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FOREWORD 

Vihiga County is endowed with numerous natural resources which provide 

natural capital for economic development, as well as providing important 

ecological goods and services. Livelihoods, for instance, are anchored into the 

rich biodiversity through provision of genetic resources for food. Biodiversity in 

the county provides a number of ecological services such as regulation of 

atmospheric gaseous composition, hydrological cycle and climatic condition, as 

well as being significant sinks for atmospheric pollutants and wastes. On the other hand, the wetlands 

ecosystems provide water for domestic, agricultural and industrial use. They promote biodiversity and 

maintain hydrological cycle which in turn moderates a number of climatic conditions. In addition, hills in 

the county are composed of granite rocks which form the greatest potential for exploration. It is therefore 

imperative that the County’s economic growth is dependent on the state of the environment. 

 

In our pursuit for development, the environment has become more vulnerable to both natural and 

anthropogenic changes. Forests (both gazetted and community) and shrine centers, for example, face serious 

degradation as a result of over exploitation for forest products, expansion of settlements and other 

institutional utilities, agriculture, and illegal mining. Water systems are also under threat from these 

anthropogenic activities. It is crucial to consistently monitor such trends and formulate interventions to 

address the negative impacts. Environmental Action Planning (EAP) is intended to unearth the trends and 

provide guidance on solutions to some of the impacts through a systematic planning process. 

 

Kenya prepared the first National Environment Action Plan in 1994 in pursuit of the fulfillment of Agenda 

21 of the Rio Summit of 1992. The Environment Management and Coordination Act (EMCA, CAP 387) 

provides for both National and County Governments to prepare Environmental Action Plans as part of 

mainstreaming environmental concerns into development planning process. It is on this basis that the Vihiga 

County Environment Action Plan has been developed to integrate environmental concerns into the county 

development planning. The County aims at being in the forefront of ensuring that the environment is 

safeguarded by all departments to attain a safe, clean and healthy environment as envisaged in the CIDP. 

The process of developing the Vihiga County Environment Action Plan was participatory, involving various 

stakeholders from institutions and sectors (public, private and NGOs) and local communities. 
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The Vihiga CEAP has addressed environmental issues from various sectors in an integrated manner and 

their significance in development planning. It has proposed strategies for achieving sustainable development 

in line with Kenya’s quest to meet the Sustainable Development Goals (SDGs) Vision 2030, the big four 

Agenda and CIDP. The report has outlined a number of environmental concerns in the county, their status, 

trends and interventions to be incorporated into sectoral development plans and programmes. The 

Implementation of the CEAP will be monitored through the State of the Environment (SoE) Reporting. 

 

I wish to underscore that the 2021-2025 Vihiga CEAP is a broad-based strategy that will provide a good 

basis for discussion and implementation for sustainable development. I am therefore delighted to 

recommend the CEAP for use by all departments and other stakeholders 

 

H.E DR. WILBER K. OTTICHILO, 

THE GOVERNOR, VIHIGA COUNTY. 
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PREFACE 

The 1992 Earth Summit held in Rio de Janeiro came up with various recommendations, among them Agenda 

21, a Global Environmental Action Plan (GEAP). The GEAP formed the basis for nations to formulate 

National Environmental Action Plans (NEAP) for mainstreaming across all sectors. Kenya being a signatory 

to Agenda 21 of the Rio Convention, has institutionalized the recommendations through Articles 42, 69 and 

70 of the Constitution of Kenya. The country enacted the Environmental Management and Coordination 

Act (EMCA, No. 8 of 1999) – amended to EMCA CAP 387 in 2015 which provides for integration of 

environmental concerns in national policies, plans, programs, projects and formulation of County 

Environmental Action Plans every five. 

EMCA Cap 387 further provides for the County Governor to appoint and gazette members of the County 

Environment Committee (CEC). In addition, the legal framework gives CEC the responsibility to develop 

the CEAP within the first year of enactment of the Act. Once developed, it is submitted to Director General 

(NEMA) for consent and approval, followed by the implementation of the plan as provided for in Section 

41 (b) of the Act. NEMA shall monitor the implementation and incorporate the findings into the State of 

Environment report (SOE). 

The preparation of the Vihiga CEAP was spearheaded by a technical committee appointed by the CEC. The 

technical committee was composed of stakeholders from various institutions and sectors. The CEAP was 

presented to the CEC for interrogation and approval. To enhance ownership, the Vihiga CEAP was subjected 

to public participation and further approvals by the Cabinet and the County Assembly. This participatory 

approach adopted in the CEAP process enhanced environmental awareness for sustainable development. 

It is envisaged that the Vihiga CEAP will mainstream environmental concerns into County’s programmes, 

projects, plans and activities. I therefore call upon all departments and other stakeholders to prioritize 

environmental matters in their annual development plans, with a clear budgetary allocation. 

 

 

Hon. Prof. Justus Inonda (PhD), 

County Executive Committee Member, 

Department of Environment, Water, Energy and Natural Resources. 

County Government of Vihiga. 
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EXECUTIVE SUMMARY 
Economic growth and environment are closely intertwined in Kenya and in Vihiga County. Environmental 

Action Planning is a tool that aims at enhancing the integration of environment into development planning. 

In this regard, the Environmental Management and Coordination Act (EMCA) 1999 and Amendment, 2015 

provides for the formulation of County Environment Action Plans every five years. This aims at prioritizing 

themes and activities for sub-national entities towards sustainable development as guided by NEMA in 

accordance with the National Environment Action Plan (NEAP). The document (spearheaded by the 

department of Environment, Water, Energy and Natural Resources; in collaboration with line ministries) 

establishes a commitment and procedures to measure and decrease environmental impact in key areas, 

including energy use, water use, transportation, health, innovations, and greenhouse gas emissions among 

others.  

 

This is the first County Environment Action Plan (CEAP) for Vihiga County and will cover the period 

2021–2016. The CEAP will also include a summarized implementation plan, investment and monitoring 

plan with identified challenges and proposed strategic actions that include; Action/Issue, Reason required/ 

objective, Timing/completion deadline, Responsible person/unit to complete task, Cost/financing and other 

information or comments. Additional items to be included are recommendations and/or mitigation measures. 

The drafting of the CEAP was undertaken through a participatory process both in the public, private and 

civil sectors. It highlights priority themes and activities for the county towards achieving sustainable 

development. The report is divided into nineteen chapters. 

 

Chapter one outlines the Background information, covering the rationale, purpose, the scope, vision and 

mission. Chapter two presents the profile of the county. Specifically, it outlines county size, county geology 

and physiography, as well as environmental challenges related to geology, terrain and physiography. 

Chapter three covers land and soils; specifically, detailing land tenure systems, ownership, management, 

land use types, land size, legal issues and recommendations related to land. It further outlines environmental 

challenges and solutions related to land. Chapter four covers climate change and variability, whereas chapter 

five outlines water resources and water pollution. Chapter six details wildlife, biodiversity and tourisms; 

specifically describing their status, challenges, mitigation and proposed areas of research. Details 

concerning wetlands (uses, challenges and mitigation) are outlined in Chapter seven, whereas those 
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concerning forests, woodlands and ecosystems (types, distribution, trends, uses, threats, legal and policy 

issues and recommendations) are covered in Chapter eight.  

 

Chapter nine covers broad aspects of Agriculture, Livestock, Fisheries and Cooperatives, while Chapter ten 

details distinct aspects on settlement, urbanization and transportation. Chapter eleven details Energy, mining 

and Trade. Chapter twelve covers Health and Environment, specifically outlining status, availability and 

access to health facilities, major sources of pollution, challenges facing disposal of medical waste, strategies 

to mitigate effects of environmental diseases. The Chapter further outlines status of sanitation in the county, 

challenges facing sanitation and status of solid waste management in the county. Chapter thirteen outlines 

environmental hazards and disasters in the County, including their proposes mitigation measures. Chapter 

fourteen details Research, Technology and Innovation; whereas Chapter fifteen outlines environmental 

education, Information and Communication. Environmental Governance, Compliance and Enforcement are 

covered in Chapter sixteen, whereas Chapter seventeen details people, environment, economy and 

development. Chapter eighteen deals with Environment and Climate Change Finance. At last, Chapter 

nineteen covers the public, private partnership; specifically outlining Challenges and lessons learnt in 

partnership. 
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DEFINITION OF TERMS 

1. Juakali – the informal sector in Kenya comprising of informal traders and artisans, who often work 

under tough environmental conditions (in the hot sun) and are known for their ability to create almost 

anything on demand. 

2. Green Economy – promotion of resource-efficient and cleaner production, enhanced resilience to 

economic and climatic shocks, pollution control and waste management, environmental planning 

and governance; that generate growth and improvements in peoples’ lives consistent with sustainable 

development. 

3. Land Subsidence – gradual settling or sudden sinking of the earth’s surface with little or no 

horizontal motion.  

4. Tailings - Residue of something especially ore 

5. Royalties - are charged according to the mineral as per legal notice published by the Cabinet 

Secretary responsible for mining. 

6. WASHE Entrepreneurship – Innovative business solutions in Water, sanitation and hygiene. 

7. Infectious Waste: Waste that could cause infection to humans 

8. Hazardous Waste: Waste that is dangerous, but not infectious 

9. Radioactive Waste: Any waste generated as a result of radioactive treatments. 
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CHAPTER ONE:  BACKGROUND INFORMATION 

 

1.1 Rationale 

The Constitution of Kenya provides for a clean and healthy environment as a human right. EMCA CAP 

387 mandates County Governments to institutionalize environmental planning through formulation of 

CEAP to guide on management of the environment in the county. The County shall present the approved 

County Environmental Action Plan to Director General - NEMA for final approval and subsequent 

monitoring of its implementation. 

 

 

1.2 Purpose 

The CEAP is prepared to provide a framework for an integrated approach to planning and sustainable 

development for Vihiga County by ensuring conservation of the environment. The County will mainly focus 

on what, how, where and why the County should implement the County Environment Action plan. The 

following objectives will guide the process to:  

 

i. Implement policies, legislations, and regulations for the Environment, Energy and Natural Resources 

sub-sector. 

ii. Promote biodiversity coverage for improved livelihoods and sustainable development 

iii. Promote sustainable solid and liquid waste management in the County 

iv. Develop and promote uptake of innovative renewable energy technologies for communities. 

v. Enhance adaptation and mitigation to climate change in the County. 

vi. Ensure sustainable development of mining of natural resources. 

 

 

1.3 Scope 

The Environmental Management and Co-ordination Act (EMCA Cap 387) provides for the integration of 

environmental concerns into national and county policies, plans and programmes through: 

i. Establishment of institutional framework for environment management in the County 

ii. Formulation of County Environmental Action Plan (CEAP) within one year of the commencement 

of Act and every five years thereafter. 

iii. Mainstream environmental concerns into the CIDP 

iv. Formulation of climate change policy, Act and regulations 

v. Waste management policy, legislation, regulations and strategy 

vi. Noise pollution regulations 

vii. Air pollution regulations 

 

The Vihiga CEAP outlines a framework for anchoring County Environmental actions as envisaged in the 

Kenyan Constitution, particularly those of articles 42, 69 and 70 and the principles enshrined in EMCA Cap 
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387. Thus, every institution including the County Government, have an obligation to ensure that every 

person in Kenya has the right to a clean and healthy environment. The CEAP provides an outline on 

environmental assessment, prioritization of environmental challenges and actions, planning, implementation 

of the action plan and monitoring in order to enhance service delivery in the County. 

 

 

1.4 Vision 

Clean, healthy, safe and sustainable management of the environment. 

 

 

1.5 Mission 

To promote sustainable utilization and management of the environment and natural resources that enhances 

social-economic development. 

 

 

1.6 Environment Action Plan Process 

This CEAP has undergone the full process of preparation as prescribed in the guidelines provided by NEMA 

as follows: - 

 

i. Establishment of County Environment Committee 

The County has a full functional County Environment Committee (CEC) that was established in 

2018. Among its roles and functions, the CEC is responsible for the preparation of the County’s 

Strategic Environmental Action Plan every five years. 

 

ii. Mobilization of Resources 

The County government was able to mobilize some financial resources from the county budgeting 

allocations and co-partnered with UNEP to undertake the development of this CEAP. 

 

iii. Preparation of County Environment Action Plans 

The CEC appointed a technical committee that: - 

 

1. Spearheaded the development of the CEAP in accordance to the provisions of the NEMA CEAP 

guidelines. 

2. Identified and mobilized stakeholders for County information and data. 

3. Undertook public participation in Sub-Counties. 

 

iv. Validation of County Environment Action Plans 

This CEAP was developed and adopted by the CEC, validated by the County Assembly and 

approved by the County Cabinet before submission to NEMA for further review and/or approval. 
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A Strategic Environment Assessment shall be done on the CEAP and submitted to NEMA for 

approval. 

 

v. Implementation 

1. The technical committee shall oversee the implementation of this action plan. 

2. All lead agencies and stakeholders in the County are encouraged to mobilize resources and 

participate in the implementation of this CEAP by undertaking programmes, plans, projects, 

activities and measures highlighted in this document for sustainable development. 

 

vi. Monitoring Compliance with Environmental Plans 

1. NEMA shall monitor the implementation activities of this CEAP. 
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CHAPTER TWO:  VIHIGA COUNTY PROFILE 

2.1 County Size, Extent and Placement 
Vihiga county (Fig. 2.1) is positioned in the Lake Victoria Basin between longitudes 34o30’ and 35o0’ East 

and latitudes 0o and 0o15’ North, and covers a landmass of 531.0 Km2 (CIDP, 2018). The County has five 

sub-counties, namely: Hamisi, Emuhaya, Luanda, Sabatia and Vihiga, covering areas of 156.4 km², 89.5 

km², 84 km², 110.9 km² and 90.2 km², respectively (Table 2.1). There are twenty-five electoral wards within 

the five sub-counties. The County is further sub divided into 11 Divisions, 38 Locations and 131 sub-

locations (Table 2.1). 

 

On the Kenyan map (Fig. 2.1) the County borders Nandi County to the East, Kisumu County to the South, 

Siaya County to the West and Kakamega County to the North (Fig. 2.1), with Kakamega and Kaimosi forests 

marking its extreme eastern frontier. The county lies on altitude ranging between 1300 m and 1800 m above 

sea level. It slopes gently from east to west with undulating hills and valleys. The streams flow from 

northeast to southwest draining into Lake Victoria. River Yala snakes through the county towards Lake 

Victoria with major tributaries being Edzava, Zaaba, Jordan and Garagoli streams. 

 

 

 

Fig 2.1: Map of Kenya showing the Location of Vihiga County  

Source: KNBS2019 
Table 2.1: County Administrative and Pol 1 
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Table 1.1: County Administrative and Political Units 

Sub-County/Constituency 
No of 

Divisions 

No of 

Locations 

No of Sub-

Locations 

No. of 

Wards 
Area (Km2) 

Sabatia 2 8 31 6 110.9 

Vihiga 1 5 18 4 90.2 

Hamisi 5 11 37 7 156.4 

Emuhaya 2 7 25 3 89.5 

Luanda 2 10 29 5 84 

TOTAL FOR THE COUNTY 12 41 140 25 531.0 

Source: KNBS 

 

 

2.2 Demographic Information 
According to the KNBS Census (2019) Vihiga County had a population of 589,996, with population density 

of 1,111 persons per square kilometer; being one of the highest in the country. This represents a growth rate 

of 1.1%. However, the population is projected to grow to 630,249 by the year 2022. The average household 

size in Vihiga is 5 members. 

 

Table 2.2 Demographic Statistics 

Indicator 
2019 

census 

Projection 

2020 

Projection 

2021 

Projection 

2022 

Population Size 589,996 603,119 616,535 630,249 

Proportion of Population Below Age 15 (%) 39.1 31.6 31.6 31.6 

Proportion of Population Above Age 64 (%) 7.5 7.5 7.5 7.5 

Proportion of Population in the Working Ages (15-

64) (%) 
53.4 60.9 60.9 60.9 

Dependency Ratio 87.0% 88.1% 87.1% 87.1% 

Fertility (Average No. of Children Per Woman) 4.4 4.4 4.4 4.4 

Source: KNBS (2019) 

 

The County’s demographic profile depicts a youthful population comprising of 39% of persons aged below 

15 years. This basically implies that there is high dependency by this youthful population which equally put 

pressure on natural resources and environment. These statistics can be used for targeted policy decisions 

and opportunities in the county. 

 

2.3 Ecological and Climatic Conditions 
Vihiga County is categorized into two main agro-ecological zones: the upper and lower midlands. These 

zones influence biodiversity and land-use patterns in the County. The upper midland zone, which comprise 

of Hamisi, Sabatia and parts of Vihiga sub-counties, is well-drained with fertile soils. It is in these zone that 



6 
 

most of the hills are situated, some being habitats for a wide range of biodiversity, despite being highly 

degraded. The lower midland zone, which comprises of Emuhaya and Luanda sub-counties, has mainly red 

loamy soils derived from sedimentary and basalt rocks. It is this zone the Bunyore Hills are located and they 

include the Ebusiekwe, Esalwa and Ebuhando Hills. 

The County experience equatorial type of climate, characterized by a fairly well distributed rainfall 

throughout the year (1900 mm/year) and temperatures in the range of 140C to 320 C, with an average of 230 

C. The County experiences a distinct bimodal rainfall pattern with March-April-May (MAM) and October-

November-December (OND) being the local wet seasons, characterized by enhanced rainfall. On the other 

hand, June-July-August (JJA) and January-February (JF) represent the local dry seasons, with reduced 

rainfall (CIDP, 2018) 

 

 

2.4. County Geology and Physiography 
The geological formation of the county is composed of Kavirondian and Nyanzian rocks notable in Tambua, 

Jepkoyai, Emabungo and Maragoli hills. The Nyanzian rocks consist of rhyolites, basalts and andesites 

while the Kavirondiani rocks compose of conglomerates, grits and mudstones that are sedimentary 

derivatives of the Nyanzian system rocks. The soils in the county are mainly sedimentary in nature and 

support various farming activities. The county experiences high riverine erosion due to its hilly landscape. 

It is believed that the county’s name (Vihiga) is derived from a Maragoli word ‘Mahiga’. meaning stones, 

supported by the presence of metamorphic rocks that exist in different shapes and sizes. These stones are a 

common feature in the county, covering approximately 30% of the land mass. The county terrain is generally 

undulating with hills and valleys and streams flowing from North east to southwest draining into Lake 

Victoria. 

 

 

2.5 Environmental Challenges related to geology, terrain and Physiography 
These include: 

i. Increased erosion due to hilly landscape. 

ii. River siltation resulting from erosion 

iii. Increased water pollution due to soil erosion and sand harvesting 

iv. Deforestation due to limited agricultural land 

v. Mudslides, landslides and rock falls 

vi. Poor crop yield 

vii. Depleted and abandoned quarry sites 

 

 

2.6 Policy Recommendations and interventions 
i. Domesticate land and implement National Land Use Policy at the County level 

ii. Embrace best agricultural practices 

iii. Promote agro-forestry and afforestation with appropriate tree species 
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iv. Rehabilitate and protect rivers and their riparian 

v. Construction of gabions, check-dams, terraces 

vi. Embrace Education for sustainable development in all learning institutions. 

vii. Create awareness and build capacity on disaster response and management 

viii. Domesticate the National Land Use Policy at the County level 
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CHAPTER THREE:  LAND AND SOILS 

3.1 Introduction 
The County is dominated by soils that are rich in volcanic sediments with rocky hills that dot many parts. 

The hills are composed of granite rocks which form the greatest potential for exploitation. 

 

 

3.2 Land tenure systems 

The average farm size in the county is 0.4 Ha for small scale and 3 Ha for large scale. The households whose 

owners have Title Deeds is 28% while the rest is still under the ownership of the parents. Land is 

predominantly held by male dominated households subject to frequent subdivisions into smaller 

uneconomical sub-units (Ekabten, 2019). Few women own Titles due to cultural barriers. This has made it 

very difficult for those who would like to access credit from financial institutions for investments due to 

lack of collateral. The high population density in the county (1,111 persons per square kilometer) has led to 

further subdivisions of land into un-economical sizes. 

