslues in all developmental programmes. EMCA (1999) provides for the

consideration of gender, intergenerational and intragenerational issues in all environmental

conservation and management aclvities. This includes allocating specified membership of women on

the pECs and DECs. Community programmes will only succeed where the roles of women, men and

youth are dulY recognized.

8.5.2. HMAIDS Pandemic
The government of Kenya has declared the HIV/AIDS pandemic as a national disaster. The

p."rJ"n"" of HIV/AID has increased rapidly in the country since the initial cases were reported in the

mid l9g0s. Urban areas have in the past iecorded the highest infection rates as compared to rural

areas but this situation is now changing and rural areas are now recording increased infection rates'

The rise of HIV/AIDS victims in the rural areas has serious implications for the conservation of the

environment. The rnost active segment of the rural communities which manages the environment is

the most affected. There is also heavy reliance on an already overstretched environment to provide

resources to care fbr the infected. As an emerging societal issue, the HMAIDS pandemic therefore

presents another challenging dimensions in its management'

t.5.3. The Influx of Refugee and Related Issues

For many years, Kenya hlas provided a home for a large number of refugees fiom neighbouring

countries. This influx tf refugees into Kenya has been as a result of prolonged civil strive particularly

from Sudan and Somali. The major refugee camps in the country are Kakuma in Turkana and the

Dadaab in Garissa

The Kakuma refugee camp was established in 1992 initially to house 22,OOO unaccompanied minors

from southern Sudan. This population increased over the years to about 46,000 in 1994; then 50,000

by 1997 to about 62,000 ty-ZOOZ. On the other hand, the Dadaab refugee camp hosts over l10'000
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refugees mainly from Somalia. All the refugee camps in the country are located in ASALs which are
ecologically fragile and characterized by low, erratic rainfall, poor soils and scarcity of natural
resources' Demand for wood and other natural resources are therefore unsustainable. Consequently,
Environmental degradation has been a nrajor concern to the government since the refugee probiem has
persisted for a long time and their impacts in the affected refugee-hosting areas u." ui.y devastating.
Some of the common occurring negative environmental impacts associated with refugee hosting areis
include:

o Change in land use.
e Excessive use of fuel wood as a source of energy causing defbrestation and destruction of

these ecologically delicate areas. The demand fbr dry wood fbr firewoocl has increased
drastically needed to cater for the ever-increasing refugee population. This has led to the
cutting of live trees for fuel, which causes the most environmental degradation. The access to
wood fuel has been a source of conflict between refugee population and local community as
recently experienced at the Kakuma refugee camp in Turkana between the refugee community
and the local population.

o Contamination of soil and water due to sewage and solid waste.
o Health hazards due to lack of sanitation facilities such as water sewage and solid waste

disposal.
o Social conflicts between reftgees and local communities over the use of natural resources, in

particular water and forage. Other sources of conflicts are the supply of relief food by donor
communities to the refugees' population oblivion of the needs of the local people.

o Insecurity has also become an issue in refugee-hosting areas.

The government has instituted some policy responses to the environmental management challenges:
' Formation of the National Committee on Environmental Impact on Refugee

' Settlements in Kenya through Ministry of Environment Natural Resources and Wildlif'e
(MENR&W). Other stakeholders include UNEP, UNHCR and GTZ.

I under EMCA (1999), the NEAP process, which include the respective environmental action
plans will address the environmental management issues including the degradation at refugee
camps.

r Kenya also spearheaded initiatives under the auspices of IGAAD, to bring peace between the
warring factions in Somalia and Sudan. This will stem out the need fbr people to flee their
country.

E.5.4. Security Concerns
Several security issues have become a major concern to the environment and can no longer be ignored.
Insecurity impacts negatively on the environment through unsustainable use of natural ,Jrou.."r.

Terrorism: Terrorism is manifested in form of subversive or barbaric acts. Of late, terrorism has
manifested itself as a conflict between north and south or Islam verses Christianity. Recent Terrorist
acts include:

o The February 1997 bombing of OTC bus in Nairobi during which some people died and
others suff'ered injuries.

o The December 1980 bornbing of Norfolk hotel in Nairobi during which 16 people died and
many others injured.

' The August 7'h 1998 twin bomb attacks in Nairobi and Dar-as-Salaam during which more than
250 people died while about 5000 were injured in Nairobi.

o The November 2002 bombing of paradise hotel in Mombasa during which 16 people died
while scores of others were injured.
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Some of the impacts of terrorism are: Human loss and injuries, destruction of property, disruption of
telecommunication and other infrastructure.
tension and general dissatisfaction, trauma on affected persons, strained intemational relations,
political instability, decline in economic confidence, as well as land degradation through deposition of
bomb wastes, therefore decreases in food production, increased import of food and fertilizers and

malnutrition.

Certain responses have been made with the aim of reducing the subversive acts. Some of the
responses are as follows:

. Legislation: Currently, an anti-terrorism bill has been prepared and is awaiting presentation to
Parliament.
Build capacity in personnel and equipment for counter-terrorism oPerations.

International conventions about terrorism have been drafted.

Apprehending and prosecuting individual terrorists.
Training of human personnel in disaster management.

Setting up of a disaster fund.
Improving security overall and surveillance at airports, embassies and other significant
installations.
Cancellation of travel advisories.
Solving regional conflicts.
Compensation and counselling of victims.
Sharing information on intelligence on terrorism issues.

Elimination of extremists by depriving them the circumstances to recruit, train and operate.

Civil Strive: Civil strife in the neighbouring countries has resulted in security concerns with negative

impacts on the environment. There has been a marked increase in the number of small arms and
landmines in the country. Occasionally, explosions have occurred thus devastating local environments.
General insecurity causes anxiety resulting in diminished social and economic activity. Again
sporadic cases of civil strive have occurred occasioning the internal displacement of people in some
pockets of the country.

t.5.5. Disasters
Disasters are unexpected, unplanned and unpredictable occulrences, which cause damage to both
human and the natural environment often causing immense negative impacts on the environment.

The human and environmental impacts of disasters are so immense to be ignored. Some of the most
frequent disasters that have occurred in the recent past include floods, land/mud slides, drought,
famine, fires and disease outbreak (Plate 8.2).

Floods in Kenya have been exacerbated by deforestation of catchments areas, settlement on steeP

slopes and the general land degradation in downstream areas due to unsustainable land use practices.

This situation has resulted in the occurrence of flash floods following torrential rains which could
before be slowed down by natural canopy and vegetation cover. Other factors promoting flooding
conditions are the breakdown and poor maintenance of flood control structures such as dykes, canals
or dams. Floods have occurred in the recent past in the Bundalangi and Nyando areas of Western
Kenya. The situation has been aggregated by changes of hydrological cycles such as El Nino resulting
in prolonged raining season.

Landslides are a common occurrence in areas of steep slope where human settlement has exceeded the
recommended slope gradient. Land/mud slides have occurred in both Meru and Murung'a districts.
Some of these disasters are exacerbated by human activities such as the clearing of natural vegetation,
quarrying, mining and construction.
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Plate 8.2. Forest destroyed by fire.

Plate 8.3. A bushland reduced to bare ground by drought

-

I

?
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Drought creates harsh climatic conditions that are not favourable to both plants and animal life.
Severe weather conditions such as La Nina have cattsed drought conditions resulting in loss of
vegetation cover, which reduces available fbrage to support animals. As a result, drought causes

animal mortality, famine, and lack of drinking water for both humans and animals. Kenya

experienced a very severe drought during the year 2000 which resulted in a high mortality rate of both
livestock and wildlife. Other social economic problems experienced then included rationing for both
water and power in the city of Nairobi. Pastoral communities mainly the Masai, Turkana, and

Samburu experienced the most loss. Intervention measures include:

Early warning mechanisms have been put in place to enhance prediction of various weather

conditions. Early waming systems help to minimize the effects of drought related disasters at

both national and community based levels.

Dissemination of timely and accurate meteorological data has been recognized as key to
mitigate drought occulTences.

A Drought Monitoring Centre has been established in Nairobi in close collaboration with
member states of the (IGAD) Intergovernmental Authority on Development. This has

enhanced the monitoring of climate, precise prediction and early warning of climatic events.

This centre has improved drought monitoring in the region allowing broad based comparison
of data and information. This centre therefore should be strengthened to become a specialized
institution in analysing weather and climatic information in the entire Eastern African region.

The status of the environment has a strong bearing on the health of its population both in the urban and

rural areas. There are a number of environmental diseases such as malaria, bilharzias, worms,

respiratory diseases, diarrhoea, and tuberculosis. This may be as a result of the presence of vectors

and stagnant waters, enhanced by congestion due to high population and poor sanitation. The
prevalence of these diseases has increased in past few years due to the worsening of socio-economic

conditions, breakdown of infrastructure, pollution, and waste management. The government has

prepared a Disaster Management Strategy Paper. This is coordinated by the Office of the President

Disaster Management Centre.

8.5.6. Globalization
The globalization process has been enhanced by the advent of the ICT revolution which has turned the

world into a global village. Thus, Kenya has to operate within the framework of the global
community which determines the international economic relations within the uneven nature of the
world economy between the rich north and the poor south. While the sustainable development
paradigm recognizes common but differentiated responsibilities, globalization perpetuates

liberalization or "Free Market". This is done through intense lobbying and advocacy by the rich north.

On the environment, this sidelines concerns on equity and hence poverty and unsustainable livelihoods
with little resources set-aside by the government on environmental protection. In globalization, the
partnership approach is discarded and Aid for Technology transfer tightened under the Intellectual
Property Rights (lPR) of patent holders. The rights of Kenya's biodiversity-based knowledge is
marginalized.

The NEAP report seeks to integrate environment management in Kenya's development planning and

macroeconomic policies. The developmental dimensions are placed in the context of environmental
policy. NEMA participates in WTO international meetings on environment and trade.

The major constraints of dealing with emerging and cross-cutting issues is inadequate capacity to deal
with them. This includes funding, skilled personnel, equipment, early warning systems and the
political will to courageously face these challenges.

a

a

a
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BOX 6: FUTURE OUTLOOK FOR EI\TVIRONMENTAL GQVERNANCE' INFORMATION,
EMERGING AND CROSS.CUTTING ISSUES

Governance
r The achievement of sustainable development will depend on the empowerment and capacity of the

public and civil society. It is therefore necessary to enhance the capacity of individuals and

institutions to enable them take advantage of existing technical and financial facilities.
. Adequate funding is needed for building infrastructural and human capacities on all thematic areas

for effective environment management.

Informetion
r There is need to increase budget allocation for data collection and management as well as for

establishing linkages and networks with other data centres and sources.

. It is necessary to establish mechanisms for identiffing and filling data/information gaps, as well as

building capacity in data collection, archiving, analysis and retrieval.

Refugees
. The security and peace initiatives for the neighbouring countries will need to be accelerated to

avert the influx of refugees into Kenya.

CrossCutting Issues

There are a number of cross-cutting actions, which if canied out, would help to halt and even reverse

environmental degradation and reduce human vulnerability. These actions include:

o Enhancement of the coping capacities of the Kenyan population, with regard to adverse

environmental change and reduction of environmental insecurity'

o Mobilization of domestic financial resources for environmental management.

o Enhancement of institutional capacity to coordinate, monitor and supervise environmental

management.

o Promotion of greater public awareness and active public participation.

o Improvement of environmental information systems.

o Promotion of good govemance'

o . Setting taxgets and monitoring performance'

?
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ô

E.
a

-5

6ts
6A
8Xt=
dI

om
e.9
o)
o
E

F
T
E
j

FeIEEEe$;

g,;FiEiiI

fEEglii; ^ tr).>oo-

$ s ! :,
sso6p

a s E €E
:8tc€

o8 e. *9

a

,r5F
-:Fb E
ati : 

=.
!! r B'9
uB F i.
FFEE
*F E 6-?6=

+
E FTo r-.

etr
=ic:aa'
o
oi s{F
6S.

o
tr
6'

t-o
o

!!

m

o.
@

E
o
a
D

{
D

d
r
F

E
o
q"

j

2.
m
o

IJ

o
8
_(

o
C
e
?

o5

P

q!

|o

o5

d

E
6
E
r
E5

F*tiE$rstcl

aiE[$$E'tE
'Fg*$i $ EI

A-H El.!.qc Ap
Y d.6 ! a 

=

stEii${i
r6tiE * El

I ieaat; ,.r

r[$E*$rr
tf$* g$I
EtEg $ss
!E E B.st

Et a !eB

[E * E;''[ * $"4
H a IpP i. qgc

Fi,ig
e!

se
@/

a?
EOa3OE

E
orFo
o

'i

rF
Do

o

or
86.po
ol
ag
i,m=,os
^d

=6-oa

lFE$i EFE
E o9 i." E aE
E #*|"H 1i
EEE i$a+a
iE; E s sE E

B E[sr t
1S No 5'
€ " em e\od

E s[ ?
P qa 6g4 :

I **PV5

EEBE g g,
c.-,> I6 29<:ts95.
:d9g6trE0EEe<r'-E;iBI s- E# 63E 60

zq
oa
D5o
o
P5

m
er

b*i
=e 0q 3ts9id
='o =.EsE

OiI
5.5od

"1,
Lo
3o5

€

-a

EilFFB
I A: ti:iTEe
et;rfB'6 oE
H A;HS. I's Is cH"
98
g
o
P.