 

The common types of land ownership in the county include: Free hold, Communal and public land. The 

most prevalent form of land ownership is free hold. Free ownership is land registered by any person with 

unlimited rights to use and dispose. Community land is land that is lawfully registered, managed or used by 

specific community on the basis of culture, ethnicity or similar community interests as community forest 

(Ebusyekwe, Senende, Musigura etc.), grazing areas, shrines (Nganyi, Mungoma, Serem etc,) or water 

catchments, while public land is land lawfully occupied by state organ, conservatives, water bodies as 

provided for under the constitution (Kenya, Land Policy 2009, and Ekabten et al 2019) 

 

3.2.1. Land use types, land sizes and land use change 

The common land use types in Vihiga County include: Crop farming, livestock production, mixed crops 

farming (horticulture, aquaculture etc.), Agro-forestry, forestry, quarrying and mining. 

 

 

Table 3.1: Land Use Types 

Land use Type Percentage 

Crop farming 64 % 

Livestock production 17.9% 

Tea  2% 

Forest 2% 

Agroforestry (Tree Cover) 9% 

Mining 0.5 % 

Mixed farming 4.6% 
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From table 3.1, Vihiga County is predominantly an agricultural County. This has been necessitated by 

favorable climatic conditions and fertile soils. The main crops produced include maize, beans, bananas etc. 

Mixed farming is practiced in an attempt to embrace diversification in order to raise additional incomes 

while at the same time reduce environmental risk that may be as a result of unpredictable climatic conditions 

(Ekabten, 2019 and Carter,1997). Although tea is a major cash crop in Vihiga, the diminishing land sizes 

coupled with low yielding variety and high cost of farm inputs, inadequate incentives (bonus to farmers) 

has reduced the acreage of land under its production. Mining is among the least practiced income generating 

activities in the Vihiga County as illustrated in table 3.1, and this may be attributed to depletion mineral 

resource base; In addition, the gold mining, sand harvesting and quarrying activities remain a major concern 

for environmental conservation due to extensive land degradation (EMCA, Cap 387). 

 

3.2.2. Land access and land use conflicts 

Due to increased population density and subsequent sub-divisions, land has become scars and expensive 

and therefore inaccessible to many people. This has led to encroachment on public land, riparian areas and 

boundary conflicts and litigations. This has further led to emerging conflict between men (that 

predominantly own land Titles) and women and youth that had culturally limited right to land ownership. 

 

3.2.3. Soil types and Agro-ecological Zones 

The County is dominated by soils that are rich in volcanic sediments with rocks hills that dot many parts. 

The soils types found in the County include acrisols, humicnitosols and ferrosols. The acrisols are deep well 

drained and slightly covered with humic topsoils from both volcanic and basement complex with yellowish 

red loams derived from sediments and basements. Humicnitosols and ferrosols are found in small extent 

especially on the southern parts of Vihiga County. The soils are generally shallow and rocky and are 

favorable for root, cereals and horticultural crop production. 

 

There are two Agro-ecological zones Upper Midland and Lower zones (see chapter 2) 

 

3.2.4. Soil fertility and vulnerability 

Soil fertility is key to sustainable agricultural production. Erosion and persistent use of artificial fertilizers 

has led to poor and declining soil fertility, and land degradation in the County. Soil fertility is also affected 

by poor farming practices and use of chemicals. Some plants species including eucalyptus affect the fertility 

of the soils. 

 

3.2.5. Legal issues and recommended measures 

Legal issues in Vihiga County include: 

1. Intra and inter boundary conflicts 

2. Fraudsters in Land transactions 

3. Land succession and processing of title deeds 

4. Squatting  

5. Encroachment on wetlands and riparian areas 
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6. Encroaching on road reserves. 

7. Mixed and inappropriate land use 

 

Recommended measures: 

1. Enforcement of land related laws;  

2. Develop necessary legal and institutional frame work to regulate land use and management. 

3. Land zoning. 

4. Institutionalize local accountability on land use and management 

 

3.2.6. Fiscal issues and recommended measures  

1. Inadequate budgetary allocation for policy formulation and implementation. 

2. Implement County Spatial plan  

 

3.2.7. Areas of research 

1. Diversification of livelihoods due to diminishing resource base 

2. Climate Smart urban farming   

3.2.8. Environmental Challenges for planning 

1. Deforestation 

2. Mudslides 

3. Landlessness  

4. Soil Erosion 

5. Flush Floods 

6. Loss of biodiversity 

7. Excessive use of fertilizers 

 

3.2.9. Solutions to identified environmental challenges 

1. Embrace good agricultural practices (GAPs) 

2. Enforcement of Environmental conservation laws 

3. Rehabilitation and protection of degraded areas 

4. Organic farming  

5. Protection of water catchment areas 

 

  



11 
 

Table 3.2: Environmental Management Plan for Land Issues and Mitigation Measures 
Land related 

issues 

Impacts on the 

Environment 

Adaptation/Mitigation action to be 

taken 
Responsibility 

Costs in 

KES 

Land 

Fragmentation 

Reduced agricultural 

productivity. 

Over-exploitation of 

natural resources. 

Develop & enforce appropriate 

Policy on land sub-divisions. 

Adopt modern agricultural practices. 

Embrace ESD &awareness creation. 

Department of lands 

& physical planning, 

Department of 

agriculture 

100 m 

Land conflicts 

Hinders development. 

Loss of property and 

stalled projects. 

Deprivation of 

livelihoods 

Demarcation of boundaries. 

Issue land ownership documents. 

Improve land document processing. 

Diversification of intervention 

measures (shamba system, PPP etc.) 

Expedite land court related cases 

Departments of lands, 

WRA, NEMA, KFS, 

Judiciary 
80 m 

Lack of 

demarcation of 

gazetted wetlands 

and riparian areas 

Loss of biodiversity. 

Loss of water. 

Land degradation 

Demarcate and protect wetlands and 

riparian areas. 

Rehabilitate gazetted wetlands and 

riparian areas. 

Lands, WRA, 

NEMA, County 

Government 
150 m 

Unregulated 

Mining  

Land degradation 

Waste generation 

Air and Noise pollution 

Accidents 

Depletions of reserves 

Enforcement of relevant laws. 

Education and awareness. 

Rehabilitate degraded sites. 

Form management teams 

Department of 

Mining, 

Environment, Lands, 

KFS, NEMA, WRA, 

Transport and 

Infrastructure 

200 m 

Rocky and 

infertile land 

Reduced crop and animal 

Productivity 

Smart agriculture 

Soil erosion control 

Department of 

Agriculture 
80 m 

Mixed and 

inappropriate 

land use  

Land degradation. 

Air and water pollution 

Rise in airborne and 

water-borne diseases 

Develop land use plans. 

Zoning plans. 

Enforce relevant laws. 

Lands; physical 

planning 

County government 

NEMA 

30 m 

Gender inequality 

in land allocation 
Stalled economic growth. 

Enforce gender equality laws. 

Educate and create un-biased 

awareness to both genders 

Gender mainstreaming 

All departments 

Social services 
30 m 
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Table 3.3: DiPSIR Model for Lands and Soils in Vihiga County 
THEMATIC 

AREA 
STATE 

DRIVERS  

(Cause) 
PRESSURES IMPACT RESPONSE 

Lands degraded  Search for 

livelihood 

 Agricultural 

production 

 Livestock 

production 

 Mining & 

quarrying 

activities 

 Timber 

 Fuel wood 

 Demand for land 

 Market demand 

for forest products 

& biodiversity 

species 

 Wood fuel 

(firewood & 

charcoal) 

 Timber for 

commercial 

 Demand for more 

land for 

agricultural 

activities 

 Market demand 

for agricultural 

products 

 Loss of habitat and 

biodiversity 

 Changes to micro-

climates. 

 Loss of food and 

water for wildlife 

 Loss of biodiversity. 

 Interference with 

wildlife ecosystem 

 Loss of endangered 

animal spp. 

Loss of biodiversity 

Reduced tourism 

Loss of human life 

 Loss of wildlife 

Loss of cultural 

values 

 Loss tourism sites 

 Develop & implement 

afforestation & reforestation 

programs. 

Promote on-farm forestry. 

 Rehabilitate degraded areas in 

the natural forest orce existing 

Laws & regulations 

 Create awareness programs for 

all stakeholders 

 Establish & protect boundaries 

 Improve KWS response in the 

County 

 Develop & implement 

Protection programs for 

endangered species (Flora & 

fauna) 

 Protect endangered forests & 

wetlands 

 Gazette& rehabilitate cultural 

sites 

 

Table 3.4: Opportunity Framework 

Thematic Area Asset Opportunity Issues/Threats 

Wildlife, 

Biodiversity and 

Tourism 

 Available Wildlife species 

 Rich Biodiversity 

 Available conservation 

areas 

 Rich culture and cultural 

sites 

 Unique attractive sceneries 

 Good and affordable 

hospitality facilities and 

entertainment 

 Proximity to neighboring 

counties 

 A good cool climate and 

rainfall 

 Conserve and protect wildlife & 

Biodiversity species 

 Introduce new wildlife species in 

the county 

 Build a vibrant tourism industry 

 Gazette conservation areas 

 Develop hospitality facilities to 

higher standards and capacity to 

make Vihiga County a preferred 

destination for visitors to 

neighboring counties 

 Undertake more research on 

Wildlife and Biodiversity 

 Deforestation of conservation 

areas 

 Encroachment into forests and 

wetlands 

 Poaching of wildlife 

 Human wildlife conflicts 

 Over-exploitation of 

endangered spp. 

 Encroachment into cultural 

sites 

 Lack of compliance & 

enforcement of existing 

Laws & regulations 

 Land tenure & conflicts 
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CHAPTER FOUR:  CLIMATE CHANGE AND VARIABILITY 

4.1 Introduction  
Kenya’s climate is already changing. The Fifth Assessment Report of the Intergovernmental Panel on 

Climate Change (IPCC) presents strong evidence that surface temperatures across Africa have increased by 

0.5-2°C over the past 100 years, and from 1950 onward climate has changed the magnitude and frequency 

proportionate to extreme weather events. The frequency of cold days, cold nights and frost has decreased; 

while the frequency of hot days, hot nights and heat waves has increased. Climate change is a global 

phenomenon that generates development challenges, of great magnitude with far reaching social, economic, 

and human development impacts. To this end the international community is united in its efforts to combat 

predicted effects. 

 

Climate variability is a term used to describe variations in the mean state and other characteristics of climate; 

for instance, chances or possibility of extreme weather among others on spatial and temporal scales beyond 

that of individual weather events. The long rainy season has become shorter and drier, and the short rainy 

season has become longer and wetter, while overall annual rainfall remains low. The long rains have been 

declining continuously in recent decades, and droughts have become longer and more intense and tend to 

continue across rainy seasons. The frequency of rainfall events causing floods has increased in East Africa 

from an average of less than three events per year in the 1980s to over 7 events per year in the 1990s and 10 

events per year from 2000 to 2006, with a particular increase in floods.  

 

The effects of climate change on vulnerable groups such as women, children, among others take a priority 

position. Gender perspectives and the needs of persons living with disability should be integrated in 

decision-making processes. The county government endeavors to harness emerging opportunities for the 

benefits of the people of Vihiga County. Every effort is being taken to green the county using indigenous 

trees and sustainable plant species such as bamboos, and fruit trees. This will increase forest cover, 

especially in agroforestry systems, thereby re-creating degraded ecosystems with the view to increasing the 

yield of water into wetlands, ravines, streams and rivers and the general availability of good water quality 

for both human and animal consumption. This approach aims at rehabilitating, restoring and reclaiming 

degraded ecosystems and landscapes thus enabling enhanced human livelihoods. 

 

The County experiences equatorial type of climate with fairly well distributed rainfall throughout the year 

with an average annual precipitation of 1900mm. Temperatures range between 14°C – 32°C with a mean 

temperature of 23°C. Long rains are experienced in the months of March, April and May while short rains 

are experienced in the months of September, October and November. The driest and hottest months are 

December, January and February with an average humidity of 41.75%. 

 

 

4.2 Climate Change Contributing Factors 
Major factors contributing to Climate Change in Vihiga County include: - 
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1. Nutrient Pollution resulting from Farm Chemicals 

2. Deforestation 

3. Poor management of livestock waste 

4. Charcoal Burning 

5. Motor Vehicle Emissions 

6. Unsustainable agricultural practices 

7. Poverty in all forms 

8. Huge population that has put pressure on natural resources 

 

 

4.3 Effects of Climate Change on Resources in Spatial and temporal distribution 
 

4.3.1 Agriculture & Livestock 

Agriculture is central to human survival and is probably the human enterprise most vulnerable to change in 

climate. Agriculture sector is the lifeline and the single largest sector of Vihiga County’s economy. The total 

acreage under food and cash crops is approximately 26,865 acres and 25,815 acres respectively. The main 

crops grown for subsistence include beans, maize, sorghum, finger millet, potatoes, groundnuts, kales. Key 

issues in this sector include prevalence in pest and diseases, change in crop varieties, reduced yields – change 

in crop varieties e.g., from 6 series to 5 series, reduced planting seasons due to shift in rainfall seasons, and 

post-harvest loses. 

 

4.3.2 Forests 

The main forest type is the tropical rain forest covering a total area of 4,160.9 hectares. These are Kibiri and 

Kaimosi forests consisting of indigenous and exotic tree species on a 3,691.3 Ha space and Maragoli Hills 

forest consisting of 469.6 ha. Maragoli hills forest has been destroyed through anthropogenic activities. 

Destruction of forests in the county, and the resultant biodiversity loss, is a key environmental challenge. 

Population growth, agricultural expansion, over-dependence on wood-fuels, and low levels of a forestation 

has worsened the situation. Climate change is likely to have multi-facet adverse effects on ecosystems as a 

whole, particularly on the already vulnerable forestry sector. Consequently, the most likely impacts of 

climate change will be decreased productivity, changes in species composition, reduced forest cover, 

unfavorable conditions for biodiversity, higher flood risks and the like. Population growth and associated 

increase in demand for farming and residential land is undoubtedly set to accelerate deforestation and 

exacerbate effects of climate change in the county. 

 

4.3.3 Wetlands 

Natural and artificial wetlands are important resources for livelihoods among riparian- and wetland-

dependent communities. Natural wetlands are productive and sensitive ecosystems and are known to support 

endemic wildlife and considerable human population living around them. Wetlands are associated with 

carbon sinking, climate regulations, fragile habitats, natural effluent treatment and regulated discharge of 

water into existing streams and river systems. They are endowed with plant genetic diversity supporting 
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large numbers of bird, mammal, reptile, amphibian and invertebrate species. However, human encroachment 

together with unsustainable resource exploitation continues to diminish wetland goods, particularly loss of 

vital ecosystem services. Vihiga’s wetlands play an important role in maintaining and sustaining regional 

ecological processes that support globally important biodiversity such as birds’ migratory routes. There has 

been a dramatic change in the ecosystem of the wetlands in the County in the last decade, affecting its ability 

to function as a habitat for various fauna and flora. River Yala forms the natural border between Kibiri and 

Kakamega Forests as it streams from Nandi Escarpment, where it originates. It flows almost across the entire 

north border of Vihiga. River Yala and its tributaries in Kibiri Forest that include Itsava Mwala, Lujesii (the 

Yordan), Malovi, Sirwa, Lurungula, Ishianda, Lunyu, Ishirongo, Malungu, Musanyi and Ijivir, is the major 

lifeline in Vihiga, and its water is utilized for watering livestock, domestic use, and small-scale irrigation. 

 

 

4.4 Analysis of the Impacts of Climate Change on Women and Youths 
Climate change is likely to affect poor and underprivileged regions, communities and people 

disproportionately as they are more vulnerable and have the least resources to adapt. In Vihiga County, 

women and youth are likely to be affected more by climate change as majority of them participate in the 

highly susceptible agricultural activities. The high risk of climate change increase workload for these 

vulnerable groups, more so in agriculture production, collecting fuelwood and water. The situation is worse 

during extreme climate events and disasters. The County Government of Vihiga fully recognizes that women 

and youth are powerful agents of change in development. Because of this, it promotes their participation in 

policy formulation and decision-making related to climate change. To further address gender aspects of 

vulnerability, the County Government of Vihiga, in collaboration with other relevant entities, strive to: 

 

1. Strengthen women and youth participation in climate change programs like climate change policy 

and legal regime; 

2. Ensure reduction in the vulnerability of women and youth to climate change impacts, particularly 

in relation to their critical roles in rural areas in provision of water, food and energy; 

3. Recognize and involve women and youth in decision making in use and management of natural 

resources and related activities impacted upon by climate change; 

4. Develop gender-sensitive criteria and indicators related to vulnerability and adaptation in the 

context of gender differences; 

5. Develop and implement climate change vulnerability-reduction measures that focus particularly on 

the needs of women and youth; 

6. Incorporate women and youth in decision-making processes on climate change mitigation and 

adaptation initiatives, based on indigenous knowledge. 

 

 

4.5 Impact of climate change on inter- and intra-generational issues 
The current generation is experiencing effects of climate change as already explained above. Since the 

county has no historical background on conservation and resource utilization, the future generations are 
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highly predisposed to impacts of climate change such as shortage of water due to rivers becoming more 

seasonal as a result of decreasing rainfall and higher evaporation rates. Already there are signs of conflict 

on water use due to diminishing water sources within the county and encroachment into riparian reserves. 

The temperatures are on the rise which fits in with the global scenario and the decreasing forest areas 

contribute to worsening the situation. However, with the decreasing forests, another trend of farm forest is 

emerging as the people try to solve the problem of shortage of wood products. There is also an emerging 

trend of adoption of biogas and solar in addition to more use of electricity. These are positive steps towards 

climate change mitigation that will benefit the future generations. 

 

 

4.6 Legal and policy Framework on climate change 
The international response to climate change is founded upon the United Nations Framework Convention 

on Climate Change (UNFCCC) that entered into force in 1994. Kenya is Party to UNFCCC and signed the 

Convention on 12th June 1992 and ratified it on 30th August 1994. The Kyoto Protocol, a greenhouse gas 

emissions reduction treaty linked to the UNFCCC, was adopted by the COP in 1997 and entered into force 

in 2005. The Kyoto Protocol is an international agreement that commits developed countries and countries 

in transition to market economics to reduce their overall GHG emissions. The Kyoto Protocol created the 

Clean Development Mechanism (CDM) under which developing country projects that reduced emissions 

and contributed to sustainable development earned credits that could be sold to countries or companies with 

a commitment to reduce emissions. 

 

The Paris Agreement defined the Nationally Determined Contributions (NDCs) and entered into force 

internationally on 4th November 2016, thirty days after 5th October 2016, the date on which the threshold for 

entry into force was achieved. As of May 2018, 178 Parties had ratified the Convention, surpassing the 

threshold for entry of at least 55 Parties to the Convention accounting in total for at least an estimated 55% 

of the total global GHG emissions. The Paris Agreement was ratified by Kenya on 26th December 2016 and 

came into force on 27th January 2017. Kenya’s NDC sets out the country’s actions to contribute to achieving 

the global goal set out in the Paris Agreement (NEAP-2018). 

 

At the regional level, the African Union’s Agenda 2063 commits to climate change action that prioritizes 

adaptation and calls on member countries to implement the Programme on Climate Action in Africa, 

including a climate resilient agricultural development programme. Agenda 2063 commits to building 

climate resilient economies and communities, and notes that participation in global efforts for climate 

change mitigation will support and broaden the policy space for sustainable development.  

 

The Policy prescribes statements and actions to guide adaptation and mitigation to reduce the vulnerability 

of the region, enhance adaptive capacity, and build socioeconomic resilience of vulnerable populations and 

ecosystems. The EAC is developing a climate change bill and forest policy and strategy; and exploring the 

establishment of an alliance on carbon markets and climate finance. 
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The East African Community (EAC) Secretariat developed a Climate Change Policy and Strategy (2010) 

to guide partner states and other stakeholders on the preparation and implementation of collective measures 

to address climate change in the region. 

 

The Lake Victoria Basin Commission developed a Climate Change Adaptation Strategy and Action Plan 

(2018-2023) that presents a roadmap for addressing and adapting to climate change impacts.  

 

The African Forest Landscape Restoration Initiative (AFR100) aims to bring 100 million hectares of 

land in Africa into restoration by 2030. The commitments announced under AFR100 also support the Bonn 

Challenge adopted in 2011, whose overall objective is to restore 150 million hectares by 2020; the New 

York Declaration on Forests that stretches the goal to 350 million hectares by 2030; and the African Resilient 

Landscapes Initiative to promote integrated landscape management to promote adaptation to and mitigation 

of climate change. 