954'949
I H relf
E &g E E;
,E r' 8 6 P
sH oE.H
5" . L

TEE r
o-o

ciB
o5o=
9m
OIb^

I
dt<o

A EEE' 500

ESE
!dE
Ddo
Er$
rrD 5oEd<= 6-

=E
E l.fi
oB 6'
=59tr.-a
E. E.F

Tag

6isUC:48 rE E
5D
:,l0oa
=

"o
a
6.
E

I
@

o[i
ca
!='X@s;
=o
tsrEc
E
oa

ehDO
E
EI

!!
D

amo

ta
or
D

FElEEE*E
5 E'E 8 2.t.4 ^o a.ii d, =h3o" mP o

PlsE?; 
'a

F;?re I
E$[ 

E 
E'

I afi 5

gei!,
LfiT3
a >-5
g -e.8E6<rTbBs.I *rr
!.Y < --=c.d!P9PB Ee65.
i' ED

E

sr
3EEP
<t

ie-!'?Ph a *z o
3 P'E EtcP6

e: F34 Fz
Erc
E

P>
tLz
FB.
HO

#E
o

s,d
E'Jqo
eEtrrEO

or
D

-

A'grl
tr =o-e.8

&F
c
tsD
E'A

E;,
EF
eIEDtrE
€F

iE 'E 'UODD
6 +t
JD
(vD
D l-I rX
5FI
xco- d.E
L-Z

ae.
>z
s- B.
cgED

Eg rsIsEf
eEigiEr;
g rEE E 5EF
E3.. E! a
< E.tr
qo? 3 e- 9''!i ^ Fil
A66

n rr i
'R€ o;b+

o\
N)

T
Gk



CN\o

Rq)

Eo
E

a
p

o

A

z

o
9

o

2

ll
G

A.

tro

70
.-o
o,
81:-5rEB<b
E>
EEooXUdE
od
&>

6
o0
tI]
do
o
tE
d

BoE
E6'ao
o!EO
EO
,Ea=

!
d

!
o

tr

o
o
o

() \

s

n-o'
ti
H

S

I

o
q

?o
o

do

oz

o
Eo

I
E

6
o
€
oz

o

oz

o

,
E

o
boc
dE

C)
o

!'t
o,!
o
ot
Hso3

tr
!o
o
Eo
o
,!
H od9?=ao:eV 5E -..E
822

OE

6B'88

E8
o

Eo
ce
€.i
d'f;::

EIT
8E:
k6gt 'to- tds
.EhddEo
AE\

s a.E o

BsE e

qi,E E

EtE €E.3-b s

Eie ' :

E::E eA

$tsrett6 tr C qt 
=.:o 5x50

E:8555 E

E
tr6
6
o

€
(

D6

6
9
orl6

trI
o
q

doc
'=a
trE

€tr
,.8
!e
d
oE
o
€
o

E
tr

6
Ee

,!! a
L5oo

o@

iE
EdE,€
.g'6!"6UEC
;i
a>

ouCvd
o"
ooad

Ec

6

qi
€o
d
o
&

€
2:l
36
oad
cp

tr

E
E
;EO
<o
V6dts
oP

FE
€Ec .. dPdE()CE E,,
kJa€
-Po!E!.:d'E .8,E ;
5 6'ES
& 6 >'r:

E
J

,aE
$r
E{

o

c
H
A
oa
H

6E-eat
u. \o
.!A
3iEi/! 5a

J:1 E

I
an

,{
*r{
t
oo
at
ou0_

.EEacx>
io

EE
€E
<9

is

o
h€d

!

:
v m-
!E3
.g€tE

EjiE
.E0€ -EEeo

e

a)
E

t

t

r

a



a

'l

,

V1
tr
G

r5

:
S
G

=x
G
!
o\
NJ
S

l-
x
G

=kS

zz
Ex
Pp
t
F
Uli
E
EI
t
d
7)

e
'p
trl
*t
ft)
Lt
a
U)'e
d
H
b
Ft

.l
I
z
:E

o
'.1t)

zt
7t
Etz
U1

ts

er>
slH
=*EO
PA

o
a
E
F
E
tso

o
E
m(}
o

Bo
c
o

oc
t,
o

a6H

5.3 d
ateq E,-o -1,
o.- o
et:')troo
eE.r
HEAo)i!a<

'E
o
x
I

!,
EI'o
o
D

o

o
or
B
,f
o

t
BE
ts

o
6
d
G

D
0!It.oc
E

E

Ba
Erc
5.
!,

8 FA E'

i[[[
;E; g
6-o 3 o
aD i5 E

E.E r
5 EtEr

rIr
o.

j lr)

=o
-N
F'E(t

o
c

D

ol,
o

,l
o

Eco
A'

EoIoo.
o

o
a
N

o.
:!

o
e
,s

o

o

EE

Is
c.o
'oc
E
o

Fo
b-
Fo
o
o
to
p
5o
!,cr
!t

!t
c,

E
Ao
ca
oa

c
E

{
o
6"
oo
=:!
o

r6x
o
Eo
o
o
oa

Br
I
o
o
Eo
D'

o
!,

OQ

o
o

D

a
E
o
N

tr
o

!)
'o
C
o
:

c
5
bl

EEOEFQ.
H8
Er !t{g
oa

I

5.
D

;o
Bo

o
E

o.

o
9
EI

T

E
o

a
oc
oo

to

B
{
D
o
De
o.

E
B
c
o
D

c
a
E.

p
o
o6
o
l,
o
{
o.

F

E
ao
e
7

Iro-
E E'Hk50XDrti,=E'OOQ

Poar
5-o
E'5
Eli!o^-qc
oE.DE

nv
EE
*8'
BA
l,o
E'

g3
{='A'Bqd
1-!)c
=o

zd2cn
Y!t
EC

Fts*a
c!,o
a

F6E9
o6B:'
SgiE'
98 n e"5'El.) =.8e96

68t'
r$$6.9
Ex i
H Es

:E
Eh
F

{
o
D
o
E'oq

1!?

=rHo6t'l
o5E6'. E.
BtsE
B E.F
o(l.4

Ese
8EV,
!r o o
5 SE't!5Er5DS
-. oq l,
.a(}d
EOrdo

,g

9>
<aoDt
2d
Oa
RE
9r5
EB
PO
gd
I-5-EO
5!
EE
.E' 5

+s
6

:i6xs
{o
=A'6Xots

0eo
N
or
B
E
o
oo
or
Ba

tn
D
a

+1
Ar-
Hi
!! ;i
Eg
EgH.DIEoa ,;

P
tr'

rE F
E 5E
il'5 g

fi Efi
Dro!,IE B.
E.S r
*1, F

;:g E
6'='
!.t=.

H5

o 5 5 tl
EEEsf
Ud#E F
Eg8a,+
"g E i q

--d=qB E.E.
!.E a r
op 5 o
=.q tEa eg6' "E:g

1F

FE.

t,
'oo
!I
!,
o

a6i
A; E

FF
o'@

a€
$E
E.H
.o

T

E
tr
lc

lEHTxE ='EEHE:
9c Yis€ E

gEH
at
E'6
;.=5tr
o-c
I'o

9,;;'Fx-J'o P 0
s3 E*
rE.X a'
y.o 5,-
H aEE

qsq'
E eT7 aoE=9'5'g 

"
=ooo
6='

rEE€ gE.Fg
E Et g aB.b-Hgg9;!"QE
8938 EH

ir$r *e

rE gt rE.

ts

PEtr< =-y-
E g:E.
ad -='

6'50e
<o-.
Oa5
;5-=!
uoo
aOi
eE II 

=H393
o<o

HTU
E9
='EX Er.tr'B
Eoa

o
oE
g
N
tso

E'PiE PF

as*B*E
EalaEr- e"q i,HD E oE

Ee :B-A6 co' 5
6.,
?.
o

ts *5
E a,'q
a€ EA'HE
Ela
?.6 i
zGOd;2
E5H
g *E6'= o
5a
!r

FI
oo

IB

B

:
I
Gx



tr)
\o

k
s)

o2Oo
'tra
QHP'ailEr
faJco

e ^tryu trA i i d.= = b08 EsEe 'A

a.a Ll 
=,= - 

€5<";FEE ;HAA En Jl o c I

t;sE;g;sls
iD_t0EHEAe"t&f?fre,2erai
aaaaaoa

a

H:
'Gg { ".8n:i a.z i- EE E'EBii*; gfE

! (!\J c, €ra\ o'='.= t:l -O O )l o afEgb jU.:E
=r<.t,,9;FE9e9*-;88*gJJr!zaeznx.
aaaooooo

E^aQO'ooYt'=o

E H:E[
=tacs 69./: E3.P : E
-^ts<9

H" HE:EE eEE53;EEE i"E=
AEr€sE=E;E;EsiO;E.EEg
es0HE;eFs*
&36 ez.e,iegE
oaaaaa

60.93
5E!6
= 

a 6 E O7; ^tIs 
, 

EE
E.A X.gEA E EA

^d'3E=E Er*€
,qfi$HfgE*;EE;

$aaHSE$ggEEH

g
6to
E

tr
all.

:E Ese #
.Ek

Ei Edbq o'troo >o
EA EE

€ts I i'b g
a a'i^-! c a

ES s35E

9.EOEI)

Eri E
= oq x
^>O:EBe tci 6 O >>

EE 4EE H

EE E.:EEr\ d o 6'= -tsrii'tE
5s E lsE

bi
tr

cNo!ug $..ooii:A E

'5(osg>
5sE
doF
-Yo-C d oa.9ebI

; oq;
--Oi83-E&

6EJ.=
- E-Oco6

62Gl
= r.9'A !:e.H>o:lliX >J U

E 8Jts
9 a* a
Fe

F;eY N "i'6.: of H.9I

= 
!.8 HE5

83ts6 9 E

a,

6
0

9r

E; ;Eo b Eg6>
5-tr--.Et

E iE ?.H
c.E E.I E "EESE;g
FE x'a 8 dA?dEE8
gBE e EE

oE(n'5 I'tr (! -nq
*! * F U q
X'sP=;.6E
gEE;EEH

^9Lh F-Ez o- I6.9

E;E:E;Ii
gEE$F! 

E

Eon6h q

gSeE"Ef;

E:E EEEg.!tso 5-E
E"S E g;;
RE T? T E

-g: E $! E

E" dn
'-o.=

BEEEEf;
E:E $EE

EE;?*?
E.E gE fi E

.98 5 $E E

O
6)

a

OgOtrcblldoEtrtrd
i o ott
= > qo-

.YOCEq)
S ]E E

f,EEr
c 5=-3
EEEE
E TE S

EO

"E aI,oo6oo>cC)C O.t
F E ?E€gEg.
* 8"E +.Pc E =ll:
5E eE $

EO

.E booo6oo>ch!tr o ((

E E 1E6I5g
* 9,E +.r
E X 2€ E

os [.E S'

EEtrO
.=--tr
^tr b0oodoo>cOIrC O 6

E E tE€g5H
ooP=-l
H bo 6 cr.F
tr6AEX
d8 &E g'

9.o
Nm OOO-
:i .F!+
-t!r -,orl c =trH 6,=
dp Fe
.a e 5ikE66ee>o
O x o.=UX o >
dtr;iY

o

o
o0

-oE
oo
o

a)
6
ta

3g
15! IEE"E
e O= X
.q tr-.Yt'tr = boq fiJ 9

SQSEE!i:.i.= o E
:EEE€
#E:s€

o I Eac=oo

r it rE;
r r s: E [E*ig P;E 3

i Ei E E HE
e;F.BfrqEe-=o>;@

ts € t 3!.8'n

s;EiEaE

9>.3 rBE
E:E EE:
;:ga;;
8.E:"ge ui:,{i ilie r 6q); o -xE-br 3 3 5

E; gEexz
i,iEg*E!

?
6,t
cI

o 6 0:
€ d- c
I /'J X
a o.:zH 96 =! €€:Ea: ;e':9.E EXE(
Ir#i3 E

II5 EEE

.EAd
.Ebbo

E.E €i rz
t,Ii t
li .; u)
'i;=dc
tu b'tr EiF8"{z:QaeqlF0F

E
(,
6)

'o
6

&

g **r
d )q
,c rt;E a

E# E8 E
;Prilt,i
6'i, " t'aEZE? 

',
EFHE,3S ti €.seQchZA

cd

oz
o

z
9,i
>6
lA q)

(d

€_6
>. F<

s* I
€ Fil
Add

E>e
a2Z
699

E€ Eg
sE&3

E
6
o

tr
d
-o
o

E
(,

F

E
?nzI
U)
trl4
ez
<h

b
s
2

d
t<

lt)
qi
rdil
D
tt)ot{
&T
tic
H

x
J
?,
a
(n

az
Iti
l.l!
a
ci
Xt{zz

sh
A)
l<
..i
cto
N

o
$
ts

$
s
o

.Rl{
o'
qJ

t3
V2

(



r

q
s
(\
.o
f!,s

d
T(!

(\
\J
of
t\)oS
J4)

h
Gsvs

ozxzEODD

-. Ct !, (,

?.4.9' 4h't g g
zFF€
E.>rzd.T i+F@B =. ts'C

ETeH
FH

ooo
s
D
5o

E

o
{oI
D

o

f,E 
gB

eFA oo-o o
J" -# E'grr
.n6E
gFt
s_$

EE$[i3
$ A*E E

='D rD5 P

-'<. 
e6 ; ar r tlI !Jz6'< B P

F]EEI
* [rf
!,8
oo-B'

er9EEt [:IE
€EiEAdiE4q
EEE*[EEIEi
";EtExrrt

! 8'el.oa q E

HaH ?.9
= 9e

$[$EEgEg

HEHf,E F I
Ie
s=

€=&Eg8
3€[BF'8969

=t d BD o 50!5<OODoooo:1 .
gv g
o5
=lD

u[aagt*lsI

$HgFS i ta Es= ts ;.
==ua

$EIiIr$
ri'E."c 1E
FEsE?;
EeIE+E

a sg B

E 5s33ES9f*8aE=9r,2-r

rrFF'g$[e
i"B H€

u)9rr11F7)t
EE A +A E3
* I9= 36'F
H g 6-8'F 5
t; N

='6024 !:- E'SE r-- a6'q6
5-0 EBbo

EO5<d6
.:a

g ZtrdfE3P
EeE"egE=.sAg
3s: AErE 3 es

iBEeEEtTIg
=i'EEi+H?E

.t H.B3* 26' E.gn E
s
6

Faaaaaao

X'E f xzv-oQ,.EsEHEAEEE
P'EAr--',::,'\i5

iHnBtE'glq
d! AigxFEe"
H Eg: exg eE t,= Hv6 I
;393"*leHSeE 3 E'E
9E:t',\

a

o
o
Ba
o.
o
E
o

o

no
o.)
o

5

I
Glr



r-\o

l{
q)

g

t
8
&

ot)o
d

tro
oaE
P

t)

r
?dEOOE
E.:,c

o

Htr a,t
OCI
dRc;6a'.2 <
.Eb,so,
>€
-(o cFd

<d
3A
q.o

o,
t)

o
il
t
a)
d

;,_
3E
E3
9€)E

EE
a)coz

o
E
z

o
troz

o
o
a0
6a
ct
E

o
€
t)
::8
i: !:oa4X

IJ G'