 

The Constitution of Kenya (2010): Article 10 sets out national values and principles of governance, such 

as sustainable development, devolution of government, and public participation, that are mandatory when 

making or implementing any law or public policy decisions, including climate change. Article 42 provides 

for the right to a clean and healthy environment for every Kenyan, which includes the right to have the 

environment protected for the benefit of present and future generations through legislative and other 

measures (Kenya 2010 Constitution). 

 

The Climate Change Act, 2016 is the key legislation guiding Kenya’s climate change response, setting the 

legal basis for mainstreaming climate change considerations and actions into sector functions, and providing 

the legal foundation of the NCCAP. This NCCAP 2018-2022 responds to provisions in the Climate Change 

Act, 2016 that require the updating of the NCCAP every five years. 

 

Vihiga County has developed Climate Change Policy (2018-2022) and enacted the Climate Change Fund 

Act, 2019. The county has also established a Climate Change institutional framework to support its 

implementation. 

 

 

4.7 Interventions of Coping with the Effects of Climate Change 
1. Set up early warning systems 

2. Establish Disaster Response Units 

3. Establish responsive risk management systems such as crop insurance for farmers 

4. Provide Climate Information Services for communities, farmers 

5. Develop a county vulnerability assessment  

6. Develop and implement County gender and inter-generational responsive awareness plan  

7. Build Capacity on climate change response, climate finance, and monitoring and reporting  

8. Formulate Climate Change Funds Regulations 
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Table 4.1: Environmental Management Plan for Adaptation and Mitigation Measures on Effects of 

Climate Change 
Climate Change 

related issues 

Impacts on the 

Environment 

Adaptation/Mitigation 

action to be taken 
Responsibility 

Costs in 

KES 

Prolonged dry 

seasons 

 Water shortages 

 Reduced crop 

productivity 

 Construction of Dams 

 Enhance rainwater 

harvesting mechanisms 

 Promote Climate smart 

Agriculture 

 Water Department 

 Department of Agriculture  

 Department. of Transport & 

Infrastructure 

100 m 

Floods 

 Crop 

destruction 

 Increased water 

borne diseases 

& malaria cases 

 Siltation of 

rivers & lakes 

 Destruction of 

roads 

 Construction of terraces 

 Afforestation 

 Construction of gabion & 

scorches 

 Construction of water pans 

 Departments of Agriculture, 

Environment & Health 

 Department of Transport & 

Infrastructure 

 KFS 

150 m 

Land/Mudslides 
 Increased soil 

erosion 

 Construction of gabions 

 Promote climate smart 

agriculture 

 . plant trees 

 Protect fragile areas & 

riparian reserves 

 Department of Agriculture 

 Department of Environment 

 Department of Roads & 

Infrastructure 

150 m 

Increased Invasive 

Species 

 Reduced 

agricultural 

Productivity 

 Post-harvest 

losses. 

 Promote adoption of new 

variety of crops that are 

tolerant. 

 Physical removal & safe 

disposal 

 Use appropriate herbicides 

 Department of Agriculture 100 m 

Increased 

temperatures 

 Increased pests 

and diseases 

 Reduced labour 

hours 

 Introduction of pest/disease 

resistant crop spp. 

 Pesticide spraying 

 Promote mechanized 

farming 

 Department of Agriculture 100 m 

Heavy rains and 

hailstorms 

 

 Destruction of 

crops 

 Flooding 

 Promoting agroforestry as 

wind breakers 

 Subsidies to farmers 

 Construct water pans 

 Construction of trenches & 

terraces 

 Department of Agriculture 

 Department of Roads & 

Infrastructure 

 Environment 

60 m 
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CHAPTER FIVE:  WATER RESOURCES AND WATER 

POLLUTION 

 

5.1 Water Resources 

5.1.1 Introduction 

Water is an essential resource for life. However, the availability of freshwater varies widely with 

geographical location. Both natural conditions and anthropogenic activities affect the quantity and quality 

of water. The major water sources in Kenya include lakes, rivers, shallow wells, springs, dams etc. Table 

5.1 shows the major sources of water in Vihiga County. 

 

 

Table 5.1: Sources of water in Vihiga County 

Source of water Quantity M3 per hour yield 

Bore holes 50 200 

Rivers 1 400 

Dams 2 208 

Springs  500 1,500 

Hand dug wells 40 150 

Source: Department of Water Vihiga County, 2019 

 

 

5.1.2 Surface water 

Vihiga County has three major forms of surface water namely, rivers, dams and wetlands spread all over 

the County as discussed below. 

 

5.1.2.1 Rivers 

River Yala is the main permanent river in the County and it traverses from the Eastern to Western side of 

the County. The river flows from Nandi County towards Kakamega County and forms part of the northern 

boundary of Vihiga County. 

 

  



20 
 

Table 5.2: Major River Yala Tributaries in Vihiga County 

Tributaries Approximate Length (Km) 
Approximate area covered 

(Km2) 

Edzava 37.5 171 

Zaaba 17.0 82 

Garagoli 18.2 68 

Total 72.7 321 

Source: Department of Water Vihiga County, 2019 

 

 

Three main rivers Edzava, Zaaba and Garagoli, feed into River Yala. These tributaries are the major sources 

of water schemes in the County. Table 5.2 shows the extent of coverage of the tributaries in Vihiga County 

 

5.1.2.2 Dams 

Vihiga County has two water storage basins (dams) - Kaimosi dam in Shamakhokho area (Kaimosi water 

supply) and Gikuyu in Mudete area, with a total filled up capacity of 100,000 m3 and occupying more than 

50,000 m2. However, due to intensive agricultural activities upstream, Kaimosi and Gikuyu dams are 

currently 80% and 50% filled, respectively. 

 

5.1.2.3 Wetlands and Springs 

Wetlands are small water catchments and are sources of more than 1000 springs in the County. There are 

approximately 17 major wetlands in the County. Some of these wetlands have been completely encroached 

and reclaimed for farming purposes. The type of crops grown includes maize, beans, Eucalyptus, Napier 

grass, vegetables etc. These crops are not appropriate for wetland conservation. There is need to gazette, 

reclaim and conserve the wetlands. 

 

More than 50% of Vihiga County rural population relies on water from springs for their domestic use. Some 

of these springs have a high potential for development of piped water system. Currently Vihiga County has 

eight water schemes (Idukhu, Mulubalanga, Wobimbo, Wanduati and Kayila, Hamisi, Vihiga and Sosiani). 

However, only three (Hamisi, Vihiga and Sosiani) are gazetted. Most springs are protected but require 

periodic rehabilitation. 

 

5.1.2.4 Ground water 

The ground water bearing formation in the County are classified into Kavirondian, Nyanzian, Granites and 

Basalts. The water is located in vertical faults zones, and in the slightly weathered, unaltered and in highly 

fractured zone just above the bedrock. This water bearing formations are either shallow or deep seated and 

therefore access is through hand digging for shallow wells or drilling boreholes. The hydrogeology of an 

area is normally intimately dependent upon the nature of the parent rock, structural features, weathering 

processes, recharge mechanism and the form and frequency of precipitation. 
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The midland environment of Vihiga County offers a reasonable groundwater potential (moderate to good) 

as evidenced by numerous springs throughout the County. This water is majorly for domestic use. However, 

areas of Nyang’ori, Tigoi, Madzuu, parts of Luanda and Banja have limited groundwater potential. A number 

of boreholes that were drilled in these areas in the past are dysfunctional due to insufficient water. 

 

5.1.2.5  Rainwater 

The area receives bimodal rainfall with the long rains extending from March to June and short rains between 

September to November. The mean annual rainfall is 1800–2000 mm with 66% reliability. This therefore 

implies that rainwater harvesting through roof catchment remains a potential to be harnessed. 

 

 

5.2 Water Utilization in Vihiga 
The main uses for water in the County are in domestic use and watering animals. Other uses include 

industrial and agricultural production. Although water is required to meet various needs, its access remains 

a challenge since a majority of the households are not connected to piped water and/or walk long distances 

to fetch water. 

 

 

Table 5.3: Water utilization in Vihiga County 

Household use of water 
Liters of water use in 

HH with piped water 

Litres of water use in 

HH without piped water 

Litres higher use in HH with 

water 

Livestock 94 64.4 29.6 

Kitchen garden 45.7 15.7 30 

Bathing 41.8 15.1 26.7 

Washing cloth 37.8 3.6 34.2 

Tree seedling 37.0 22.4 14.6 

Washing utensils 32.8 20.6 12.2 

Cooking 26.7 21.2 5.5 

Human consumption 15.8 15.1 0.7 

resurfacing floor 2.6 3.4 -0.8 

Total 334.2 181.4 152.8 

Source: Department of Water Vihiga County, 2019 

 

 

5.3 Water Pollution 
Land-use contributes to the highest percentage of water pollution in the County, which may render the 

various water sources unfit for human use, including drinking. It can also profoundly affect natural 
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biological systems, leading to the over fertilization, eutrophication of lakes or to the accumulation of unsafe 

levels of organic residues and metals in fish and other marine life. 

 

5.3.1 Poor methods of farming 

Deforestation and other poor methods of farming have affected Riparian areas of River Yala and its 

tributaries in Vihiga County. Almost all riverbanks, wetlands and hilltops have suffered encroachment. The 

high turbidity of water in the rivers is enough evidence. 

 

Poor farming methods contribute to the highest pollution because of: 

 Soil erosion due to cultivation on hilltops steep slopes and riparian land. 

 Inadequate soil and water conservation measures. 

 Pollution of rivers and streams due to the release of agro-chemicals that drain from the farms. 

 Pollution caused by poor liquid and solid waste management. The County lacks a sewerage system 

and inappropriate solid waste management disposal sites. 

 

Catchment Degradation 

Catchment degradation may be as a result of human encroachment and poor agricultural practices. For 

example, cutting and burning vegetation, tilling etc., may all contribute to water pollution. 

 

Poor Liquid Waste Disposal 

Management of liquid waste remains a big problem in the County, since there is no established sewerage 

system. The prevalent means of waste disposal is through pit latrines and septic tanks which ultimately find 

its way into surface and underground water sources. Thus, the discharge of this untreated waste from 

sanitation facilities is one of the major pollutants of the water sources in Vihiga County. Also, Water 

pollution is also due to effluent discharge from industries. 

 

5.3.4 Poor Solid Waste Management  

Environmental degradation due to solid waste is one of the main pollutants of surface water sources. As a 

result of poor waste handling and disposal this waste is swept by storm water to water bodies thus polluting 

it. Also, leachate from dumpsites is a major pollutant. The County is in the process of developing policies 

and strategies to manage solid waste. 

 

5.4 Legal matters. 

The following are some of the policies and regulations that govern the management of water in Vihiga 

County: - 

 Water Act, 2016 

 EMCA Cap 387 (Water quality regulations of 2006, Solid Waste Management Regulations 2006 

 WRA  

 The water department is in the process of formulating a County Water Policy 
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Table 5.4: Environmental Management Plan for Water and Water Pollution Issues and Mitigation 

Measures 

Issue 
Impacts on the 

Environment 

Adaptation/Mitigation action to be 

taken 
Responsibility 

Costs 

in KES 

Disappearing 

springs 

 Water shortages 

 Water conflicts 

 Depleted rivers 

 Create awareness 

 Rehabilitation of catchment areas 

 Protection and conservation of 

wetlands 

 Removal of eucalyptus from spring 

catchments and riparian areas  

 County Assembly 

 Water Department 

 WRA 

 NEMA 

 CEC 

100 m 

Inadequate water 

for domestic and 

agriculture use 

 Poor sanitation. 

 Low crop and animal 

yield. 

 Water rationing. 

 Spring protection. 

 Rainwater harvesting techniques. 

  borehole drilling. 

 Water reuse and recycling. 

 Catchment protection (tree planting) 

 Department of 

Agriculture, 

Environment & 

Health 

 WRA 

 CEC 

 Transport & 

Infrastructure 

300 m 

Lack of sewerage 

system 

 Effluent discharge to 

environment (water & 

drainage systems). 

 High occurrence of water 

borne diseases. 

 Construct sewerage system 

 Enforce existing laws & regulations 

 Develop urban development plans 

 Department of 

Environment, 

water 

 NEMA 

 Dept. of Physical 

Planning 

500 m 

Water 

contamination 

from agricultural 

practices 

 Eutrophication 

 Contaminated Water 

 Embrace environmentally friendly 

agricultural practices 

 Regulate and control chemical use in 

agriculture. 

 Awareness creation. 

 Law enforcement. 

 Department of 

Environment, 

Agriculture 

 NEMA 

80 m 

Water 

contamination 

from 

industrialization 

 Contaminated Water 

 Loss of biodiversity 

 Build capacity 

 Embrace appropriate technologies 

 Enforcement of existing laws & 

regulation 

 Dept. of Trade & 

Industries 

 Department of 

Agriculture 

 NEMA 

30 m 
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Table 5.5: DiPSIR Model for Water Sector 
THEMA

TIC 

AREA 

STATE 
DRIVERS  

(Cause) 
PRESSURES IMPACT RESPONSE 

Water 

resource 

Reduced 

water 

 Increased human 

settlements demand 

and activities 

 Eucalyptus trees 

planted in catchment 

areas 

 Unsustainable 

agricultural practices 

 Unsustainable plot 

sizes 

 unsustainable 

exploitation of 

wetlands & riverine 

resources 

 High Market 

demand for 

timber and 

firewood 

 Political 

interference 

 High demand for 

land 

 Utilization of 

wetlands 

resources for 

commercial 

purpose such as 

basket making 

 Water shortages 

 Water related 

conflicts 

 Drying wetlands, 

springs, 

boreholes and 

wells 

 Depleted rivers 

 Rehabilitation of 

catchment areas & 

riparian zones 

 Removal of eucalyptus 

from spring catchments 

and riparian areas 

 Protection and 

conservation of wetlands 

 Multi-disciplinary 

approach to land use 

practices 

 Enforce existing Laws, 

regulations & standards 

Water 

recourse 

Contaminated

/ polluted 

water 

 Encroachment into 

wetlands & river 

riparian zones 

 Lack of sewerage 

system 

 Uncontrolled 

agricultural practices  

 Industrialization and 

other uncontrolled 

economic activities 

such as car wash 

 Lack of awareness 

 Rapid urban 

growth 

 Increasing 

population (urban 

& rural 

settlements) 

 Inadequate/lack of 

infrastructure and 

services 

 turbid water in 

the rivers 

 Effluent 

discharge into the 

environment 

(water courses & 

drainage 

systems). 

 High occurrence 

of water borne 

diseases. 

 Eutrophication 

 Contaminated 

water 

 Build sewerage system 

 Enforce existing Laws 

& Regulations 

 Legislate new l 

 Laws, rules & Standards 

to address the gaps 

 Enhance sound 

cultivation methods. 

 Regulate and control 

chemical use in 

agriculture and other 

economic activities. 

 Create awareness 

creation. 

 

 

 

Table 5.6: Opportunity Framework 

Thematic Area Asset Opportunity Issues/Threats 

Water resources 

 Rivers 

 Springs 

 Wetlands 

 Rainwater 

 Dams 

 Bore holes 

 Hand dug wells 

 Promote & enhance appropriate 

ways/methods of harvesting & storage of 

rainwater for domestic use & storm water for 

agriculture &commercial use 

 Conserve & protect wetlands & rivers 

riparian zones 

 Conserve & protect catchment areas 

 Create awareness to all stakeholders 

 Land tenure 

 Poor agricultural practices 

 Week implementation of 

existing laws & regulations 

 Poverty 

 Illiteracy/ignorance 
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CHAPTER SIX:  WILDLIFE, BIODIVERSITY 

AND TOURISM 

6.1 Wildlife 
Traditionally, wildlife refers to undomesticated animal species, but its extension includes all organisms that 

grow or live wild in an area without being introduced by humans. Wildlife conservation refers to the practice 

of protecting wild species and their habitats. Major threats to wildlife include habitat destruction, over 

exploitation, poaching, pollution and effects of climate change. 

 

 

6.2 Biodiversity 
Biodiversity refers to the variability among living organisms (flora and fauna) from all sources including 

ecosystems and the ecological complexes of which they are a part. Livelihoods are anchored onto 

biodiversity through provision of genetic resources for food. The rich biodiversity in Vihiga County 

contributes to regulation of atmospheric gaseous composition, sustenance of wetlands, regulation of the 

hydrological cycle and climatic condition, generation and conservation of fertile soils, disposal and 

breakdown of wastes, crop pollination, and pollutants absorption.  

 

 

6.3 Status of Biodiversity and Wildlife in the County 
Biodiversity in Vihiga County exist in pockets of forests, hills and wetlands. The forest ecosystems include 

Kibiri, Maragoli Hills, Kaimosi, community (cultural and religious), shrine centers and farm forests. Hills 

such as Maragoli, Ebusiekwe, Ebuhando, Esalwa, and Mudzazi are important water towers in the county. 

Table 6.1 illustrates key habitats and factors threatening their existence. 

 

 

Table 6.1: Biodiversity Areas that need to be Conserved 

Biodiversity area Issues 

Kibiri Forest 
Encroachment, illegal gold mining within the forest, farming along River Yala, 

deforestation, illegal and uncontrolled grazing, uncontrolled firewood collection 

Kaimosi Forest 
Deforestation, encroachment, conversion into other forest type (plantation), need 

for development land 

Maragoli Hills Forest 

Encroachment, quarrying activities; deforestation, illegal and uncontrolled 

grazing, uncontrolled firewood collection; poaching of wild plants and animals; 

intensive agriculture, population explosion and community hostility. 

Community cultural forests 

and shrines 

Deforestation, encroachment, conversion into other forest type (plantation), need 

for development land, conflicts over land ownership; intensive agriculture and 

population explosion 

Source: CEC Vihiga County, 2019 
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Wetlands are important areas for biodiversity and wildlife conservation. They play a major role in the 

provision of environmental goods and services including storage and retention of water for domestic, 

agricultural and industrial use. Their regulating services include modifying hydrological flows, recharging 

and discharging ground water resources and diluting or removing pollutants. Their supporting services with 

regard to the hydrological cycle are important for soil formation and retention as well as nutrient cycling. In 

Vihiga County there exist several wetland zones such as Gikuyu, silted old Kaimosi and Emahondo along 

Edzava, Galagoli and Mulwanda Rivers. Most of these wetlands have been reclaimed for farming. 

 

 

6.4 Challenges on biodiversity and wildlife conservation 

6.4.1. Increasing human population 

Vihiga County has a high population density with about 50% living below the poverty line (less than 1 

USD/day), compounded with high unemployment (estimated at about 40% of the labor force; (World Fact 

Book, 2019)) remains a key challenge to maintaining the already fragile ecosystemsby exerting pressure on 

land in search for livelihoods. 

 

6.4.2. Climate change 

Vihiga County has experienced an increase in temperatures over the last 30 years. In 1982, the minimum 

and maximum temperatures recorded were 8.70C and 22.60C, respectively; whereas in 2012 the respective 

temperatures were 10.10C and 24.80C (Kenya Meteorological Department, 2020). Climate change leads to 

habitat degradation and loss of biodiversity through variations in weather patterns that eventually lead to 

desertification. 

 

6.4.3. Deforestation 

In the recent past, the forest cover in the county has been declining due to invasion of forests for settlement 

and agricultural use. Deforestation reduces biodiversity by destroying habitats for wild animals, reducing 

the quantity of water in rivers, reducing water-holding capacity of catchment areas and contributing to soil 

erosion for example, the effects of the destruction of Maragoli forest. 

 

6.4.4. Draining and reclaiming of wetland due to human encroachments 

Most wetlands and riparian areas in the County have been encroached through cultivation, settlements and 

planting inappropriate tree species, as evidenced by siltation and turbidity of water in the rivers and decrease 

in water quantity and quality. This leads to loss of wetland vegetation and endangered animals and bird 

species. 