6
.E
!
E
B

tr
6

bo
oco
o
ox

8.:E
<.E

d
E
Hv8
g€
Aez'=
?tB
>ExE
cooo
9A
Tg
<8
o!
>E

D

o
o

o
oAo

A.

Eo

G,
-o
E
d
.t,
9

o,
t)

l)
d

ua
A
E

!
tr
.G,.;E
b;.a 9,!ts.x6
-db926

00
6i
HE€c

qO

o9paqo
JI

oo
99
8!H'r3 q
^€LOth
8E;Ho=>
EEE
E:9
Kr6
J r-o

o
€
o

b€'?3
9E

.l t-

.o9
E€
^2so

!=E
;8osKE E
J.= o

o

o
e
o

'5
d

o
trou.OEEO

rJo

0)

Eo
D
E
Ed
o

o

o
o

o

o
J

q)

Eo
5
!
E

o
oo
o
o

o

s

!>\c6.JE
dt:Ea
-ze
o-
E,Eotrac
H.8
5d
o >!
-5 a
9.e E
EEE
a B-5

a'
o

E
-o

o
e
o

oJ

o
E,o
I
o
€
o

oJ

E
E
tro
6,
c
d

?s.=g
boE
,E€
eOo605oo
=oti.lo.99

Eo
E
o.
trt
o
E
EI
d

6)
o

.E,
o
ot
d

0t
il
(t)

I
;u
9!d6g
a.do:,
;H
.Et
oo
.ES
=ie

JE

tr
9
o

=q3t
LO

io
5E
OOe

o-
ooEOoE

x+:t!;

o

d3
.d

o

C)

a

z

C)

o
o

o
o
Q

oo

N
E
ao

t)

o

E
d

o
o
d

o'tr
E
c,

o
oot:o

x
IJ]

do
E

o
,9

o

d
J

o

coo
o

€
B
tr6

a
E

I
b
tr'E .;
EB
Ldoo
eE,
E{t
FEBz aE
.908
90d
=.i o

E BE

oo
!
',.5E
hEeo
KGoo
35
aA
H8Clt
z'a-(,oo
B.P
EE&;

G
o

G

-dI

.Fd

oo

Ee'Eg
o €'d
>\= c
=xd!+x trr=oO EE

e tE:.'l oo E

aog,d
tr
6
o
c
boo

J.o
6
m

o
e
n
er

oo

o
o
d

6

>rEoctr-
EX
lio
E€E'tr
oo;
E.E

o
EoEq

o
o
o

?
!oo6
acp

o
Eo
!
oco
c(,
90'5>

.zg
=poA
?go00

bo
tr
N
d
u
xt
o

J
o
o
b
oo
tr)

b{q
c.E

E'
0)

o
b
troo
E
J

.oB
F8
Po.=ooooqo;
Ya
"oEa

6d

=.33a
-O3oC
ON

=1i

o
6
U

o

'i3
cP.-6

EI9H
5a
o=tV

a0
tr

D
G
o
d

U

o
o

ao
o
bT,

!
tr

oO
tr
ho
aoo
d
c)
a)

bt)
tr
hl)
ao
o
tro
E

FA

5
a)

a

o.E

c
o
a)

?otrootr'sq
GF

EE.

co
o
oo
6
6
E>.
g6
€a_!.=E
8l-,

a.U
5e

tro
(J

=o
oQ

'= G,
EGooErxo
US
3iicootr
g=

h€r
& E.-E

tro
Eo
ot!
6
tr
6

o
.P

8A

tro
Eo
OI(,
c
d

EI

o
o

o6q

tro
Eoct
dc
d

o
e
oo
0.

t)c
o
oll
d
E

o
o

ooA

.9

.od
E
oots

Eq9o -x.! oxo>
JqE€oF
Egs.E E?rtr>
LOPIot 6
E &6

T
E,€
E

o
9,
d

6Eto
ux
EE

o
E
t)
a0
dc
6
E

o
€
8
Ai

do9g?
sa
EE
EE
E*
do
H€
d.E

6
Ht)zotr
ah
tsl
4
z
U)tr
c)

F.
2
6
D
tr

t,
ti
tdc
Dt)
tn
lrl
&
!r
ac
tr]

&
e
t
?,e
&Ir
U)
Id
&ol\
d
d
x
FIzz

l

s
h
$v

?riI
N
E
a
A-$-q
\J
s
o

t{t
q)

s
V)

I



a

\

k
Ei
(t
q
s,

d
;l

=G

E
€aI
t\)
SS
-({
x
G'
k
tr

I

z2
F'x
P
l.
Fia
ts
!!r
t
a
F
e
IF

EI
IF
V)

L
IE

E
U,

utl!
a,
b
'l
Fl
e?
r!

I
ct)

2
U
v
E
3zq)

E

{
|a,

0a

3P >9D.ioo:! 5- 5.
6E9

o=c
E.

gBi6I
fi,F rE e15q

oH.

9.8 9i
r; Ifts"bq

(r') r,
F'

aH
o
E
o.

s ili e,tF
a

oo

ro

BSEob=pEE
oeoo=l
tr(t

:U
o
c
o!l

tst
E. o-oVrro

(xI
o
=o

SfP#E
B.A5FEH {g

Aln
&E
EE
2
D

o;'

!u
o
c
o)

ru
o
ac.o)

'Uo
c
o)

a
6

HP
+Eoi

5r
Ao
3o

a

o
l,
El,
a
oo
5
Eo

€ i.,E=

3E'5(<
-56'o

in.?s

E H.ixo
sE

Ef r I6E a Ero

E.EED-.tr,ot| CLoE
.t

ElEEE
FTE F

-A u€ i',Y 6E 5

e te.s< 
-- =n'E't'st;<
(l

o
o

g q,n
oE o
i} =JE<E.L.=l o
h E:-

?

I.
o

8I'
EEEoatsii

Gxo
B

oqo

rn3.ioEE q Eq B.+s.-otrtsa 5 10aE Erir, i:OY
6i
I

sE. sg
39AP
^. cio6 e=E. Jms.Et's65'

3lEPa s3 ioleS

i o3
ET:BdTA.

a
oc

Ajlsg*
;-ldiEDo

E8.F$F
Et s;"
EJ5(r

='uE

CE #?+
EE A 9=d d 2.o 

=\< 5 GgtI&E.Bqs E
Eo

e.hmtr
ED
OE54.