 

6.4.5. Erosion and landslides 

Hills ecosystems are fragile and highly susceptible to erosion and landslides resulting to loss of topsoil and 

vegetation cover as evidenced in soil erosion in Maragoli hills, landslides in Banja and rockfalls around 

Kima. 
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6.4.6. Invasive species 

Invasive species dominate the new environment and drive out native species to the point of extinction. This 

dominance leads to many negative socio-economic and environment impacts such as reduction of grazing 

areas, loss of forest products, decline of biodiversity, reduced water flow in rivers and health risks to humans 

and livestock (Rejmanek 1995, Pimentel 2002). Some of the invasive species in Vihiga County include 

Solanum mauritianum, Solanum aculeastrum, Lantana camara, Psidium guajava, Ricinus comunis, 

Caesalpinia decapetala, and someagro-forestry trees and plants such as Caesalpinia decapetala and 

Calliandracalothyrsus 

 

6.4.7. Gold mining  

Micro-scale traditional gold mining by local communities has been going on in Vihiga County since the 

colonial era. The unregulated practice leaves behind chemicals, open holes and bulk solid waste (soils, rocks 

and tailings) that enhance pollution of underground water sources and trap poisonous methane gas, hence 

endangering biodiversity. 

 

6.4.9. Threatened Species of Vihiga County 

Table 6.2 summarizes some of the threatened species in Vihiga County. Kibiri and the adjacent Kaimosi 

Forests are home to many flora, some of which are facing extinction. These species are prone to over 

exploitation due to their high-quality timber and medicinal value. Vihiga County is also home to globally 

threatened bird species. 

 

 

6.5 Proposed areas of research on biodiversity 
There is need for more research on biodiversity in the following areas: - 

 Effects of climate change on biodiversity 

 Ecology of endangered and invasive species in the County 

 Variation patterns in ecosystems 

 Monitoring and evaluation of nature conservation measures 

 Use of local communities in protection of endangered species 

 Ecological consequences of land use patterns 

 Diversification of natural resources conservation and management on fragile ecosystems in Vihiga 

County. 
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Table 6.2: Species of Special Interest in Vihiga County 
Scientific name Common name Local name/comments 

1) Globally threatened species 

Muscicapalendu  Chapin’s flycatcher Shinabukoshe 

Eremomelaturneri Turner's Eremomela  

2) Regionally threatened species 

Campephagaquiscalina Purple throated cuckoo shrike Linamasaa 

Dyaphorophyiaconcreta Yellow bellied white eye  

Phyllastrephushypochloris Toro olive greenbul  

Sheppardiapoliotrera Grey winged robin Lirole 

Tyto capensis  African grass owl Likhule 

Glaucidium tephronotum Red- chested owlet  

4) Range-restricted birds 

Alethepoloicephala Brown- chested alethe  

Blendasyndactyla Red tailed bristlebill  

Neocossyphuspoensis White tail ant thrush Lirole 

Sheppardiaaequatorialis Equatorial akalat  

Sheppardiapaloiptera Grey-winged robin  

5) Mammal species 

Perodicticus potto Ibeanus Eastern potto Nocturnal 

6) Reptiles and amphibians 

Pseudohajegoldii Gold’s Cobra Endangered 

Afrotyphlopskaimosae Kaimosi Blind snake Endemic 

Bitis gabonica Gabon Viper Near Threatened and range restricted 

Agama kaimosae Kaimosi Agama Endemic and range restricted 

Leptopelismackayi Kibiri Forest Tree Frog Range restricted 

7) Threatened tree species 

Olea capensis Elgon Teak Locally threatened and rare 

Prunus Africana  Locally threatened and rare 

 

 

6.6 Proposed Mitigation Measures on key biodiversity issues identified 
Afforestation and re-afforestation programs to enhance hydrological patterns, prevent soil erosion and also 

act as carbon sinks.  

 Promotion of integrated natural resource management. 

 Promote community organizations involvement in biodiversity conservation projects and 

programmes 

 Awareness creation on conservation of biodiversity 

 Enforcement of relevant policies, legislations and regulations 

 

 

6.7 Tourism  

 

6.7.1. Eco-tourism 

Eco-tourism is a natural and culturally based tourism that invests in and supports the protection of the 

environment, respects local cultures and involves local communities to ensure equity amongst all 
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stakeholders. There are several ecotourism sites found in the county namely caves, waterfalls, cultural 

events, shrines and bird watching. 

 

Vihiga County is part of the Western Tourism Circuit. The western tourist circuit of Kenya is home to a 

variety of attractions including but not limited to fresh water-based attractions, mountains, hills and 

escarpments; indigenous forests; caves and rock outcrops; forest reserves, freshwater beaches, waterfalls; 

islands, cultural shrines and cultural events, hospitality cottages, among others. 

 

These hidden treasures provide a lot of opportunities for development of various forms of sustainable 

tourism in general, and ecotourism in particular. However, the natural capital has not been optimally 

exploited for the development of ecotourism and therefore the entire circuit is still lagging behind in various 

types of tourism. The circuit has not been adequately branded and marketed as a destination for eco-tourism. 

 

Fig. 6.1: Kenya’s Western Tourist Circuit 

 

Source: Adopted from Counties map of Kenya 2010 
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There is therefore urgent need for Vihiga County to develop ecotourism circuits and make them visible to 

local, national and international communities with a view to stimulating various forms of sustainable tourism 

in the region. Both public and private sector agencies have major roles to play in promoting ecotourism and 

other forms of sustainable tourism. Both national and county governments are expected to play facilitative 

roles while private sector agencies and the local communities are expected to implement actual programmes 

and projects that are informed by feasibility studies. 

 

Various natural and cultural attractions that exist in Kenya’s Western Tourist Circuit (KWTC) and the 

opportunities they provide to development of ecotourism. Although ecotourism is still an evolving concept, 

Weaver and Lawton (2011) describe it as a field of scientific inquiry that has come of age due to the 

population of books and scholarly articles published on this subject matter and the degree of “speciation” it 

has undergone since its inception. 

 

Kenya’s Western Tourist Circuit (KWTC) is described by the Tourism Board of Kenya as the country’s 

“best kept secret” because it is the least explored by both domestic and international tourists and very little 

is actually known about the diverse natural and cultural attractions hence the use of the term “hidden 

treasures”. If well utilized, the region can grow into one of the leading destinations for ecotourism and 

sustainable tourism in line with the principles of sustainable development as defined by the World 

Commission on Environment and Development (WCED, 1987). 

 

Vihiga County is home to different communities originating from many different parts of this great nation 

Kenya. However, the 4 major indigenous Sub-tribes that call Vihiga County home and add to the rich culture 

of this great County are; Maragoli people, Banyore People, Tiriki People and the Terik People. 

 

6.7.2. The Maragoli People 

The Maragolis are the second-largest ethnic group of the 6 million-strong Luhya nation in Kenya, numbering 

around 2.1 million, or 15% of the Luhya people according the Kenyan census, 2019. The Maragoli people 

are originally from Vihiga and Sabatia sub-counties in Vihiga County. Maragoli clans include the Va-

Gonda, Va-Mavi, Va-Sachi, Va-Saniaga, Va-Vulughi, Va-Ndega, Va-Sari, Va-Ng'ang'a, Va-Yonga, Va-

Kirima, Va-Nondi, Va-Lungusia, Va-Kizungu, Va-Vuluge. It is worth noting that the Maragoli people are 

also found in Uganda. 

 

6.7.3. The Tiriki People 

The Tiriki community is one of the tribes of the larger Luhya community who majorly reside in Hamisi 

Sub-County of Vihiga County. They speak Ludiriji. Chief among the customs of the Tiriki is the 

circumcision ceremony, which is known as Itumii (to mean a secret), a rite of passage into manhood for the 

young Tiriki boys. They are famous for this rite because of the elaborate masks and body paint. 
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6.7.4. The Banyore People 

Just like all other Bantu and Luhya people in particular, the Banyore migrated from the Congo Basin in the 

17th and 18th Centuries. They are neighboured by the Idakho people at Kilingili, the Abakisa to the west, 

Maragoli to the East and the Luo to the south. They originate from Emuhaya and Luanda Sub-Counties. 

They have over 20 clans.  

 

6.7.5. The Terik People 

Terik people are an agro-pastoralist indigenous minority community of Kalenjin group resident in what 

remains of their ancestral lands in Vihiga (Hamisi Sub-County; mainly Gisambai, Banja, Tambua and 

Jepkoyai wards), Kisumu and Nandi Counties of Kenya. 

 

6.7.6. Cultural tourism sites in Vihiga 

 

6.7.6.1. Nganyi Hill 

These spectacular hills found in the Ebusyekwe clan are commonly referred to as the hills of the rainmakers. 

It is believed that the first rainmaker (Anyole) used to dwell within the hills. There is a community 

meteorological radio station within the hills. The radio station was established to honor Anyole who was a 

prominent rainmaker. 

 

 

Photo 6.1. Nganyi Hills 
Source: Field studies, 2015 

 

 

They have maintained three indigenous forest shrines where they conduct their rainmaking activity. The 

shrines are protected through strictly observed taboos. The rain makers are said to predict weather patterns 

with high level accuracy, and this has attracted tourists from all over the world including researchers. 

Kenya’s Metrological Department works hand-in hand with the traditional weather predictors and has 

established a weather station and radio Ranen at Ebusiekwe hills 
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6.7.6.2. Maragoli and Bunyore Hills 

The Maragoli and Bunyore hills are some of the attraction features located at the southern end of Vihiga 

County which are especially known for hill/rock climbing. They are the highest points in Vihiga County 

and visitors at the top enjoy panoramic view of L. Victoria and greater Nyanza region, Rift Valley region 

and the western part of Kenya.The hills also offer amazing opportunities for hiking and bird watching 

adventures. The County Government of Vihiga, in collaboration with various stakeholders, has shown her 

commitment to re-afforestate the hill. 

 

 

  

Photo: The Maragoli Hills 

 

 

Photo: Bunyore hills 
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6.7.6.3. Mungoma caves 

The Mungoma Caves in Maragoli Hills, are said to be the original home of Murogooli - the ancestor of the 

Maragoli community. The Maragoli community and people of Vihiga County hold an annual cultural and 

welfare event. Tucked in the remote village of Vigulu, the caves are made up of several enormous boulders 

lumped together, leaving hollow winding openings inside. A walk through these openings takes close to one 

hour. However, the darkness in the caves will scare the faint-hearted, so visitors are always advised to carry 

a spotlight to have a clear sight of this intriguing natural wonder. 

 

 

Photo: The famous Mungoma Caves in Maragoli Hills.  

 

 

6.7.7 Hospitality Facilities in Vihiga County 

The county has modern hotels set in natural tranquility characterized by well-manicured lawns and gardens 

which offer a unique blend of relaxation and comfort. Most of the hotels aim at ensuring that guests get to 

experience the unique Western Kenya hospitality and have a taste of traditional/local and international 

culinary delights. Some of these hotels include Sosa Cottages, Triple-T Hotel, Broadpark Hotel, Roddy’s 

Lounge, Harmoso Hotel, Hams Hotel, Alliance Hotels etc. 
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Hotels in Vihiga County 

 

6.7.8 Cultural Attraction 

The different sub-tribes living in Vihiga County have rich cultural folklores for tourist attraction. 
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Photo: Vihiga County Folk Song Team 

 

 

 

Table 6.3: Environmental Management Plan for Biodiversity, Wildlife and Tourism Issues and 

Interventions 

Biodiversity 

Issue 

Impacts on 

environment 

Mitigation Measures (Action to be 

taken) 
Responsible Agency 

Cost 

KES. 

In 

millions 

Deforestation  

 Loss of habitat and 

biodiversity 

 Changes to micro-

climates. 

 Loss of food and water 

for wildlife 

 Afforestation and reforestation 

programs. 

 Promotion of on-farm forestry. 

 Rehabilitation of degraded areas in 

the natural forest. 

 enforcement of relevant laws 

 KFS 

 Count Government 

 CEC 

 KWS 

200 M 

Encroachment 

into forests and 

wetlands 

 Loss of biodiversity. 

 Interference with 

wildlife ecosystem. 

 Law enforcement 

 Awareness creation 

 KFS 

 KWS 

 County Government 

20 M 

Poaching of 

wildlife 
 Loss of endangered 

animal spp. 

 Law enforcement 

 Awareness creation 

 KWS 

 County Government 
10 M 

Human wildlife 

conflicts 

 Loss of human life 

 Loss of wildlife 

 Awareness creation 

 Establish boundaries 

 Improve KWS response 

 KWS 

 County Government 
20 M 

Over-

exploitation of 

endangered spp. 

 Loss of biodiversity 

 Reduced tourism 

 Spp. Protection programs. 

 Protection of endogenous forests. 

 Protection of wetlands. 

 KWS  

 County Government 

 NEMA 

40 M 

Encroachment 

into cultural 

sites 

 Loss of cultural values 

 Loss of tourism sites 

 Gazettement of cultural sites. 

 Rehabilitation of the sites 

 Awareness creation. 

 County government 

 CEC 

 NEMA 

50 M 
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Table 6.4: DiPSIR Model for Wildlife, Vegetation and Biodiversity 
THEMATIC 

AREA 
STATE 

DRIVERS  

(Cause) 
PRESSURES IMPACT RESPONSE 

Wildlife, 

Biodiversity 

and Tourism 

Neglected/

depleted 
 Deforestation of 

conservation areas 

 Encroachment 

into forests and 

wetlands 

 Poaching of 

wildlife 

 Human wildlife 

conflicts 

 Over-exploitation 

of endangered 

spp. 

 Encroachment 

into cultural sites 

 Demand for land 

 Market demand 

for forest products 

& biodiversity 

species 

 Wood fuel 

(firewood & 

charcoal) 

 Timber for 

commercial 

 Demand for more 

land for 

agricultural 

activities 

 Loss of habitat and 

biodiversity 

 Changes to micro-

climates. 

 Loss of food and 

water for wildlife 

 Loss of biodiversity. 

 Interference with 

wildlife ecosystem 

 Loss of endangered 

animal spp. 

Loss of biodiversity 

Reduced tourism 

Loss of human life 

 Loss of wildlife 

Loss of cultural 

values 

 Loss tourism sites 

Develop & implement 

afforestation & reforestation 

programs. 

Promote on-farm forestry. 

Rehabilitate degraded areas in 

the natural forest. 

 Enforce existing Laws & 

regulations 

 Create awareness programs for 

all stakeholders 

 Establish & protect boundaries 

 Improve KWS response in the 

County 

 Develop & implement 

Protection programs for 

endangered species (Flora & 

fauna) 

 Protect endangered forests & 

wetlands 

 Gazette& rehabilitate cultural 

sites 

 

 

Table 6.5: Opportunity Framework 

Thematic Area Asset Opportunity Issues/Threats 

Wildlife, 

Biodiversity and 

Tourism 

 Available Wildlife species 

 Rich Biodiversity 

 Available conservation 

areas 

 Rich culture and cultural 

sites 

 Unique attractive sceneries 

 Good and affordable 

hospitality facilities and 

entertainment 

 Proximity to neighboring 

counties 

 A good cool climate and 

rainfall 

 Conserve and protect wildlife & 

Biodiversity species 

 Introduce new wildlife species in 

the county 

 Build a vibrant tourism industry 

 Gazette conservation areas 

 Develop hospitality facilities to 

higher standards and capacity to 

make Vihiga County a preferred 

destination for visitors to 

neighboring counties 

 Undertake more research on 

Wildlife and Biodiversity 

 Deforestation of conservation 

areas 

 Encroachment into forests and 

wetlands 

 Poaching of wildlife 

 Human wildlife conflicts 

 Over-exploitation of 

endangered spp. 

 Encroachment into cultural 

sites 

 Lack of compliance & 

enforcement of existing 

Laws & regulations 

 Land tenure & conflicts 
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CHAPTER SEVEN:  WETLANDS 

7.1 Introduction 
Wetlands are parts of our landscape that is characterized by the presence of water which influences its 

biogeochemistry. Many wetlands are transitional zones between upland and aquatic ecosystems, although 

others are scattered across the landscape in upland depressions that collect water or in zones where 

groundwater comes to the surface. Wetlands are the most biologically diverse of all ecosystems, supporting 

high concentrations of animals—including mammals, birds, fish and invertebrates—and serve as nurseries 

for many of these species. The most important factor producing wetlands is flooding. The duration of 

flooding or prolonged soil saturation by groundwater determines whether the resulting wetland has aquatic, 

marsh or swamp vegetation. Other important factors include fertility, natural disturbance, competition, 

herbivory, burial and salinity. When peat accumulates, bogs and fens arise. 

Wetlands play a major role in the provision of environmental goods and services including water 

purification, water storage, processing of carbon and other nutrients, stabilization of shorelines, and support 

of plants and animals, the storage and retention of water for domestic, agricultural and industrial use. Their 

regulating services include modifying water flows (hydrological flows), recharging and discharging 

groundwater resources and diluting or removing pollutants. Their supporting services with regard to the 

hydrological cycle are important for soil formation and soil retention and nutrient cycling. The ecosystems 

also provide habitats for a great number of species, promoting biodiversity, which underlies the resilience 

and productivity of ecosystems. The destruction of wetlands is a concern because they are some of the most 

productive habitats on the planet. 

 

In Vihiga County, wetlands are used for recreation (e.g., Yala River, Edzava River, Jordan River and 

associated streams) as well as their spiritual and inspirational fulfillment. Several wetland zones have 

potential for the development of recreational centers such as the Gikuyu Wetlands along the Edzava River, 

the silted old Kaimosi Dam along the Galagoli River bordering Shamakhokho and Muhudu Wards, and the 

Emahondo Wetlands along the Mulwanda River in North East Bunyore. 

 

 

A Heron Bird in a wetland 

(part of the biodiversity 

in Vihiga County 
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7.2 Importance of wetlands in Vihiga County 
Wetlands in Vihiga County perform and support multiple ecosystem services, values, or benefits. Some of 

the common uses include: 

1. Water storage (flood control) 

2. Groundwater replenishment 

3. Shoreline stabilization and storm protection 

4. Water purification 

5. Reservoirs of biodiversity 

6. Pollination 

7. Wetland products 

8. Cultural values 

9. Recreation and tourism 

10. Climate change mitigation and adaptation 

 

 

llustration of Biodiversity in Wetlands ecosystems in Vihiga 

  

 

  

 

Grey Heron and Tree Frog in Kaimosi Swamp, close to the water 

treatment plant 

Dragon Fly – a good indicator of water quality in a wetland Ferns and other aquatic plants along R. Yala, Kibiri forest 

A Foot bridge along River Edzava 
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Table 7.1: Environmental Management Plan for Wetland Issues and Mitigation Measures 
Biodiversity 

Issue 

Impacts on 

environment 

Mitigation Measures 

(Action to be taken) 

Responsible 

Agency 

Cost KES. 

In millions 

Wetland 

encroachment 

Surface water 

depletion. 

Loss of habitat and 

biodiversity. 

Gazettement of wetlands. 

Form wetland 

management teams. 

Law enforcement. 

Awareness creation. 

Count Government 

CEC 

WRA 

NEMA 

40 M 

Use of wetland as 

waste dumping 

sites 

Water pollution. 

Loss of wetlands 

vegetation. 

 

Enact wetland policies 

Law enforcement 

Awareness creation 

Wetland cleaning  

County Government 

NEMA 

WRA 

Community  

40 M 

Planting of 

Eucalyptus in 

wetlands 

Depletion of surface 

water. 

Disappearance of 

springs. 

Cutting of the trees and 

replacing with favorable 

ones. 

Law enforcement 

Awareness creation 

County Government 

NEMA 

WRA 

Community  

150 M 

Conversion of 

wetlands to 

agricultural land 

Loss of wetlands. 

Depletion of surface 

water. 

 

Gazettement of wetlands 

Law enforcement 

Awareness creation 

County Government 

NEMA 

WRA 

Agriculture  

30 M 

Effluent and 

chemical 

discharge into 

wetlands. 

Loss of wetland 

vegetation. 

Water contamination 

Enforce EMCA and other 

laws 

Regulate chemical use in 

farming 

County Government 

NEMA 

WRA 

40 M 

 

 

  

Fresh water Marsh Riverbank stabilization using bamboo 
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Table 7.2: DiPSIR Model for Wetlands 
THEMA

TIC 

AREA 

STATE DRIVERS  PRESSURES IMPACT RESPONSE 

Wetlands 
Degraded 

wetlands 

 Encroachment 

 unsustainable 

exploitation of wetland 

resources  

 Use of wetland as 

waste dumping sites 

 Planting of Eucalyptus 

in wetlands 

 Conversion of 

wetlands to 

agricultural land 

 Effluent and chemical 

discharge into 

wetlands 

 Demand for 

land 

 Economic 

activities (use 

of reeds for 

commercial 

basket making) 

 Surface water 

depletion 

 Loss of habitat and 

biodiversity 

 Water pollution. 