B

rE

il
6

(n

I
oe
o{
=0c

rEsf*EE.il81 E. s xB g
?a6g

E EE iets6B
oo oaag,o+E3'E
te,

Ug-
ii'
o
I
o

trtnoxoE.
@=

T8.
8.9qo

o
o

BU'ooE6
D! ='o=
=0Q

B

3
D

EQ

o.tto

E

oq

Brer<HUB
atr a
6.0e (,(l

n= =6= 
=rr

oo

E': +
FB d

EBH

EE$-90c

u,
D
a

E
6
!95o
!,

E
c
o

!Evo

o-
5Noe:o'do;
€
DI

B FFFsE'5 I e
a6=. 96'6'=l,to
6 q7
*aE6ieq
 )N
Eai'

I ! {U ?I ts B8 3
E=ralO'- 5' rB A
= = <tt q

E q *q sde.{EDEq
fD{x
o

I m 9.'u< E -Ooo =
FE g
te.
8jr
PTdP
Bq

r

-< o:g!Er5=8
3UT=Rq 4''o' =

}EEgs
,8F

o
=

'U

c

t,

o
o

{t,
6

E
o
D
B

'E<i,

*F?rtE
Bb
s
h

'bi-#F8 3e'3I
dE>
er F :..
55.
>€9a

g

r$sIsH
H " E >[>O t=ir'? E f Bo e J.-g Bare 5>
=o
E

EE E A F3* E' P
-- h xoo' oia rE5<o

YgE
E EideF
i$

€FF>ho

+-lri':
FE 8 <
lFis
sg 3
}E H:F>@

o

5Fos

Z>
-o=-o

o

o

FIt
E'bI

,BPox
9.o88

A

!,
oI
C'

o
D
o-

F,'t do63 B-

fi Es: +5
6'3 3'gH

6O
B
f

oqD5Cto
eQ

o=r Yod
o5
6'Conr

o
o

o

OFrb
g8-
tqOD

=€dH
Eil
JaEi

Ego6
a

5H

8.h
B,f
a.4-,o

ott6
6

0qc
ti
c

E +E +8,i
B 5 +9 q CE.!*O x cLx
Xo{.'O==6 6'X'iiP.;

= i; a \.=.
- )9e
E E-r
2p.5Or'EL
o.F

EB
er

PL5c)ox
{oor
fri

0cc
D'
o.i

o
D
E

o\
@

Gx



o\\o

t
E

a
Eo

8.Ec!t6tFo
E t.P
xi E

f,rt.

o
tI]

ct6
U

HgiFEEEEu*r6*
-f, ta

E €EE EE

BlsEf,i,Eg,

: E Es, p,gE.
E Eie:F"H fEeE

$cEEsgEFEEEs€I

€
C'

o{,
t

co(J

0

E.eIJlt
- tr€
I ".e E;JO:E

E $F.5

e{
d0rtrtrtr
EUEr5B
H .?,F

sH

e$r
E

e€
d-

EE{
PEE6

t

B
bq)

v
ciiI(\t
E
o
$(
lr
E

.8

tt
q)

t3
v2

T

i



1

l

q

(\
,o
F,

o

G

E
G\
\
N.)

I
x(\
k

It

(

zz
l!,
X
P
P

z,l
t4
Fz
,l

z

-J
F
UIt
,E
6
F

F

rll
FI
F
E(t)o
FIt
I
(h

,l
eI
3,d
o
(n

z
F
Ir'
tu

z
U)rtb

B PT'o; r
'ri 6 -xg 3q

H E'e
6C,

6

3
o

cn
6

o

,o -obols? I I9
e'x 6 B 

== x o !J'6
ia H { E: o?

PT;Pg+a 6\2-O-
po
o'o

Bc
G

g+
50
=ooq oc
q=

rnxo

oco

\>
ODo:!EE

a
Xo
Ea

6roror_;ro ao n ^g=7TgU!
5_E d'H 9E 

=F'g g 5. ;'Z
='N 5 0

Y Oq =-p E ;f Ra * sa
e5.

m

4
o

tn rr# rDxs!=
osoP
55!5iri[3 E E.

o-' o
HH 03.

aoa5
9)

i=,tE ih
EE 5 3ts;
Dotr x5vlr*5^
d ; Ero b i.-o
o ol
--d

q

rE

o
o
r-t
o

o
6{

oa

s
7ro

a+E+i
<:.i OsOa
n:s E H.l
3 h F'EEo53.d

-5orno
!a
N

rort.

-C=>-:i rE;ts
H $s a;

,;38'9
Qo-Sar 

=.@;

q

u)

o

i8 ii!-=o
==FD tr

i9D :'iS*
^D; ojl

ia=
=.o<A
='A,E'E

ln.U
N

'1"5=l-PE.3,!-H.i E o-E h P >/

B=tsFe[+E
rg E e ilEF#
Ni=.s3o8oa5 P *-',ao-'c

!r

E
D]

,!-,1-o>rn'!, ,

HAgFt€ HX
a-lFr/I.) rn ? i-: Itr(D'6

=oa

eCx- =Fl-ll,gHgE.E E.E.X*(,:i,' X o o *"tt q - Z>P
*i[3aE x-9>ao

o.

F
bEo
6

gi
<s
a)igq
g?
bE

Ego^
q3

r!T-
ql*^
ot o
toYEIC
33=

=.

o
!9E

{

G
fr



l\

s

Ia(,

Ets
rb 8

BE A
EsE g

H E{ E

i EXE H

EIo'a
6

EO

3r
gE
€P
ET
-E>)D

E
999
iE€
E hE.
E-9 >.aE4)

3 E.E
.!tH

ItI*

a,<er-e*
ldE€.
HE63

a:ox

iE E

;$oE!

{Nas

xslEaeF?$

6
ee

:i tE
HErl{

E.E
aEl

HfilEse ;E,IiE

o

ll
do

()

!
I

t
g
E

E .! =B

E-EB*fE,
EBE
EE6 3

el 4

EEEEg

.o

E El

EuEa
Ei4g

E'
s6E

d
a,

E*Ea
a O A.A
€EaE55Qr
{EgE

'Hrrts ts E*
't= i o o.9 o

EiEsEEiH

t
d
NE
E
dt

o
a
t)

EIoEt,-(,s Idq
-r.i 5 d
dE I B F.A

$ef,gE

AEF'*e €k6aA

HEE!csoo6
SE E

HAE
4fi E

E

Et E

€€tsE
EBEgE
;E.Egi

e[ €6- v

EBEEsE E p
9r.E A
'dil9o

gsEi

Ea f
-EEe_t

SEEEEgE

c2

tl

'ob
o
*ak6
-6 a,0065a)+€

tro.E

E
o
c
t)
dlo
o
tr

a,
Le

I&

0gJa)
ETcahe

bz
?8r{J

d

e
a0.E-
BE
E5

.e

rEeE
g Ia.E

!

rE60anEora
!!o

EE

o
6

E!ot'E
IOEI'>d

.E
tc
6=

.gaE f,"
BEaut.tr=5 0 aaY E.+€ E

EI

t)a
al

el

?3

a

a)x
6

E
d

E:
x>
,E s,
A5
.co'EE<

o

5E
oc
'El oc!,
!l aoEct€f;8
a a.!

BE*

;
-8
Fs s€e 

"E

EEEE
ddES

o99
E$
^E{
>cL

- E==

!5E E

.E
Eog'4 

E=

iF{
EI $E
EET6

tr
a)

E'
oJ
C

3

3

E
6cBOL,EO

Sc
8.9
EEdt

Ea}EtE
6t)oao.go

=OE*

3,a.:, o*Eo82a
--n6 =tE€t 6.r e €

EFE4iIf
o
dl

'

.9.o1€C
OD
a)

E
TI
6oz

E#s.t'T P€ BEqO!
.=.l.ct t
20cgQ

EEf !S

EIo
6r!
G'

tro
E,

s

I
I SE6E;

Baoa
E
E
aoaa
U'

E
6rP€'EdEtoclJF

t)a
naE
E&

TT
d&

E*
f$
EE

tro
E
C)o

U,
H
IA2I
B4
oz
v,
6
I
E
a
l.
,
ln

Ei
4
at
a
&rie
ce
t
g,
A
t,
B

e
H
at)
A2
,l
4!.lt
Dc
a
rri
c
Ez2

\t
htq)x
I6l

o
$tr
t)
E

P

6
o'
q)

B
aa

'1

\

-t



1

I
t

Va
s
(!
,o
rqs

o

(\
s
h
G\
o

t\)SS

;
G

v
S

{-

i3,3,E P
$ET5 E
cda9o-g8 6'sE3

rE
It
E
dbo6c

g

t,
ts
rE
o
o.cotro
tr

Eg$g" 5E E

-lod
Eooo

?4
!1. o

E
oI

I

A)

.:r
€
F'
6

{! EH= g
'i. so-

rN
Dhi'o;
9.

:9go

=FHP'E EYilE'.
- 6-0!rtr6^

o6
TE
BF
o

24
c
0.o
tr
o
o

r
!,
o

F

rPtrl =E=
bo

a
A'
.'r

o
!,*

#Ff igf E{ f
fs [€E.E 

r3E

EHggHg
o I (r-

FFEA)
o=

zE rdr+E
rEH
HgE
ooEttr!r-
o

(rtt

E
r+o

a
o.
o
oa

FEg€ $r$egueloE ats
.H 

[*F. F

? roFrr,f ti,

FEHEEE
*8 00 BB
6 c eF

ggB 
fl HF

trOE E.
E.= + 6
9Ht
oq

8 PFJlF*

EBlgie
t-8
EEq:r
5'i
=o xo

aSrrgFaEgF*Eil

'iEiEg'EEgUEE

5',9ifi#
1ar.FHe: :5
-vts*;6'6 gEcs.

l,
oa

cuErr
g=- E qE

€["EFii3 Etr,g 5g= a'g

R"3<
aP-C
3 6',1*
D=h

=q ea 69g3E
" 60QO^5;a

Ht
BA

g5
do
EH

oo

E
JE
oa

;EseFEyi O =P t! O =.o_. E g a, r CJE^r-
h='-A=='
HYd3ats
EE'83=6dz'o'B
or
b i.+r -

o

fsBBs
sEd-[EB= D ts

I s E.g=Fl o 
E
6

FE EH E$
i F'Ee"eg ig

oE

E8"Bgo Br e

;E 6.8
iai ? o
< cL=^.-
E OF.
o

+FgaE F

iEi BiCII Eioi;n 
=t

H.H
xoE,<t>=(1r)x
=E<o-Q'Q AE 6-trjurt[; a*i*- ATg.D,:.8EX6

N1='
5.<YN

irs gH {FE EEaYa p 6 d*tsHH E = Ptso eE >36 sga

e,2*e,+tttI,i
gt#gtgFE
7 ET E
o E='a e,i'

| <lUrflt:.tr,,ozSrEr hi = a'l
ciroL-E F;3-E9

g

xoo>trrr,o
H*EFBFB

- 
B Ei 

N

Eo
e

3!P
i€
EA
(rq at
o99
$=
o-Dcx'
ts5

N

o-

ro,r
o
o
o
B
o
E

B
o

6.<=>O F< -o O [t
-= 

o =tlOX=of,eq g: e.o Odo X ^.'oa='-Eg E EIo(aEt.iA'o ci E
"oE gi

E 30
B.o

{
tJ

:(\
l{



co
r--

x

tsE
E8
.Yo
6l al

E.i
*o?o
E'q
Hbvbo
J€
.qts
!0)

qPtrb6!9
qa
i'E o
E€E

EE$exE =.*9 L'O 5
J,il E x

o

E:
b.9>:o=o0.=

EE g
aou tr
oo9p

,r< -v i
-BS5

E
trI

gE
oy
o>
F6ts
bx
ai;

JErO

hi is
E- 1 ilz2 -E 3*

$EH=}eE

E E E+ Bu
!xEr E EE E"EEg.g

HFf,sSiEgE;qEEtgB

xE r!
uHnx$4

6

Ebq'E
{6oo
.O< HE

-t E"3i
r-.r i 'E r: 

">€ d 3 8EIAE(J

6-
_<i
U3
AO
IJ.I I!

€E
^ua:68!!trOA)

E EqE.
E BE€

E;g 6sg€"iu 
iF

fgsEFEEgE Taffi{

ao
9, _€
-NC.Eg:3.E;€*Fs 8FT HiCH

bo
c liq 3--€

gFEEEi3Ei

q)
G]

trLoij
89
tnE
=oho6a

,.2 tt
b.E 8.F

EEEEci 8?
d v= cP* E;9 H{o
T'I g H

E OL :

$sElEe"
5E.E€et-8
EEgEEE€
fxe€ AEE

x
o
E
L)

-! o
XEsEtr11.9 c)
qEao
6r=o.->.o bo;trstr0
* t,?4

E
BB.-GIE
r.F
.?B e
8 FEqzL

o
o

o
aOc
ooG.-o.=b.i
|,d

=o
jid
od

o!qc
odOJ

E,o

s ac tgE

E5
a6'Etr6E!gEE"E

EEEEEE

tro
a!o
tra

o
U

C

s_E
5 011
6rn5:J
E fo*IrE4 F,

€
trbt
Ec
o=q-3

G'ca0dcq
to
E!
oa)
.JE3,E'2
E<E
E9 8-
o<di

Etrooql .:l'E
s?krd

6taPe;,22
-tr:Hil
E E::Eg H !
E B E.EoOsEooE<

;E
H aEr HE E

EtrE

o,oa
6 o

9.oEEnEB'oi 6=i. tr c'5
6E,EAAEE

tro
oe>lruEb
OrI]

o
Hp}H:N

=(,88

G
o

O=
ge
'E ol

=oG€,'

6
Fog
O6

EiDo
c5o6za

o
d
d
bII
q)

!