 Loss of wetlands 

vegetation 

 Disappearance of 

springs 

 turbid water  

 Contaminated water 

 Rehabilitation of catchment 

areas & riparian zones 

 Removal of eucalyptus trees 

from spring catchments and 

riparian areas 

 Protection and conservation 

of wetlands 

 Multi-disciplinary approach 

to land use practices 

Gazettement of wetlands. 

 Form wetland management 

teams. 

Water 

recourse 

Contamin

ated/pollut

ed water 

 Lack of sewerage 

system 

 Uncontrolled 

agricultural practices  

 Industrialization and 

other uncontrolled 

economic activities 

such as car wash 

 Lack of awareness 

 Rapid urban 

growth 

 Increasing 

population 

(urban & rural 

settlements) 

 Inadequate/lack 

of infrastructure 

and services 

 Effluent discharge 

into the environment 

(water & drainage 

systems). 

 High occurrence of 

water borne diseases. 

 Eutrophication 

 Water contamination 

 Build sewerage system 

 Enforce existing Laws & 

regulations 

 Enhance sound cultivation 

methods. 

 Regulate and control 

chemical use in agriculture 

& other economic activities. 

 Create awareness 

 

 

Table 7.3: Opportunity Framework 

Thematic Area Asset Opportunity Issues/Threats 

Wetlands 

 Undulating terrain 

 Adequate rainfall 

 Springs 

 Wetlands 

 Rich Biodiversity 

 Develop and implement 

management plans for rehabilitating, 

conserving and protecting wetlands 

 Gazette significantly important 

wetlands in the county 

 Conserve & protect wetlands & 

rivers riparian zones 

 Conserve & protect catchment areas 

 Create & implement awareness 

programmes for all stakeholders 

 Land tenure 

 Poor agricultural practices 

 Week implementation of 

existing laws & regulations 

 Poverty 

 Illiteracy/ignorance 
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CHAPTER EIGHT:  FORESTS, WOODLANDS AND 

ECOSYSTEMS 

8.1 Introduction  
This chapter outlines the types of vegetation, status, value, use, threats and remedial measures in terms of 

fiscal, legal policy and stakeholders responsible. 

 

 

8.2 Forest Cover Types and Species Composition  
The county has two Gazetted forest stations namely Kibiri to the East in Hamisi Sub-County, Shaviringa 

Division, Muhudu and Shaviringa locations while Maragoli hills is in Vihiga Sub-County to the West of 

County Headquarters Mbale respectively, both totaling 4152.9Ha. 

 

Kibiri forest has a backlog of 112 Ha mostly plantation area and pockets of degraded areas 100 Ha (Annual 

work plan 2021-2022). The service struggles to keep the forest secure and have been arresting and arranging 

culprits to courts. Maragoli Hill Forest is the most degraded due to previous human activities. About 400 

Ha need rehabilitation with several stakeholders participating in this a few years back to date. The 

stakeholders involved were county government, National Government, Community through the CFA. 

 

Table 8.1: Vegetation Types and Area of Coverage 

Forest station 

LAND AREA ANALYSIS BY CATEGORY OF FORESTS IN (HA) 
Grand 

total Natural 

Forest 

Plantation 

forest 

Bamboo forest/bush Grass/rock

y 
Wetland 

Bush Bamboo 

Kibiri 3065.1 533 52.7 0.5 30.0 10.0 3691.3 

Maragoli Hills  7.0 2.0 150 1.0 290 0.6 461.6 

Total 3072.1 535.0 202.7 1.5 328.0 10.6 4152.9 

Source: KFS, 2019 

 

8.2.1. Species Composition  

1. The Natural dominant species found in the County include Maesopsiseminii, Ficus sur, croton 

megalocarpus, Cordia abysinica, prunus Africana, polycias fulva and Psidium guava. 

2. Exotic species dominating the plantation section of the forest as per the Participatory Management 

Plan (PMP) 2019 are cypresses lusitanica, pinuspatula and eucalyptus saligna. In farmland the 

dominant species is eucalyptus saligna and Gravellierrobusta. 

3. Other non-gazetted forests include community forest, private under institutions and farm owner 

woodlots. 
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Table 8.2: Forest Cover by Category 

Type Name Vegetation Area 

Community  

Ebusiekwe 

Esiamayal 

Ebuyangu 

Bush  

Bush  

Bush  

34Ha 

14Ha 

8Ha 

Private  Kaimosi 
Natural forest/Exotic 

wood forest  
50Ha 

Total  106Ha 

Source: KFS, 2019 

 

8.2.2. Plantation Forests  

These comprises mainly of exotic species planted in sub-compartments for commercial purposes. They 

include cypress, pine; Eucalyptus and Bischofia Javonica; with cypress being the dominant as per plantation 

management plan. Usually, they are harvested upon reaching rotation age, which ranges between 12-30 

years. 

 

8.2.3. Bush land/glade 

These are areas dominated by small to middle size perennial wood plants with multiple stems and grasses. 

They are found mostly in degraded areas as in Maragoli and open back logs and burnt areas in Kibiri. 

Common species in this site comprises Lantana Camara, Hiragana Madagascariensis and Psidium guava. 

 

 

8.3 Value of Forests 
Generally, forests provide the following functions.  

1. Protective – Stabilizing effect on natural environment, climate amelioration, soil erosion control, 

creates the conditions sustaining bio – diversity and enhances conditions favorable to agricultural 

production. 

2. Productive function - Produces wood e.g., timber, fuel 

3. Non wood products e.g., fruits, herbs for medicine, resins etc. 

4. Establishment of tree nurseries, field operations and employment in eco-tourism. 

5. Acts as carbon sink purifying the air (sequestration) 

6.  Research – for institutions, individuals etc. 

7. Habitat for wildlife 

8. Strengthens national defense 

9. Energy source for industrial use 

 

 

8.4 Forest Uses by Communities 
The main forest products are used as timber, wood fuel, construction poles, transmission poles and herbal 

medicine. Non wood forest products (NWFP)- Beekeeping, soil conservation, water abstraction, shrines 
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fodder/grass for thatching houses and livestock feeds. Others include moss, red ochre, gum and resin, soils, 

ecotourism and farming (pelis) fish breeding sites along River Yala nature reserve. Eucalyptus account for 

about 70% of timber, construction poles and firewood. 

 

 

8.5 Forest Changes (Spatial and Temporal) 
The forest cover has been reducing due to population pressure and need for basic facilities both for National 

and County Government. The two major forests in Vihiga (Kibiri and Maragoli) have been encroached by 

local communities. However, efforts have been made by KFS, National and County governments and other 

stakeholders to plant trees in a bid to restore the lost forest cover. 

 

8.5.1. Spatial 

The dominant species previously found in Maragoli Hills were exotic and indigenous. The trees were 

harvested and poached leaving the hill bare. This created emergence of invasive species like Lantana Camara 

and guavas. In Kibiri, the dominant indigenous species are Maesopsiseminii. Croton megalocarpus were 

harvested in 1990 through selection felling thus reducing the regeneration. The exotic ones stayed along 

period after harvesting as backlog leading to emergence of invasive species as mentioned above. 

 

8.5.2. Temporal 

There is not much change in terms of weather conditions. The dry spell is experienced in January to March, 

hence, does not affect tree physiology. No shading of leaves as the period is too short. 

8.5.2.1 Forest Trends and Analytical Profile of Uses  

In 1980s, forests in Vihiga (Kibiri and Maragoli) used to have higher cover and less degraded areas hence 

there was minimal occupation by invasive species. However, towards the 1990’s, harvesting of large areas 

without any planting took place and ban on shamba system as mode of site preparation occurred thus leading 

to minimal planting if any. These areas remained as backlog for a long period of time leading to emergence 

of invasive species. At the same period excision of forest areas of Shaviringa and Shiru 1986/7 and 1994/95 

was opened up for settlement of the landowners who surrendered their parcel of land for establishment of 

public institutions in Mbale headquarters and other areas within the County. 

 

Efforts in reducing the backlog by the planting was boosted when plantation and livelihood scheme (Pelis) 

was allowed in 2012 as a form of land preparation and cleaning for a period of 3 years when the trees have 

established. The current backlog stands at 112 Ha, while degraded site is about 100 Ha (mainly riparian and 

burnt areas as a result of livestock and human activities). Also, planting in private and community forests 

have been up scaled due to sensitization and establishing of tree nurseries and provision of planting 

materials. The current tree-cover in the county stands at 14% against the national figure of 7.2% and the 

international target of 10% (KFS, 2019) 

 

8.5.2.2 Forests Analytical profile of uses  

The forest sector contributes to the economy by providing the following: 



44 
 

1. Water- Forest watershed provide water which support domestic and industrial use. 

2. Energy – About 70% of energy come from hydro watersheds. In addition, 80% of households rely 

on wood fuel for their domestic use. 

3. Tourism – Tourism sector is supported by forests which provide a habitat for wildlife and creates 

environment for ecotourism development 

4. Manufacturing – The construction industry uses timber from forest and private woodlots. 

5. Health - The herbal medicines are derived from forests. The forest also acts as a carbon sink hence 

purifies air which reduces incidents of airborne pollution. 

 

 

8.6 Threats and Challenges to Forests  
1. Competition for forest resources e.g., grazing, settlement, farming, mining, water abstraction. 

2. Low prioritization of forest sector in funding for development. 

3. Low capacity of the County Government to implement devolved functions. 

4. Competing land uses. 

5. High poverty levels. 

6. Insecurity (poaching, banditry, terrorism). 

7. Natural calamities (droughts, landslide, floods). 

8. Conflicting and overlapping institutional mandates. 

9. Misinterpretation of our mandates (Reservation vs conservation) 

10. Illegal forest activities (encroachment, poaching of forest products). 

11. The effects of climate change. 

12. Pests, disease and fires. 

 

 

8.7 Environmental Planning 
Environmental factor influences the organizational operation and impacts on sustainable forest 

development. These factors include climate change and its associated impacts such as droughts, floods and 

landslides. Industrialization has had adverse effects on biodiversity through development of projects in 

forest and pollution because of dumping of industrial waste in forests. These need to be checked, to minimize 

the associated negative impacts on forest management. 

 

8.7.1. Mitigations to Environmental Challenges  

1. Increasing tree cover to act as carbon sinks. 

2. Take action to reduce greenhouse gases emissions. 

3. Use of renewable and sustainable energy. 

4. Use of resilient crops/tree species 

5. Community engagement as provided for in Forest Act, 2005 as mentioned below. 

- Reopening of shamba systems (Pelis) as a form of site preparation and weeding as farmer harvest 

foodstuff for livelihood as they tend trees 
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- Protection of some degraded forest areas in indigenous forest for natural regeneration to take 

place. 

- Sensitizing the public and stakeholders to embrace “adopt a forest strategy” to plant trees in some 

parts of the forest like what KCB, Equity and NHIF have done. 

- The support of the county government, national government institutions have also participated 

especially in provision of resources, public mobilization and sensitization respectively. 

 

 

8.8 Legal & Policy Issues and Recommendations    

 

8.8.1. Legal Measures 

The Laws and regulations are meant to provide an enabling policy and legislative framework for sustainable 

conservation and management of forests. However, for the forest sector to work harmoniously with other 

relevant county and national governments legislations, there is need to constantly review the relevant laws. 

The laws that govern the forest sector include the constitution, land laws, forest conservation and 

management Act 2016, EMCA Cap 387, Water Act 2015, wildlife Act 2013, Agriculture Act (Farm 

Forestry) 1955, Grass Fires Act, Cap 327, EPRA Act of 2019 among others.  

 

Table 8.3: Fiscal Issues and Recommendations 

 Fiscal Issues Recommended measures 

1.  Delayed disbursement  Funds disbursement should be every 6 months or annually 

2.  Inadequate funding 

Strengthen PPPs and CFAs. 

Supplement through stakeholder or donor appeal. 

- Flow back money for environmental (PES) services e.g., water, 

electricity to support environmental protection and tree planting. 

3.  Taxes on tree planting inputs  
Tax exemption on the products meant for tree seedlings production e.g., 

polythene tubes, seeds, tools and equipment. 

4.  Revenue generation  - Allow the agency to retain certain percentage to run its operation  

 

 

 

8.9 Recommended Areas of Research 
1. Diversification of livelihood strategies in the face of diminishing resource base 

2. Integration of spatial land use management strategy on conservation of ecosystems 

3. Impacts of invasive species on degraded ecosystems 
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Table 8.4: Environmental Management Plan for Forest Issues and Mitigation Measures 

Issue 
Impacts on 

environment 

Mitigation measures 

(activities to be taken) 
Responsibility 

Cost 

(KES) 

Forest 

Encroachment  

Degradation and 

reduced forest cover  
Demarcation and gazettement  

KFS, KWS, CFSs 

Dept. of Lands  
100M 

Overgrazing  

Degradation and 

reduced vegetation 

cover  

Determine land carrying 

capacity 

Embrace best agricultural 

practices 

KFS, KWS, Agriculture, 

CFA  
10 M 

Fires  
Degradation and 

reduced forest cover  

Sensitize communities on fire 

Establish Fire breaks and 

boundary cleaning 

KFS, KWS, Agriculture, 

CFA National &County 

governments 

50 M 

Forest poaching 

and other illegal 

activities  

Degradation and 

reduced forest cover  

Regular patrols/community 

policing 

Rehabilitate by planting trees 

protect forests by fencing 

KWS, KFS, NEMA, 

Dept of Roads & 

Infrastructure 

National Government 

and County Government  

109 m 

Invasion of 

invasive species 

in degraded 

areas   

Inhibit the ability of 

forest to regenerate  

Clear and dispose of invasive 

species 

KFS, KWS, 

County Government 

CFA National 

Government  

150 m 
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CHAPTER NINE:  AGRICULTURE, LIVESTOCK, FISHERIES 

AND COOPERATIVES 

9.1 Agriculture 
Agriculture sector is one of the critical economic pillars in accelerating growth and socio-economic 

transformation in the county. The sector contributes 37% of the county GDP (CIDP, 2018) and is main 

source of employment. Agriculture also provides income opportunities, food supply, enhanced biodiversity 

and environmental conservation. The sector focus includes crops, fisheries, livestock production and 

promotion of agro-based co-operatives. The crops sub sector is key to agriculture development and 

industrialization, key among these include Tea as the major cash crop, cereals, pulses, African leafy 

vegetables and fruits especially avocado, pawpaw and bananas. General productivity of land especially 

under tea crops is becoming compromised due to diminishing land sizes making it un-economical to 

produce. Increasing incidences of emerging pests and diseases, effects of flush floods, mudslides and gulley 

erosion are on the rise, thereby predisposing the agriculture sector to climate change vulnerabilities. 

Adaptation to Climate Change and adoption of Climate Smart Technologies (CST) are some of the measures 

in mitigating the effects as a coping mechanism.  

 

The budgetary allocation to the department of Agriculture in the County has been far below the proposed 

ceilings of at least 10% of total budgetary allocations as per the Malabo declaration (AU, 2014). There is 

need to scale up this allocation in compliance with provisions of the declaration. In addition, appropriate 

production systems employing GAPs, including intercropping, conservation agriculture and organic 

farming. Other measures include value addition to agricultural produce is recommended for increased yields 

and incomes per unit area of land. 

 

 

9.2 Environmental Challenges in the sector. 

 

9.2.1. Crop Production 

Cultivation of crops has a complimentary effect on the environmental conservation by enhancing 

biodiversity and increasing land productivity. The high population density in the county has however led to 

subdivision of land to uneconomically small units. This has also contributed to reduction of fallow periods 

through continuous cultivation, leading to rapid depletion of soil nutrients, declining yields and 

environmental degradation by soil erosion. Usage of inorganic fertilizers has resulted in a rise in soil acidity 

levels thereby impacting negatively on long term soil health and biodiversity. This has posed   environmental 

challenges related to soil fertility and degradation that require increased awareness creation and climate 

smart agriculture practices. Isolated cases of crop damage by wildlife especially monkeys have been 

reported in the county and compensation is usually not sufficient. Smallholder farmers are unable to cope 

with pests and diseases of both crops and livestock mainly due to high cost of integrated management 

practices. Also, overreliance on rain fed farming has led to lower agricultural production. 
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The best-Case Study in the crop production sub-sector is seed multiplication of African Leafy Vegetables 

(ALVs) in partnership with stakeholders like JKUAT, as well as value addition of bananas and African 

Leafy Vegetables, packaged for external markets. 

 

9.2.2. Livestock 

Animal production is a major economic and social activity for the communities living in Vihiga County. 

The sub-sector accounts for nearly 40 percent of the employment opportunities and 50 percent of family 

incomes. The livestock sub sector has the potential to provide adequate supply of all animal products and 

by-products to meet domestic needs and generate surplus for export. Thus, the sub sector will play a 

significant role in reversing poverty levels and contribute to economic growth. However, the low livestock 

population in the county and frequent incidence of livestock diseases remain a major challenge to animal 

production. Livestock extension services are inadequate leading to poor capacity in husbandry and disease 

control. The County is also a net importer of cattle, sheep, goat and chicken. This has exposed the County 

to frequent disease outbreaks including foot and mouth disease, anthrax, lumpy skin disease and Newcastle 

disease. Erratic vaccinations that only cover about 30% of targeted livestock have hindered disease 

management in the county. Promotion of animal breeding technology is researchable area of focus where 

the Department aims to establish a subsidized Artificial Insemination (AI) programme that will reduce costs 

of breeding and improve production and productivity in cattle and goats. This will be achieved through: - 

 

1. Promotion of PPP in AI service provision 

2. Procurement and supply of subsidized AI inputs 

3. Training of stakeholder on improved animal husbandry.  

 

9.2.3. Fisheries Production 

The County has about 1000 active fish farmers operating about 1200 fish ponds covering a total area of 30 

Ha. In Vihiga County, the common fish species cultured includes Tilapia and African Catfish. On average, 

a total of 50MT of fish valued at KES 11.5 million is harvested in the County annually. Mwitoko Fish Farm 

apart from producing and supplying high quality fingerlings also offers aquaculture training on modern fish 

farming technologies. The farm is reputed to be the largest in Western Kenya as a County Government 

facility designed to produce fingerlings for sale to fish farmers at a subsidized rate. It is envisaged that this 

will improve fish production in the county from the current 50MT to 100MT per year.  

 

9.2.4. Co-operatives Development  

There are a total of 95 cooperative societies in the County spread through various sectors of the County’s 

economy including agriculture, finance, transport and housing among others. The total membership stands 

at 18,000 persons with a total share capital of 45 million. Governance is still a major challenge facing co-

operatives. Performance of other subsectors of Agriculture (Crops), Livestock Production and Fisheries 

directly impact on viability of the cooperative movement for sustainable development. The Best-case study 

is in Dairy and Banana Value Chain Co-operatives. 
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9.3 Policies and Legislations 
The County crops sub-sector is still being guided by several national policies and legislations including the 

National Food and Nutrition Security Policy, 2012; National Agriculture Sector Extension Policy, 2012; 

National Agri-Business Strategy, 2012; National Horticulture Policy, 2012; National Root and Tuber Crops 

Policy, 2011; Kenya Seed Policy, 2010; Crops Act No. 16 of 2013; Agriculture, Fisheries and Food Act 

(AFFA) No. 13 of 2013. 

 

The livestock sub-sector is also guided by the National Livestock Policy and Acts of Parliament including 

Animal Diseases Act, Cap 364; Veterinary Surgeons and Veterinary Para Professionals Act, No 29, 2011; 

Rabies Act CAP 365, Meat Control Act, Cap 356; Hides, Skins and Leather Trade Act, Cap 359 and Dairy 

Industry Act, Cap 336; National Dairy Development Policy; National Poultry Policy; National Rabbit 

Development Strategy; and National Beekeeping policy. 

 

The fisheries sub–sector is guided mainly by the Fisheries Act CAP 378 (1991) and Aquaculture Policy 

(2011). The Vihiga County Fisheries policy is in draft form. 