6
J

o
e
tr

6
G
o0oo

a)

xoF

d

H a.EiiE tr
ts'E t-
&E BOI .5 -Li

EE TS

<,
.9 cl

=-otro

5o Roc=odx
I ciF oO.

o
oat
co
O

!
oo
BE
!l !
Ee
E€}E

I

I

BA
t)v

8
GI
E
a
$
E
$
ts
Eo

s
hl
t,
q)

ll
c,')

1\

{

-,



I

I(

Ca
tr
G
,o

s
dI

=GI
E
€
oI
t\)I
J-

$v
S

Er9 r
gEEE

E'esBN

I
D

u, lna9
EE
l'=
Qd

D5A

a

* f YE Ff r
= Ei 3 X 3 =':JdEEOEEie ae eq'a a aiEa

?o

EB*[[rge

i,[EE[[
E

o

6EiB-Zod
a-!r(I

8+'

tt
Eo

{5

TI(!
x



r'a
rr

Rq)

a
A6

-9ce
c 6=F O.=
E3b
,6EEE'ts06ql
o o'Errrr I
OUF(.(6
t'd

0)

o

d

C)

oo
o

Il]
o
o

Eo
!Uh mc

U9E
c='= >
"66
dtr>
,r Ed

o
'4>r!mqo
aY
o<cooo
!io

oob-
,sz6Xo6=r E<

E
o

ca

'5
d

=oHri
Eo-9A0&d E0

o0
troo
8
&

ah 
'=;s (

= >-jg o<;<tt :
YBEIEU€tru"s<d<=

-"i86t r<< -'tr 9
9 pe Ez 6.9St!E tL>

6<-C
7a'ao'o-5<t 43i"!d€ E

E5g',EHX#

6

€
I d--to9o;-r<<
Ed!EE.=EE&5

o6<
J

:U E6H41;ho'; , - \;ri

EAQEE:
=,i68;H

u(t
o
F

c)
PQ
OE
> H(!'tr g?

e d!: .)E6 E.E FEEA-=A
EE E;.rE= IoEdE
rO'

oo
=E

? .E€tE 6': S

" E EEEfi.9 b E I 3,s
€ E SB,qE
aF.l o[l.H*

uq.2botr
o96-- e! I E-

.!iiEse
:EEE=€Eo= qC E c DI)

f 4Eq E+4

o
d!o'a
t!:
-o
-E S
EqJ

I H:9 .E

EE4,EE b
bo6 >=;=3f 

=8:3trdrdr

oo
aO4
6t .2 :l

E B'eE s E -'F L ,I 9 6 LEE9E'E}9E=E-o E:'tr
E g€ E i+F!
a O aa : >:c Q c= F ! 1I
J gJ* <i!u?

0
at

(n

--a fre! srg,E i*

:*rlS
60

6o
o

>l

9'o
P ai:.=oEdro3i, ' E
bUEOc> =;H/ !J O

ooOEtro=
d J 

-oHf"=E
c; r d
r r Eo

E>Oho
E9
EO

boo: O

EEEsoE;fr o h.F F I
ts6Es!1c* r'- t a

H*Gil^F, ,6,:id

o

6oo
I

o ttr'5 oi o
6q-'=
E 3* E
o. Ii E d

o:.Eo( E

R*J.= E

jEEc
) 6 d_u

4${g

oa
b

O

o
E
o
q

o

o
)l
2

dE
€ c=

d 6.=!!M
J EJJ o'

4'e4

o

t

CE
oO

}E
otrE6
llln

Lo
x

eo
9-Etro6
=Yo
tr tr>

EO6
tE 4

.o- o
E
o
o.
E

,r.l

'5o-
A5!
x h=url X', V.=

o
a

E,E
9EEt{b!

:;df

3>E

o

o
U

o

d

bI)o
'o
.J
J

'o

i:r
P6b
E'E E "eEt:x
E he !.r!;:)u

ooc
G

96

ih.= E o
3 g'3 *3.

daay

$4 Yr

Lo
0ot)

d

o
u0

o
h

o
60

o

g E; u
!=; Eo tr'

sr_eEE 5
ilEHEEE;E
866>55 E E
V-..1 6<f n o E

00

6E ?
eox.2()(,
<9e

o
9

6Efuao-o
oa
xcb0
86tr

c/) .J tr

\tA
q)

k

L
a
$
a(

qr

s
I

r{
h
qJ

v1

t)
t{hz
Att
E]
&
ez
t,
F
U
0.

i
,;p
ti
F(/)
6
f.icp
tho
Ll
&
,i
&
Ll

&
o
&
?

oz
z
z
+
d
X
Hzz

7-
I

i

I

"-..i

I



I

\

v)
s
(I
q
s
Es
T
G

=;
€
o
T
t.)
8
J.,

ilIvs

22
n
i.
ti

''loea
U,-
t
a
t,
eE
r{a
v',
rE
a
E
Ca
E
9

E
U,

EI
oE
an

2
E'
E
E
Ez
U2

E

5oo
o
el

E
tt
6

s.oar<
Eqae

o
E

8
o
E
a
e

0(I
E

t2
E
o'

E'

E'
E
E

E
Fq
E.I
E.ot

=t
ll
c!.
ts

o(I

t

O-lao
EE
BEt'r,!,
ei'l,r

EF
Ets
Eoq

E.g
oo

-l
3
o
E
EL

bo
T.(t
q

t''l
$E
$E
ts'o
gE
EtE
B.Bo
E

3E
EE
EE

ig
Hg

B
Elo
BoIt

Ia
q

z(l(|
o.
a
p
E
!,

oc
o
o.
6

o
tr
ot
b
Eo.

FoAc
E.

tsltol,
CT

o'
e
m5o
a

-.1 Ec'B
d2
3. 5.

=t<

EF
HE
FE
06Ear
8.e
s7,

E
:ho
CL(.|

5)
oEb
D
CL

a-ry
EFE'r
8.6oEloa

Bo
o
xtl
t,
Eb
t,

GI
o
IE

Ic
T.

t
T

E
E
I
E

t
o.

F
oo
trl!
o

t-Foo
oo
c6r=, {o6YI'EqBol,
cr

o
At

IEEq8 E

HEB
5tr
69

E'c
Br
a

Fyg95'
=1 ^ E q
5 < Xoe a

iig.E$
*E ET

e056{5

5t
a
e

oo
E'

a
o
F

:'
Itt
B0

Fi
B
tl
€o
rbcr
o
E
Eo.
a
o

E.
o
(l

F(,)>
3.il898it:e9.El<T.EI O
i!il !o'c 4.

aB Ir-,6
a +E'
[i doa,tE ?tE

o
!,o
?,o
oc
5.
5

lr:EnE
Ea(t
66
E.€

8gE F
gEE*
g,d Ic= 5'

E1 iBt' 6a;, Eq';'
caoa.e8
?l Et

D

I
E

o

BE
6.F
8E
BnE:'
AB
El 6

EEt'E
2 -c.-

Er
h=,qts<)

o
I
't!D()

o

FI
B

r

-.to\

S:
!!