 

The Cooperative Subsector is guided by the national Co-operative policy 2013, the Cooperative societies 

Act Cap 490(2004), SACCO Society regulatory Authority Act of 2008. The County is in the process of 

developing a County Co-operative development policy, County Co-operative Act and Co-operative 

Enterprise Fund Act.  

 

In general, the Legal and Policy issues recommended for regulatory measures include domestication of the 

National Agricultural policies, formation of the County Agricultural Committee and active participation in 

the County Environmental Committee. The department will develop 7 new policies that include: Food and 

nutrition security policy, Sustainable Land management Policy, Veterinary policy, Poultry development 

Policy, Dairy development policy, Cooperative development policy, Fisheries development policy. In the 

meantime, the Department will endeavor to implement the existing National policies to address the current 

legislative challenges in the sector. The overall objective of these policies and legislations is to promote 

food security and incomes; promote value addition and agro-processing, employment creation and 

agricultural exports; enhance sustainable use of land and other resources as a basis for sector enterprises. 

The policies within the sector have embraced issues addressing interests of youth, women and persons with 

disabilities among other vulnerable groups. 

 

 

9.4 Environmental Challenges for planning 
The County will develop contingency plans for controlling and management of diseases, pests and invasive 

species that impact on the environment, and continue to enhance surveillance and control of strategic pests 

(such as birds, fall armyworms, Dodder and toxins (aflatoxins) in susceptible areas. It will also develop 

strategies for surveillance and monitoring of animal and crop diseases. Other interventions that provide 

solutions to the identified environmental challenges include: - 
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1. Carrying out disease outbreak investigations; 

2. Surveillance for Foot and mouth disease and anthrax; 

3. Generation of data for vector and pest management; 

4. Routine mass vaccination of animals 

5. Livestock movement control 

6. Scouting and establishing of pheromone traps for fall army worms. 

7. Gulley control 

 

 

9.5 Areas of Research 
Areas of Research and interventions recommended in the sector include: 

 

1. Adaptation of biotechnology as a tool to enhance food security 

2. Intensive farming for small scale farmers 

3. The impact of on-farm demonstration on sustainable agriculture 

 

There is also need to facilitate adaptive research and enhance support to on-farm demonstrations so that 

farmers can adopt new technologies of improved varieties, agronomic packages, and sustainable land use 

systems. 
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Table 9.1: Environmental Management Plan for Agricultural Issues and Mitigations 

Issue 
Impacts on 

environment 

Mitigation measures 

(activities to be taken) 
Responsibility Cost (KES) 

Pests & 

diseases 

 Poor yield 

 Loss of livestock& 

crops 

 Pest control 

 Routine vaccination & 

treatment 

 Use approved resistant 

varieties 

 Dept. of agriculture, 

 KALRO 

 Agricultural Research 

Institutions 

 Farmers Associations 

 Co-operative Societies 

500M 

Overgrazing  
 Degradation and 

reduced vegetation 

cover  

 Determine land carrying 

capacity 

 Embrace best agricultural 

practices 

 Dept. of Agriculture 20 M 

Soil erosion 

 Loss of soil fertility 

 River siltation 

 Gullies 

 Road destruction 

 Embrace smart agricultural 

practices 

 Construct gabions & terraces 

 Rehabilitation of degraded 

areas 

 Dept. of Agriculture 

 Farmers Associations 

 Co-operative Societies 

200 M 

Chemical use 

 Water contamination 

 Loss of biodiversity 

 Loss of nutrients 

 Control/minimize use of 

chemicals 

 Capacity building (human & 

infrastructure) 

 Enforcement of existing laws 

 Dept. of Agriculture 

 Farmers Associations 

 Co-operative Societies 

 Public health 

 Pharmacy & poisons Board 

 NEMA 

30Mm 

Over reliance 

on rain fed 

agriculture 

 Reduced 

productivity 

 Sustainable irrigation 

 Drought resistant crop variety 

 Construct water pans & dams 

 County Government 

 National Government 

 Dept. of Water, Agriculture, T&I 

150 M 

Poor seed 

quality 

 Poor yield 

 vulnerability to pests 

& diseases 

 Promote use of certified seed 

 Capacity building 

 Dept. of Agriculture,  

 KEPHIS 
20M 

Low uptake of 

technology 

 Poor yield 

 vulnerability to pests 

& diseases 

 Capacity building in modern 

agricultural practices & 

technology 

 Construct Demonstration 

centers 

 Research 

 Farmers Associations 

 Research institutions 

 Dept of Agriculture 

50M 

Budgetary 

constraints 

 Stalled projects 

 Inadequate training 

 Lobbying 

 Develop bankable proposals 

 PPPs 

 National Government 

 County Government 

 Development partners 

 Public Benefits 

 Organizations 

10% of 

development 

budget 

Group 

dynamics in 

Co-operatives 

 Loss of funds 

 Incomplete projects 

 Mistrusts 

 Awareness creation  

 Training on governance 

 Close supervision & 

monitoring 

 Dept. of Agriculture, Trade, 

Finance 
30M 
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CHAPTER TEN:  SETTLEMENT, URBANIZATION AND 

TRANSPORTATION 

10.1 SETTLEMENT 
Human settlement is one of the major land uses in the County. Although Vihiga County is mainly rural, 

there is an emerging trend of growth in urban settlements. Other settlements are in residential, commercial, 

institutional, recreational, industrial, public purpose, transportation, agricultural and public utilities. There 

are no large-scale industrial establishments in the County except for Mudete where there is a tea processing 

factory. Plans are underway to establish a granite plant in Luanda Sub-County in West Bunyore. Small scale 

industries especially the Jua Kali are flourishing haphazardly within the urban centers posing environmental 

challenges. On land use, 98.7 % of the arable land is under farming, mostly subsistence, while 1.3% is under 

housing. Rising cases of landlessness has been contributed by past compulsory acquisition of land for public 

use and increasing population. The situation has led to invasion of Maragoli and Kibiri forests for settlement.  

 

Vihiga County has 11 major urban centers which attracts population in search of employment and urban 

quality (shelter and services). Vihiga County urban population is approximately 32% which is lower than 

the national figure (about 40%) (Kenya National Population Census, 2019). This is because the major urban 

centers lack industries and other forms of businesses and manufacturing factories that would attract large 

populations. All the major towns in the county are transit centers on major routes, for example, Luanda on 

Kisumu-Busia road, Majengo, Mbale, Chavakali on Kisumu-Kakamega road and Mudete, Sabatia, Mago, 

Shamakhokho and Jeptulu on Chavakali-Kapsabet-Eldoret road. These are major routes and would attract 

business hence increase in urban population. 

 

10.1.1 Markets and Urban Centers 

The county has 209 market centers and two major towns namely, Mbale Municipality and Luanda. There 

are 2,258 retail and 83 wholesale traders licensed to do business. Most of the trading centers lack adequate 

basic facilities like water, electricity and solid waste disposal sites. The growth in the urban centers is mainly 

attributed to rural-urban migration. The growing population in these towns will require proper integrated 

planning for improved social amenities such as housing, sewerage systems, solid waste disposal facilities 

and increased capacity in schools and hospitals. 

 

10.1.2. Housing 

Housing in the County is mainly characterized by type of walling, floor and roof materials. Mud/wood 

walled houses comprise of 74.8 per cent households while 71.3 per cent of houses are made of earthen floors 

and 94.2 per cent of households have corrugated iron sheets roofs. The predominant flooring materials are 

earth, mud, dung, tiles, sand and cement (CIDP, 2018). The County government intends to develop a 

Housing Policy to reduce sprawling of slums in urban centers. It will also partner with development partners 

to construct low-cost modern houses in the urban centers to minimize the mushrooming slums. 
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10.1.3. Land Holding and Rural Land Use 

The mean land holding size in the County is 0.4 Ha for small scale farming and 6 Ha for large scale. 

Proportion of parcels whose owners have title deeds is 28.3 per cent while the rest is under the names of 

grandparents. Women ownership of land titles is low due to cultural barriers. Subsistence farming forms 

98.7 per cent of the land use (Ekabtain, 2019 (59) and CIDP, 2018). The main land use types include 

livestock, crop farming, tree planting fish farming and settlements. Other land use activities are soil mining 

for brick making, pot making, house construction, sand harvesting and stone mining.  

 

10.1.4. Incidence of Landlessness 

Approximately 3 per cent of the total population in the County is landless (Ekabtain, 2019 (59) and CIDP, 

2018). This has been caused by irresponsible disposal of individual lands; explosive population increase, 

land conflicts and failed government strategy to resettle displaced people on public land, for example 

resettlements in Kibiri Forest. Some of the landless have migrated to neighboring counties like Siaya, Nandi, 

Kakamega, Trans Nzoia and Bungoma. With the high rate of population growth rate, most of the existing 

forests may be destroyed in search of land for farming and settlement. An example is the destruction of 

Maragoli forest which now remains bare rocks. This has led to negative impacts on the environment, climate 

and food security in the neighboring areas. 

 

10.1.5. Poverty situation in Vihiga 

Poverty is the most stubborn form of human suffering because of its ability for self-reinforcement. The 

World Development Report 2000/2001 “Attacking Poverty” reads that “poverty is the result of economic, 

political and social processes that interact with each other and frequently reinforce each other in ways that 

exacerbate the deprivation in which the poor people live”. Poverty manifests itself in various forms 

including lack of purchasing power, lack of ability to cope with disease, lack of access to basic needs such 

as education, health, food, and potable water, household energy for cooking and lighting, shelter, clothing, 

among others. Absolute poverty in Vihiga County stands at a disturbing 62%. 

 

10.1.6. Rural Development and Environment 

In the past human settlement in rural areas was not based on any kind of planning. Settlements were neither 

regulated nor controlled. The reason behind the situation is lack of appropriate institutional framework and 

tools to plan and manage the land in rural areas, which promoted scattered settlement and, in most cases, 

far-off basic infrastructures. 

 

The majority of the rural population does not have access to basic services (water, health facilities, 

electricity, roads, etc.) and despite the huge efforts put in the development of infrastructural facilities and 

the provision of basic services (roads, water, electricity, schools, hospitals, banks, telephones and other 

socio-economic amenities), rural households on the whole are still far-off from those services. All the above 

interventions while having a positive impact on rural development, they have however had a far bearing 

effect on the environment. 
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10.1.7. Legal and Policy recommendations 

The constitution of Kenya, Articles 176 and 184 makes provisions for devolved governance and 

management of urban areas and cities (Urban Areas and Cities Act, 2012). Policy, legal and institutional 

instruments are critical to growth and transformation in any local area, region or country. Vihiga County 

has an elaborate institutional framework including government institutions/agencies (national and county 

government), private institutions, and civil society organizations, non-governmental organizations (NGOs), 

financial institutions, Faith-Based Organizations, Community-Based Organizations, youth groups and 

Councils of Elders, among others. 

 

10.1.8. The Kenya Vision 2030 

Kenya Vision 2030 is the country’s new development blueprint covering the period 2008-2030. It aims to 

transform Kenya into a newly industrializing, “middle-income country providing a high-quality life to all 

its citizens by the year 2030”. The vision is to be implemented in successive five-year Medium-Term Plans. 

Vision 2030 calls for proper urban and regional planning due to high population growth rate and increased 

urbanization. Sustainable economic development as the basic principle of Vision 2030 cannot be achieved 

without effective urban and regional planning which leads to sustainable urban and rural development. 

 

10.1.9. The Physical & Land Use Planning Act  

The Physical & Land Use Planning Act of the laws of Kenya is a key legislation that governs physical and 

spatial planning in the Country. It provides the procedure for the preparation of both the local and regional 

physical development plans and provides a legal basis for their enforcement. The Act advocates for public 

participation and stakeholder involvement in the planning process and provides conflict resolution 

mechanisms on planning in the form of liaison committee. 

 

10.1.10. Water Act, 2016 

The Water Act 2016 provides for the management, conservation, use and control of water resources and for 

the acquisition and regulation of rights to use water, to provide for regulation and management of water 

supply and sewerage services (GoK, 2016). The Act provides for establishment of Water Resources 

Authority (WRA) whose key mandate is to regulate water resources and Water Services Boards that deal 

with development of water infrastructure and provision of water services. There is a strong linkage between 

land use planning and conservation of water resources. A land use plan is a technical instrument that can be 

used to protect water resources by for instance zoning wetlands/riparian reserves and water towers for 

purposes of protection. 

 

10.1.11. Environmental Management and Coordination Act (EMCA) CAP 387 

The Environmental Management and Coordination Act (EMCA) CAP 387, provides for the establishment 

of an appropriate legal and institutional framework for the management of the environment and related 

matters (CEAP). It is a framework environmental legislation that establishes appropriate legal and 

institutional mechanisms for the management of the environment. 

 



55 
 

10.1.12. Sessional Paper No. 3 of 2009 on National Land Policy 

This is the first national land policy for Kenya which envisages “To guide the country towards efficient, 

sustainable and equitable use of land for prosperity and posterity.” The policy gives provision for 

formulation and implementation of national, county, urban, peri-urban and spontaneous settlement planning 

principles and guidelines in transparent, accountable, sustainable, comprehensive and participatory manner. 

 

10.1.13. Forest Policy, 2005 

The Forest Policy aims at addressing indigenous forest management, farm forestry, industrial forest 

development, dry land forestry, forest health and protection, private sector involvement and participatory 

forest management plans. 

 

10.1.14. County Government Act, 2012 

County governance is one of the pillars of the new constitution. It establishes 47 county governments hence 

allowing growth in each of these counties. The Act recognizes the importance of physical planning as a key 

component for sustainable development in the counties. 

 

10.1.15.Environmental challenges for planning 

Urban drainage system both for rain, wastewater and sewage treatment have not been well developed in the 

county. Cesspools connected or not to a septic tank constitute the only existing sewers for waste matter from 

homes. In most cases, the anti-pollution efficiency of the tank is mediocre, especially as regards to 

groundwater. Moreover, the urban population growth influences the level of water and air pollution and 

increases land degradation and contamination. Complementary facilities such as feeder roads, gardens, small 

community amenities, trading facilities, parking facilities, pedestrians’ pavements, markets, recreation 

parks, water fountains, trees, etc. are under developed. Most development plans for the market centers are 

outdated and therefore require to be reviewed so that they can guide and control new developments. 

 

 

10.2 URBANIZATION 

The level of urbanization in Vihiga County is low. The level of urbanization is currently placed at 32%. 

However, the county is rapidly urbanizing due to migration of people from rural to urban areas in search for 

better livelihoods. The major urban areas in the County are Mbale and Luanda, while Majengo-Vihiga, 

Chavakali, Mudete, Serem, Kaimosi-Jeptulu, Gambogi, Shamakhokho, Kilingili, Esibuye, Mago, Emuhaya-

Kima, Sabatia and Hamisi are up-coming towns. 

 

10.2.1. Types and patterns of urban settlement 

Urban human settlements have developed on leapfrog basis along the major roads cutting across the County 

(AI Kisumu-Kakamega and C39 Chavakali-Kakamega). Ribbon (linear) kind of development has taken 

place along the Kisumu-Kakamega road, as well as along Kisumu- Busia road. 
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10.2.2. Classification of Urban areas 

The Urban Areas and Cities Act 2012, defines an area with a resident population of 250,000 people as a 

municipality, 10,000 people as a town and that with a resident population of 2,000 as a market Centre. 

Vihiga county has one municipality known as Mbale municipality, Luanda qualifies to be a town and there 

are other market Centers that do not meet the threshold stipulated by the act but have been operating as 

market Centers for years despite serving a resident population smaller than 2,000. 

 

10.2.3. Proportion of rural and urban population 

Vihiga County urban population is approximately 32% which is lower than the national figure of about 40 

%. This may be attributed to lack of industries and other forms of businesses and manufacturing that would 

attract large populations. All the major towns in the County are transit centers on major routes, for example, 

Luanda on Kisumu-Busia road, Majengo, Mbale, Chavakali on Kisumu-Kakamega road and Mudete, 

Sabatia, Mago, Shamakhokho and Jeptulu on Chavakali-Kapsabet-Eldoret road. These are major routes and 

would attract business hence increase in urban population. 

 

10.2.4. Urban land use practices 

The major land use practices in urbanized areas include Agriculture, urban settlements, Education (Schools 

including Nurseries, primary, secondary and tertiary institutions), Commercial and trading centers (Markets, 

Shops), Infrastructure (Roads, Telecommunication masts, Power lines, Hospitals), public utilities - 

Churches, mosques etc. 

 

10.2.5. Informal settlements in the urban areas 

There is no documented evidence of informal settlements on public land in Vihiga County. However, the 

areas which are considered as informal settlements but are located on privately owned land are Mjini in 

Mbale area and Nyota Estate in Majengo. 

 

10.2.6. Urban Areas and Cities Act 2011 

The objectives and purposes of the Urban Areas and Cities Act, 2012 are to create a 

Legislative framework for: - 

 

1. Classification of areas as urban areas and cities 

2. Governance and management of urban areas and cities 

3. Participation by the residents in the governance of urban areas and cities 

 

The act characterizes all the types of infrastructural facilities that distinguish a city, a municipality and an 

urban center. 

The acts also outline the objectives of integrated urban areas and city development planning. These 

objectives and in line with Chapter four of the Constitution should be the basis for: - 

 

1. The preparation of environmental management plans; 
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2. The preparation of valuation rolls for property taxation; 

3. Provision of physical and social infrastructure and transportation; 

4. Preparation of annual strategic plans for a city or municipality; 

5. Disaster preparedness and response; 

6. Overall delivery of services including provision of water, electricity, health, telecommunications and 

solid waste management; and 

7. The preparation of a geographic information system for a city or municipality. 

 

10.2.7. Draft National Urban Development Policy 

The overall objective of the National Urban Development Policy is to provide a framework and inspiration 

for inclusive and sustainable urban development in the country and contribute to the achievement of broader 

national development goals as articulated in Vision 2030 and MTP (2008-2012). This ensures orderly, 

competitive and sustainable urban development that enhances physical, social and local economic 

development of the urban areas. It further fosters urban-urban-and urban-rural linkages and improves the 

lives and livelihoods of millions of the poor and marginalized in the country. 

 

10.2.8. Fiscal issues and recommended measures  

Human settlement becomes decent only with good quality neighborhood infrastructure. Bitumen roads are 

scarce; earth roads do not have rainwater evacuation structures; water supply is inadequate; access to power 

is still problematic and expensive and the drainage network is inadequate and, in some cases, non-existent 

the public transport system is poorly organized. County budget which should provide the necessary funds 

for infrastructure and community amenities is limited. Budgetary allocation should be provided to cater for 

the cost of implementing the necessary infrastructural facilities in urban areas. 

 

10.2.9. Areas of Research  

1. Climate Change effects in the county 

2. Green Economy 

3. Informal settlements trends 

4. Affordable Housing concepts in the County 

 

10.2.10. Environmental Challenges 

1. Degradation of water resources 

2. Derelicts emanating from quarrying and mining activities 

3. Degraded hills tops and hill sides 

4. Absence of trees in some Gazetted forest areas 

5. Land degradation through unsustainable farming practices 

6. Need to enhance biodiversity protection in the County 

7. Mitigation of threats from climate change and reduction of global warming 

8. Poor solid waste management systems 

9. Improper management of liquid waste in the County’s Urban Centres 
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10. Limited coverage of water supply 

11. Absence or poorly developed urban open spaces and recreational facilities 

12. Disorganized urban land uses and inadequate green zones in Vihiga Urban Centres 

13. Poor storm water management 

14. Need to reduce global warming causing activities 

15. Inadequate preparedness against disasters 

16. Underutilization of underground water potential (100 times more than surface water) 

 

10.2.11. Solutions to identified environmental challenges  

1. Control water and air pollution 

2. Promote rain water harvesting to reduce flooding risks 

3. Develop soil and water conservation action plan for Vihiga County 

4. Develop water pans and dams to double as flood controls and water reservoirs on flood risk areas 

5. Reduce carbon emissions in the County 

6. Introduce and support environmental education curriculum in schools in the County 

7. Establish disaster preparedness coordination office in the County 

8. Enforce zoning regulations to reduce disaster risks 

9. Organize and hold regular disaster preparedness drills in Vihiga County 

10. Organize first aid training opportunities 

11. Establish disaster monitoring systems in the County 

12. Map out disaster prone areas in the county 

13. Unclog and expand all drainages in urban centres 

14. Encourage planting of appropriate indigenous trees along streets and in open spaces 

15. Direct and support conservation water catchments areas supplying the Urban Centres 

 

 

10.3 TRANSPORTATION 
Infrastructure development is critical in social transformation and attainment of the desired economic 

growth and prosperity in the county. Road access in the County is in a fairly good condition except for a 

few feeder roads which require routine maintenance. The county’s total road network is 1,058.2 Km of 

which bitumen surface covers a length of 201.5 Km, gravel surface 373.7 Km and earth surface 483 Km. 

The County has a rail length of 20 Km with one railway station at Luanda. Although rail services stopped 

several years ago, it’s envisaged that, with the current on-going rehabilitation of rail transport countrywide, 

this section will be restored to use. The County has no airstrip and relies on the neighbouring counties for 

flight services. There is need to develop an airstrip in liaison with Kenya Airports Authority. Approximately, 

10% of the population in Vihiga is served by public transport while less than 5% of the population have 

private cars. The remaining 85% use motor bikes and or walk on foot to reach their preferred destinations. 

The County has 14 Passenger transfer stations across the County with two developed bus parks at Luanda 

and Mbale but only one is functional. There is need to develop bus parks at Majengo, Chavakali, Mudete 

and Cheptulu. 



59 
 

Water demand in the county, especially in the urban areas outstrips the supply. There are several functional 

piped water supply schemes spread across the county most of which operate intermittently. Other source of 

domestic water includes boreholes, springs, shallow wells and roof water harvesting. To bridge the water 

deficit various investments have been put towards the expansion of water infrastructure that include the 

Belgium funded water project, expansion and rehabilitation of existing water pipes and protection of various 

water springs. 

 

Sanitation has far-reaching implications on health and gender vulnerabilities. 85% of residents in Vihiga 

County rely on improved sanitation facilities, with most public and private institutions depending on septic 

tanks and improved pit latrines within their premises. However, solid and liquid waste management in 

Mbale, Kaimosi-Jeptulu, Majengo, Luanda and Chavakali remains a challenge. The increasing population 

and urbanization have exacerbated this. Research should be done to establish the possibility of developing 

cable cars on the ragged hilly terrain in the County. The County needs to embrace cost effective technologies 

especially for feeder roads e.g., the Dou Nou Technology. 

 

Road transport in Kenya is competitive, highly defined by the market and the industry is receptive to various 

changes such as regulations and condition of the road. A weak legal framework impacts on the reliability, 

quality services and safety of road users (Kenya Transport Sector Support Project (KTSSP) Project 

Appraisal Document PAD, (2011). There are existing legal authorities that manage and coordinate all 

matters in the transport sector in the country. These include Kenya Roads Act of 2017, Kenya Roads Board 

Act 2019, Kenya Urban Roads Act, Kenya Railways Corporation Act and Kenya Roads Toll Act.  

 

However, at the County level, the department of Transport and Infrastructure has developed draft County 

Transport and Road Maintenance Policies to help in development and maintenance of county roads which 

are yet to be passed by the County Assembly. There is need therefore, to fast track the passage of these bills. 

Also, there is need to strengthen legal and institutional framework at the County level by establishing a 

County Roads Board. 

 

10.3.1 Environmental Challenges in Transportation 

The major environmental challenges include; weak legal framework, encroachment of road reserves, heavy 

surface run-off that wash away gravel making the roads impassable, high rates of siltation that clog the 

culverts which ultimately increase the cost of road maintenance, cutting of trees and vegetation cover to 

pave way for road expansion and opening of new access roads and quarrying activities (borrow pits) that in 

many cases are abandoned. Road works being capital intensive in nature require a bigger budget which in 

many cases gets less attention.  

 

10.3.2 Solutions to Environmental Challenges 

These challenges may be addressed by improving road designs, planting grass along the shoulders and other 

steep sections of the road, provide scour checks where the gradient is steep, rehabilitate borrow pits, sensitize 

the public not block say meter drains, upgrade to low volume seal roads from gravel and budget for 
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environmental restoration as a component of envisaged works. Finally, the County should establish Road 

Maintenance Fund to fund road works and policy development.  

 

 

Table 10:1 Environmental Implementation Plan for Settlement, Urbanization and Transportation  

Issue 
Impacts on 

environment 

Mitigation measures (activities 

to be taken) 
Responsibility 

Cost 

(KES) 

Poor drainage 
Flooding 

Blockage of roads 

construct appropriate drains. 

Unblock drains. 

County 

Government. 

KeRRA, KURA, 

KeNHA 

70M 

Mushrooming of 

slums 

Poor sanitation 

Loss of aesthetics 

Diseases  

Town planning 

Law enforcement 

Provide amenities 

Provide low-cost descent houses 

County and 

National 

Governments. 

Lands  

200 M 

Solid waste 

Loss of aesthetics, 

Water contamination 

Diseases 

Establish Sanitary landfills 

Construct proper incinerator/s 

Establish SW Transfer stations 

Procure SW Transport vehicles 

Collection equipment 

Enforce relevant laws 

County 

Government. 

NEMA 

400 M 

lack of sewerage 

system 

Discharge of raw 

sewage into the 

environment 

Rise in water borne 

diseases 

Establish sewerage system. 

Improve water supply 

County 

government. 

Amatsi Water 

Company 

300 M 

Lack of 

recreational 

parks 

Lack of leisure places 

in towns 

Stressed residents 

Establish recreational parks and 

rehabilitate the existing ones 

County 

government. 

CEC 

100 M 

Encroachment 

on public space 

and way leave  

Land conflicts 

Demolitions 

Create awareness 

Fence off public lands 

Enforcement of appropriate laws 

Town planning 

Line Ministries & 

Departments 

Law Courts 

Enforcement 

agencies 

40 M 

Storm water  

Destruction of 

property& 

infrastructure. 

Storm water check dams. 

Construct gabions 

Install storm water drains 

County 

government. 
50 M 

Borrow pits & 

quarries  

Accidents. 

Property destruction. 

Land degradation 

Rehabilitation 

Undertake EIA for projects 

Enforce EMCA 

Monitoring  

Department of 

T&I, Lands,  

KeRRA, KURA, 

KeNHA 

NEMA 

CEC 

70 M 

Fires and other 

disasters 

Loss of property 

Loss of life 

Awareness creation. 

Construct fire station 

Procure firefightingequipment. 

Provide for emergency fund. 

Law enforcement. 

County 

Government. 

Disaster 

Management Unit 

NEMA 

200 M 
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CHAPTER ELEVEN:  ENERGY, MINING, INDUSTRY AND 

TRADE 

11.1 Geological Formation 
Rocks in Vihiga County originate mainly from the Basement system consisting mainly of granitoid gneisses, 

migmatites and hornblende schist. Other rock systems in the County include Nyanzian and Kavirondian. 

The Maragoli granite is the famous among the granites and is an intrusive rock into the Nyanzian and 

Kavirondian systems. Maragoli granite varies from fine-grained to extremely coarse-grained suggesting the 

possibility of one or more intrusion. The area underlined by the granite is extremely rough and strong vertical 

jointing has given rise to towering monolithic blocks. Rocks of Tertiary age found in the area are phonolites 

of Kenya, a type found along Gambogi-Kaimosi road. These phonolites are greenish in colour and tend to 

split into slabby blocks. Soils within Vihiga County vary in type depending on the underlying bedrock. 

However, there are differences in some areas due to disintegration of lateritic caps. 

 

11.1.1 Prospecting 

Currently, there are (5) five exploration licenses for precious and base metals granted within Vihiga County. 

Currently, the methods used for prospecting the precious and base metals in Vihiga County are trenching 

and drilling. Trenching involves cutting trenches to expose the underlying material for sampling purposes. 

The trenches cut are later backfilled. Until now there is no accurate statistics on the quantities of precious 

and base metals being explored within the county. Drilling is used to obtain detailed information about rock 

types, mineral content, rock fabric, and the relationship between the rock layers close to the surface and at depth. 

 

 

11.2 Mining 

 

11.2.1 Gold Mining 

Mining in Vihiga is mainly done by artisanal miners around Chambiti, Viyalo, Kitigu, Elwunza, Shaviringa, 

Kamulembe, Siekuti and South Luanda. There are 41 artisanal mining shafts in Vihiga County. This artisanal 

mining is majorly informal and not legalized. In this form of mining, miners sink shafts into the ground to 

extract the gold-bearing ore. After collecting the amalgam, mercury is separated by heating the amalgam 

(50% gold and 50% mercury) so that mercury evaporates leaving behind gold and some other impurities. 

This mode of processing is slow, labor intensive, and unfriendly to the environment. Therefore, there is need 

for artisanal miners in the County to adopt clean technology for gold extraction. This form of mining has 

left many disused mining sites that need to be rehabilitated. There is also need for regular inspection of 

active shafts by the relevant government agencies in order to ensure for safety.  

 

11.2.2 Quarrying 

Quarrying activities are predominant in Hamisi, Vihiga and Emuhaya Sub-Counties. The quarried material 

is mainly murram and hardcore that is mainly used for road works and general construction. From the 

granitic rocks, ballast is produced by local individuals as an economic activity. These quarrying activities 
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has resulted to depleted and abandoned borrow pits and quarry sites. The use of explosives is mainly limited 

to blasting boulders on roads being opened/constructed. However, the County government in conjunction 

with the National government is in the process of establishing a granite processing factory in West Bunyore, 

Luanda Sub-County. The plant will utilize granite from the area to produce granite tiles for local and export 

markets. Currently granite rocks are transported outside the county 

 

11.2.3 Sand harvesting 

Sand harvesting is one of the economic activities being undertaken within the granitic terrain of the county 

and along rivers. Sand harvesting is on the increase because of the increased demand from the construction 

industry and self-employment. In spite of this, sand harvesting has had a significant effect on land 

management since big deposit of sand downstream may be as a result of erosion upstream and destruction 

of vegetation cover (Ekabtein, 2019 (78)). 

 

11.2.4. Clay 

Clay soils are as a result of weathering of Kavirondian sediments, which lead to formation of micaceous 

clays. Clay extraction in the County is mainly used for pottery and brick making purposes and is done as an 

economic activity in the Northern part of the County. Since clay soils are mainly found in riparian areas, a 

very fragile ecosystem, appropriate regulatory framework should be put in place to mitigate on likely 

negative impacts of its exploitation. 

 

 

11.2.5. Environmental challenges 

There are several environmental challenges associated with mining within the county. They include: 

1. air pollution from burning of amalgam,  

2. Air and water pollution,  

3. soil contamination by mercury,  

4. abandoned open pits and quarry sites,  

5. land degradation,  

6. occupational health hazards,  

7. tailings and  

8. destruction of forests 

9. collapsing shafts 

10. land degradation (loose soil) 
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Table 11.1 Solutions to Environmental Challenges 

No. Environmental Challenge Solution 

1.  Air pollution Burning amalgam using mercury retort 

2.  Water pollution Adopt efficient technologies 

3.  Soil contamination Burning amalgam using mercury retort 

4.  Abandoned open pits Rehabilitate inactive pits 

5.  Land subsidence Back-filling of mined pits 

6.  Dust  Use of water spray to control dust 

7.  Noise pollution Suppression of noise at source 

8.  Tailings Proper disposal of tailings 

9.  Destruction of forests Prohibition of mining in forests by enforcing EMCA regulations 

10.  Collapsing shafts Proper reinforcement of shaft walls 

11.  soil erosion along riverbank development of rotational sand harvesting plans 

12.  siltation of rivers use of appropriate soil conservation measures 

13.  destruction riparian areas enforcement of EMCA regulations/guidelines 

 

 

11.2.6. Legal, policy and fiscal issues 

The Mining Act, 2016 regulates exploration and mining operations in Kenya. The Act provides provisions 

for licensing of large scale, small scale and artisanal mining operations for exploration and mining 

operations. Before the Mining Act 2016, artisanal mining operations were not recognized by law. However, 

artisanal miners used to operate informally within licensed areas.  

 

Licensing of artisanal miners has remained a challenge since most of them operate within areas already 

licensed to large or small-scale miners and yet the law does not allow overlapping licenses. Fiscal issues 

include fees, royalties, levies and taxation applicable to the mining sector. The royalties collected by the 

National Government are supposed to be distributed as follows: 70% to the National Government, 20% to 

the County Government and 10% to the community where mining operations occur. 

 

 

11.3 ENERGY 
The main sources of energy in the County include hydropower, solar power, Liquidated Petroleum Gas 

(LPG), petroleum products, biogas and wood fuel. However, hydropower is the commonly used at home 

and in public places. The County’s has a mini hydro-electric power station at Kaimosi dam is facing a major 

challenge of siltation of the dam. There are also other waterfalls in the County which could be developed to 

produce more hydropower. 
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11.3.1. Energy Agency  

The Kenya Power Company (KPC) has played a significant role in lighting up both the urban and rural areas 

in the County. This is mainly through the Rural Electrification and the Last Mile Connectivity Programs 

(LMCP). 

 

11.3.2. Energy Distribution 

Vihiga County has fairly been connected to electricity with urban household access being 12% whereas the 

rural household access is 7.0 %. Most households’ energy sources are lanterns (46.1 per cent) and tin lamps 

(39.1 per cent) as the main source of lighting fuel followed by electricity (11.8 per cent) and solar (1.7 per 

cent). The rest constitute less than one per cent each. The County also through the Kenya Urban Support 

Program in partnership with Kenya Rural Electrification Authority (REA), have done high must towers in 

all the major markets centres, i.e., Mbale, Luanda, Majengo, Mudete, Jeptulu, Serem, Chavakali, Esibuye 

and Gisambai, which has greatly impacted on growth and expansion of this areas, enhanced security and 

revenue collection. Most public institutions (52 health centers and 164 schools) are connected to electricity. 

The County needs to diversify its sources of energy and the focus is on green energy so as to enhance 

reliability and reduce on costs incurred on power consumption in main of its water schemes being spearhead 

by Amatsi Company and other county institutions like hospital and schools. The County has the potential 

for harnessing solar, wind and biogas energy in line with SDGs requirements for affordable and clean 

energy. 

 

11.3.3. Institutional Framework 

Vihiga County realized the need to expand and enhance maximum use and utilization of renewable energy 

programs and activities as outlined in the CIDP and the Governor’s manifesto. 

 

1. Promote and Invest in Renewable Energy, particularly solar and wind energy and partner in 

development of small hydropower stations where feasible.  

2.  Promote the use of energy saving jikos and cooking stoves for all our rural households. 

3. Promote the uptake of domestic solar power systems for homes in our County by subsidizing the 

cost of installation for low-income earners. 

 

 

11.4 TRADE AND INDUSTRIALIZATION 
The County has one tea processing company situated at Mudete Market in Sabatia Sub-County and 

miniature milk processing factories. Jua Kali activities are also spread across the County mainly in informal 

set up. There are Constituencies Industrial Development Centers (CIDC) established under Economic 

Stimulus Programme (ESP) in Mwibona, Manyatta, Chavakali and Hamisi, although they are currently 

under-utilized. 

 

There are 209 market centers with 2,258 retail and 83 wholesale traders licensed to do business. Most of the 

trading centers lack adequate basic facilities like water, electricity and solid waste disposal sites. 
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11.4.1. Manyatta Industrial Group 

This is a community based industrial group located at Manyatta area in Central Maragoli Ward of Vihiga 

Sub-County. It undertakes the following. 

1. IKO technology- this technology deals with the technical aspects of biogas installation and 

fabrication. 

2. Western Innovation Network- it deals with waste paper management and arts. They collect waste, 

manage and convert it into productive usage by developing learning gadgets. 

3. GIWAPROG CBO- it deals with methods of organic farming, indigenous vegetable and seed 

banking. It trains community members in basic manufacturing skills or value addition to farm 

produce like peanut butter and chili sauce. 

 

11.4.2. Micro and Small Enterprises Association (MSEA) 

MSEA is an umbrella of Juakali enterprises represented in all the 5 sub-counties of Vihiga -Sabatia, Hamisi, 

Emuhaya, Luanda and Vihiga.  They are involved in industrial activities such as: 

1. Making building blocks and ballast using granite stones. 

2. Artisanal works e.g., fabrication of windows and chairs 

3. Local jewelry works 

4. Baskets made from banana fibers and other materials 

5. Pawpaw processing 

 

 

Photo: Mudete Tea plantation Estate 

 

11.4.3. Management of Industrial Waste 

Proper waste management can contribute significantly to the conservation of WCAs by promoting resource-

use efficiency, thereby minimizing harmful discharge into the environment and increasing resource 

productivity. 
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The following interventions were identified at Mudete Tea Factory: 

1. Developed and implemented waste management strategies 

2. Managing industrial waste to generate revenue 

 

 

Waste management unit at Mudete 

 

 

Sorting waste at the source 
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11.4.4. Environmental Challenges  

1. Management of solid and liquid waste from trade and industrial activities 

2. Implementation of Clean Development Mechanism (CDM)  

3. Enforcement relevant legislations 

4. Compliance with EIA/EA regulations  

5. Application of economic instruments (incentives and disincentives) 

6. Poor market and Juakali infrastructure  

7. Inadequate entrepreneurial skills. 

8. Lack of appropriate disposal sites and sewer system in the county. 

9. Poor coordination with the chamber of commerce 

10. Lack of baseline information on minerals in the County 

11. Undeveloped tourism Industry. 

 

11.4.5. Mitigations to Environmental Challenges 

1. Proper management of solid and liquid waste 

2. Adoption of Clean development Mechanism (CDM) 

3. Enforce relevant legislations 

4. Capacity building to the community. 

5. Develop and implement economic instruments for environmental management 

6. Develop and market Tourism industry within the Western Tourism Circuit.  

7. Conduct a baseline Survey for all minerals in the county 

8. Investment In clean Energy technologies 

9. rehabilitation of open burrows and disused quarries 

10. Investment in green buildings designs 

11. Optimum utilization of Constituency Industrial Development Centers in the County 

 

 

11.5 Recommended areas of research 

Use alternative environmentally friendly gold extraction technologies. 
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Table 11.1: Environmental Implementation Plan for Energy, Mining, Industry and Trade Issues and 

Mitigations 

Issue Impacts on the Environment 
Adaptation/Mitigation action to be 

taken 
Responsibility 

Costs 

in KES 

Water 

pollution  

 Contaminated water bodies 

 Diseases  

 Heavy metal poisoning 

 Regulate/control use of mercury & 

cyanide in mining 

 Enhance waste water treatment in 

industries, hotels 

 Treat waste water before releasing to 

the environment 

 Law enforcement 

 County 

Government. 

 NEMA 

 WRA 

 CEC 

100 m 

Water 

shortage 

 Reduced river flow 

 Inadequate water for domestic 

& agricultural us 

 Water borne diseases 

 Control water uptake to industries 

 Drill boreholes 

 Avoid eucalyptus along riparian areas 

 Plant appropriate trees along riparian 

 County 

Government. 

 WRA 

 NEMA 

 KWS 

50 m 

Exposure to 

chemicals 

 Diseases; cancer  

 Heavy metal poisoning 

 Awareness creation. 

 Law enforcement 

 NEMA 

 CEC 

 Public Health 

20 m 

Accidents  
 Deaths 

 Injuries  

 Trainings on safety and first aid in 

mining and industry 

 Regulate quarrying & mining 

activities 

 Regular inspections for safety 

 Law enforcement 

 Dept of 

Environment 

 Mines & Geology 

department 

 NEMA 

 Dept. of T&I 

50 m 

Air pollution 

(stack 

emission) 

 Respiratory diseases 

 Acid rain 

 Climate change 

 construct proper incinerators 

 adopt alternative source of energy 

 Awareness creation. 

 Law enforcement. 

 Dept of 

occupational health 

 County Govt. 

 NEMA 

 Private sector 

200 m 

Waste and by-

products; 

mines, 

industry 

 Land degradation 

 Water contamination 

 Rehabilitation of degraded areas 

 Law enforcement 

 Dept of Mines & 

Geology, 

 County 

Government 

 NEMA 

30 m 

Abandoned 

shafts & 

quarries 

 Accidents leading to deaths, 

injuries 

 Loss of aesthetics 

 Loss of fertility 

 Rehabilitation 

 Awareness creation 

 Law enforcement 

 NEMA 

 CEC 

 Dept. of Mines& 

Geology 

150 m 
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CHAPTER TWELVE:  HEALTH AND ENVIRONMENT 

 

12.1 Introduction 
The management of solid waste remains a serious problem in many counties in the country especially in 

urban settlements which generates large quantities of solid waste. This problem is further compounded by 

rapid urbanization resulting from devolution. The perception of the people has always been that it is the 

responsibility of the County Government to manage waste within its areas of jurisdiction. Waste, and how 

we deal with it, can impact on the quality of our land, air and water, as well as the health of wildlife, plants, 

ecosystems and people living in Vihiga County. 

 

A healthy environment leads to high quality of life. Environmental pollution is the leading cause of most 

ailments and diseases. Some of the diseases that are directly caused by environmental pollution and 

unhealthy environment include Tuberculosis, Covid-19, Typhoid, Cholera. Other chemical-related diseases 

include lung cancer and tumor caused by cigarette smoking, exposure to asbestos. Smoke from wood stoves 

and gases from poorly vented gas ranges can cause breathing problems. Over the years, waste generation in 

the County has increased rapidly due to urbanization and population upsurge. Currently the population is 

approximately 600,000 people and generates about 100 tons of waste daily with the main urban towns being 

Mbale, Luanda, Chavakali, Majengo, Cheptulu and other upcoming semi-urban towns like Gambogi, 

Mudete, Jebrock and Serem that generate a combined 70% of the total daily waste. On the other hand, Poor 

sanitation reduces human well-being and economic development. It is linked to transmission of diseases 

such as cholera, diarrhoea, dysentery, hepatitis, typhoid, polio and impacts such as anxiety, risk of sexual 

assault, and lost educational opportunities. 

 

 

12.2 Types and Status of wastes 
The waste streams in Vihiga County can be categorized as domestic, municipal, industrial and hazardous 

wastes.  However, the composition of general waste varies considerably between households, businesses, 

and industries. Among the types of wastes found in the county are: Domestic Waste, Biomedical Waste, 

Used Oil and Sludge, E-Waste, Pesticide Waste, Fluorescent Lamps, Construction and demolition wastes. 

All these may be attributed to growing commercial and industrial activities as well as the marked growth of 

ICT. Health Care Waste (HCW) includes all waste generated within health care facilities, research centers, 

e-waste and laboratory related to medical procedures (WHO, 2014). In addition, approximately 80% of 

HCW is non-hazardous and 15% is infectious. The remaining 5% is made up of sharps (1%), toxic 

chemicals, pharmaceuticals (3%), genotoxic, and radioactive waste (1%) (WHO,2007). Although, these 

traditional estimates are not consistent for many developing countries, for instance in Kenya, due to poor 

segregation practices, it is common to find that up to 50% of waste in some facilities is infectious. (HCWSP, 

2015-2020). 
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The County has adequate health facilities for all residents with accessibility of less than 5 km. The County 

has 100% coverage of community units. In Vihiga County there are a total of 590,013 persons and 143,365 

households (2019 census), There are 117 health facilities spread across the county (66 GoK, 9 FBOs, 3 

NGOs and 39 Private). Healthcare service provision is in six levels with community health units forming 

the lowest level of care; followed by dispensaries at level 2, health Centers at level 3, sub county hospitals 

form level 4 while the county referral hospital is at level 5 for service provision. 

 

The County generates approximately 6.61 tons of medical wastes monthly with the main referral facility 

generating 2.2 tons monthly. One functional waste incinerator owned by Kaimosi Mission Hospital serves 

the county. Other facilities are served by burning chambers though most of them are non-functional. Crude 

dumping is the common practice in most facilities taking the form of open pits and burning with no fence 

off-the sites thus exposing the HCWs, clients, community and animals to infections, injuries and the 

environment to contamination. 

 

Medical waste at the County is categorized into; Infectious Waste: (blood, human tissue or anything 

contaminated with bodily fluids), Hazardous Waste: (sharps, discarded surgical equipment, and some 

chemical waste) and Radioactive Waste: (cancer therapies, and medical equipment that uses nuclear 

elements). 

 

Waste segregation is practiced at source in most facilities by use of coded bins and bin liners. Facilities 

with no standard coded bins have improvised buckets placed at strategic waste generation points. Vihiga 

County has no Open Defecation Free (ODF) village since it does not have adequate sanitation facilities 

although the latrine coverage is relatively high at about 75%. Public facilities within the County including 

institutions, hotels, health, markets, bus parks and others do not have adequate toilets/latrines and supply 

of water, with majority of them depending on supplied piped water, which is un-reliable. Many of these 

facilities also get their water from roof catchment. The health facilities do not have adequate toilets and 

other sanitation, additional toilets and hand washing stations are required. 

 

The urban set up in Vihiga County lack appropriate waste water treatment and disposal facilities. The urban 

areas rely on septic tanks, cesspool, public toilets and pit latrines. These existing facilities are under great 

pressure and resident resorts to emptying them to surface drainages during rainfall events. The existing 

improved structures for waste water management include waste water ponds in Kaimosi, Constructed 

wetland under construction in Mbale, a 50m3/day Decentralized treatment facility at Hedwe. The Lake 

Victoria North Water Works Development Agencies (LVNWWDA) which is a national agency in 

development of water and waste water infrastructure in the region developed designs for Vihiga Cluster 

Waste Water Treatment Systems in three clusters namely Emuhaya-Luanda cluster, Mbale-Chavakali 

cluster and Kaimosi cluster and for which the funding is still being sourced. There is need for elaborate 

systems in the County to effectively manage waste water. 
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The County Sanitation Benchmarking Report, 2013 carried out by the Ministry of Health, Vihiga County is 

ranked number 37 out of the 47 Counties. According to the report, 46% of the population use improved 

sanitation facilities whereas 0.8 % of the population use open defecation. The towns are in dire need of a 

modern sewerage system for enhancement of public health and environmental protection besides facilitating 

achievement of sustainable development goal number 6. The state of sanitation coverage was classified 

under the following: - 

 

 Improved – 46% 

 Unimproved – 13.5% 

 Shared – 39.3% 

 Open Defecation – 0.8% 

 

 

 
Figure 12.1: Chart showing the state of Sanitation in Vihiga County 

 

 

12.2.1 Waste Management Practices  

 

Waste Segregation  

Most of the waste is generated at household, market places, towns and urban centers, institutions and 

industries 

 Very few households segregate waste at the household level  

 There is minimal waste segregation at source within the Mbale Municipality, Luanda town, market 

centers and institutions 
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 There is considerable segregation of biomedical waste in medical health facilities. 

 Recovery of recyclable items like plastics, paper, glass and metals is done by individuals. 

 

Waste Collection and Transportation 

 Waste in Mbale town and other urban centers is largely collected by the County Government. 

 Household waste is dumped haphazardly. 

 Waste collection in informal settlement is rarely done. 

 currently there are no active private waste collectors operating in the County. 

 No adequate and appropriate tools, equipment and transportation trucks for waste handling. 

 

 Annual licenses for waste transporters are issued by NEMA in accordance with the provisions of the 

waste management regulations of 2006. However, some waste transportation vehicles operate 

illegally as they do not meet the required standards. 

 

Waste Treatment 

 Waste treatment technologies have not been fully embraced in the County however there are on-

going efforts to enhance waste treatment practices.  

 Recyclable materials comprise 50 – 80% of the general waste stream;  

 

 there are no industries in the County that receive recovered materials such as paper, polythene, 

plastics, glass, scrap metals, used oil, e-waste and waste tyres for recycling. 

 The County Government does not have an incinerator although there exists a private one at Kaimosi.  

 

Waste Disposal 

 Most of the municipal and domestic waste generated is disposed off in open dumpsites across the 

County. 

 Biomedical waste is largely disposed through incineration and rudimentary kilns; 

 Condemned, damaged or expired goods are disposed through opening burning or in the cemented 

kilns 

 The existing incineration facilities have been largely burners and kilns and do not meet the 

requirements stipulated under the Third Schedule of the Waste Management Regulations of 2006  

 Most of the workforce operating these disposal sites have minimal or no training on how to manage 

these facilities and have no basic protective gear. 

 The urban set up in Vihiga County lack appropriate waste water treatment and disposal facilities. 

 The urban areas rely on septic tanks, cesspool, public toilets and pit latrines. 

 Existing facilities are under great pressure and resident resorts to emptying them to surface drainages 

during rainfall events. 
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12.3 Major Sources of Pollution 
Pollution can be classified by its physical nature, source, recipient, sector affected or by its effects. Pollution 

may be in the form of a gas, liquid, solid or energy. Sources of pollution may be point sources or non-point 

sources, where the pollution comes from diffuse sources that are not easy to pinpoint. There are different 

types of pollution: water pollution, air pollution, solid waste pollution and noise pollution that are in urban 

areas. 

 

The main sources of pollution are household activities, factories, agriculture and transport. Once released 

into the environment, the concentrations of some pollutants are reduced by dispersion, dilution, deposition 

or degradation. Water can be contaminated by physical pollutants (solid material), biological pollutants 

(such as bacteria that cause waterborne diseases), and many different chemical pollutants. Gases or solid 

particulates can cause air pollution e.g., fertilizer, pesticides, liquid waste, raw sewage, poorly managed 

solid waste, medical waste- especially those from haphazard dumping incineration and open burning and 

Carbon emissions especially from industries and transport industries. 

 

 

12.4 Major Environmentally Related diseases 
Environmentally related diseases can be grouped into three main categories such as: - 

 

1) Lifestyle disease such as cardiovascular disease, diseases caused by substance abuse such as alcoholism 

and smoking-related disease. 

2) Disease caused by physical factors in the environment, such as skin cancer caused by excessive 

exposure to ultraviolet radiation in sunlight. 

3) Disease caused by exposure to toxic or irritant chemicals in the environment such as toxic metals 

include allergies and asthma, birth defects, infertility, Kidney failure, nervous defects etc. 

 

12.4.1 Strategies to mitigate effects of environmental disease 

 Enhanced proper waste management 

 Create environmental awareness  

 Formulation and implementation of Policy, legislation and regulations 

 Capacity building in healthcare 

 Enhance resource mobilization strategy for health care services 

 Initiate WASH entrepreneurship 
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12.5 Challenges facing disposal of wastes and their Mitigation Measures 

 

12.5.1 Solid Waste 

Table 12.1 below illustrate solid waste management challenges and their proposed interventions for a 

sustainable solid waste management in Vihiga County. 

 

Table 12.1: Solid Waste Management Challenges and Interventions 
No. Waste Management Challenges Interventions 

1.  Lack of appropriate waste disposal sites • Procure appropriate waste disposal sites 

2.  

Inadequate Waste handling facilities 

(collection points, transfer stations, 

incinerators and final disposal sites). 

• Establish appropriate collection points, transfer stations and a 

sanitary landfill 

• Construct proper incinerators for medical and hazardous waste 

treatment 

3.  
Poor siting of the available collection 

and disposal sites 
• Prior appropriate planning for siting of disposal facilities 

4.  

Local community’s unwillingness to 

accommodate waste disposal facilities in 

their neighbourhood.   

• Community sensitization 

• Lobby for political good will 

5.  
Lack of solid waste segregation 

impeding re-use and recycling efforts  

• Encourage waste segregation at source 

• Provide appropriate receptacles for waste segregation 

6.  

Irregular collection of waste from 

generation and collection points due to 

breakdowns of vehicles and non-

payment of hired collectors 

• Develop and implement waste collection schedule 

• Prompt payment of contracted waste management services 

• Regular servicing and maintenance of waste transportation 

vehicles, plant and machinery 

7.  
Inadequate appropriate transportation 

vehicles and equipment 

• Procure appropriate equipment and purpose specific vehicles for 

waste management 

8.  

Inadequate solid waste treatment 

facilities (incinerators for bio-

medical/hazardous waste treatment) 

• Construct at least one public incinerator 

9.  

Contaminated soils and water sources 

resulting from illegal dump sites and 

uncollected solid wastes 

• Rehabilitate degraded soils 

• Protect water sources and water bodies 

• Embrace best practices for waste management 

10.  
Lack of income and revenue from waste 

recycling activities/enterprise 

• Promote waste recycling in the County 

• Build capacity for waste recycling activities 

11.  
Slow adoption of modern solid waste 

management technological options 

• Build human capacity in waste management 

• Procure modern specific waste transportation vehicles and 

equipment for waste handling 

12.  

Lack of awareness and knowledge in 

solid waste management activities by the 

community, institutions, entrepreneurs 

• Create awareness in waste management 

• Involve the community in waste management forums and 

activities 

13.  

Inadequate funding and budgetary 

allocation for solid waste management 

programs, plans and activities 

• The County Government to identify and develop resource 

mobilization strategy to secure resources to support waste 

management activities. This will involve developing capacity for 

proposal writing and project implementation 

• Increase budgetary allocation 

• Encourage PPPs 

• Enhance revenue generated from waste related levies 

14.  
Lack of/inadequate/inappropriate solid 

waste transportation vehicles 

• Procure adequate appropriate vehicles for transportation of solid 

waste  

15.  
Lack of necessary equipment and tools 

for solid waste handling 
• Procure necessary equipment and tools for solid waste handling 
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16.  
Inadequate political goodwill on matters 

of solid waste management 
• Sensitize political leaders in waste management 

17.  

High poverty levels hamper individuals 

and businesses to employ sound solid 

waste management systems 

• Diversify income generation activities 

• Encourage innovation 

18.  

Lack of a legal Framework for Public 

Private Partnerships engagement and 

associated investments in solid waste 

management 

• Develop and implement a legal Framework for Public Private 

Partnerships engagement and associated investments 

19.  

Lack of appropriate environment and 

waste management programs, plans and 

activities i.e. County Environment 

Action Plan (CEAP) 

• Develop and implement appropriate environment and waste 

management programs, plans and activities 

• Develop, update and/or complete and implement the County solid 

waste management plans. 

20.  

Inadequate legal and regulatory 

frameworks solid waste management: 

(Policy, Laws and regulations) 

• Develop relevant Laws, Policies and regulations for waste 

management 

21.  
Inadequate research and innovation on 

Solid Waste Management 

• Collaborate with relevant research institutions  

• Provide incentives to encourage research in waste management 

• Establish a research fund 

• Encourage exchange programs 

22.  
Inadequate Waste Management 

Infrastructure, tools and equipment 

• Construct relevant infrastructure to support waste management 

activities (power, water, roads, drainage etc.) 

23.  
Inadequate capacity to collect, process 

and dispose of e-waste 

• Enhance the necessary capacity to collect, process and dispose of 

e-waste 

24.  
Failure to phase out and appropriately 

dispose of asbestos materials 

• Provide funds for phasing out asbestos 

• Dedicate a suitable asbestos disposal site  

25.  
Escalated Illegal dumping of solid 

waste. 

• Enhance enforcement of relevant policies, laws and regulations 

through regular inspections 

26.  
Poor public attitude on waste 

management. 

• Create awareness 

• Involve communities and other stakeholders in waste 

management 

• Create opportunities in waste entrepreneurship 

27.  

lack of compliance to existing 

environmental legislation in solid waste 

management 

• create public awareness on waste management 

• enhance public participation in waste management activities. 

28.  

Inadequate capacity to enforce 

compliance to waste management Laws 

and Regulations  

• Acquire relevant human resource and equipment 

• Conduct relevant trainings for staff on compliance and 

enforcement  

• Collaboration with other stakeholders for effective enforcement  

29.  
Inadequate investment in solid waste 

management activities 

• Enhance budgetary allocation for waste management programs 

• Promote Public Private Partnerships 

• Create a conducive environment for public involvement in waste 

management (grants, subsidies, loans etc.) 

• Develop bankable proposals for waste management projects 

30.  
Proximity to disposal sites leading to 

high cost of waste transportation 

• Establish disposal sites at strategic locations in proximity to waste 

generation points 

• Establish transfer stations in strategic locations 

• Promote materials recovery at source and transfer stations 

31.  

Poor maintenance of solid waste 

management equipment, facilities and 

drainage systems 

• Regular maintenance of waste management vehicles, equipment 

and facilities 

• Scheduled/regular maintenance of existing drainage systems 

(unclogging, unblocking etc.) 

• Discourage littering through provision of litter bins and 

enforcement of by-laws 
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32.  

Inadequate collaboration and 

coordination amongst waste 

management stakeholders  

• Facilitate regular stakeholders’ consultative meetings for waste 

management at all levels 

• Conduct joint site visits and inspections 

• Collaborative planning for waste management activities 

• Strengthen environmental and waste management committees 

33.  
Littering of solid waste during 

transportation 

• Procure purpose made waste transportation vehicles 

• Obtain waste transportation licenses 

• Introduce a tracking document/system for waste transport 

vehicles 

• Establish a weigh bridge at the disposal site 

 

 

 

12.5.2 Liquid Waste 

Table 12.2 below illustrates liquid waste management challenges and their proposed interventions for a 

sustainable liquid waste management in Vihiga County. 

 

Table 12.2: Liquid waste management challenges and Interventions 
No. Waste Management Challenges Interventions 

1.  Inadequate exhausters • Acquire adequate exhausters 

2.  
Inadequate/lack of liquid waste treatment 

facilities, tools and equipment 

• Plan and design appropriate waste water infrastructure 

• Establish adequate liquid waste treatment facilities (sewerage 

system, septic tanks, bio digesters, cesspools, treatment 

ponds/lagoons) 

• Acquire tools and equipment for handling liquid waste 

• Establish accredited laboratory for water/waste water analysis 

3.  
Lack of liquid waste recycling mechanisms, 

facilities & equipment 

• Establish liquid waste recycling mechanisms, facilities & 

equipment 

4.  

Contaminated soils and water sources 

resulting from discharge of raw liquid 

wastes 

• Rehabilitate contaminated soils and water sources 

• Develop County relevant policies and regulations (water 

quality) 

• Enforcement of existing relevant laws and regulations 

5.  

Loss of revenue from waste treatment and 

recycling by-products (fertilizers, manure, 

biogas) 

• Implement harnessing and recovery of waste water by-

products 

6.  
Slow adoption of modern waste water 

management and treatment technologies 

• Enhance the adoption of modern waste water management 

and treatment technologies 

7.  

Lack of awareness and knowledge in 

effluent management by the community, 

institutions, entrepreneurs. 

• Create awareness and build capacity in effluent management 

for the community, institutions and entrepreneurs. 

8.  

Inadequate funding and budgetary allocation 

for liquid waste management programs, 

plans and activities 

• Enhance budgetary allocation for liquid waste management 

programs, plans and activities 

• Establish a resource mobilization structure (for partnerships 

and development of work plans, proposals and lobbying) 

9.  
Inadequate qualified human resource and 

technical skills 

• Acquire qualified personnel 

• Train technical staff on relevant courses and skills 

10.  
Inadequate political goodwill on matters of 

liquid waste management 

• Build capacity of political, local and opinion leaders on 

matters of liquid waste management 

• Advocacy and lobbying political leaders at all levels  
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11.  

Lack of a legal Framework for Public 

Private Partnerships engagement and 

associated investments in liquid waste 

management 

• Establish a legal Framework for Public Private Partnerships 

engagement and associated investments in liquid waste 

management 

12.  

Inadequate legal and regulatory frameworks 

for liquid waste management: (Policy, Laws 

and regulations) 

• Establish and enact Policy, Laws and regulations for liquid 

waste management 

13.  
Inadequate research and innovation on 

Liquid Waste Management 

• Promote research and innovation on Liquid Waste 

Management 

• Establish linkages with research institutions 

14.  

lack of compliance to existing 

environmental legislation in liquid waste 

management 

• Create awareness in existing environmental legislation in 

liquid waste management 

• Enforce existing laws and regulations 

15.  

Inadequate capacity to enforce compliance 

to liquid waste management Laws and 

regulations 

• Build institutional capacity for enforcement of relevant laws 

and regulations 

16.  
Inadequate investment in liquid waste 

management 

• Create enabling environment for investment in liquid waste 

management (provide incentives, subsidies, tax relief etc.) 

17.  Lack of proper drainage systems 

• Enforcement of existing by-laws to protect drains 

• Maintenance of existing drainage infrastructure 

• Plan and design appropriate drainage systems 

• Establish proper drainage system 

18.  
Poor maintenance of existing waste water 

infrastructure 

• Plan and implement maintenance schedule for waste water 

infrastructure 

• Maintenance of existing waste water infrastructure 

19.  

Inadequate collaboration and coordination 

amongst liquid waste management 

stakeholders 

• Facilitate regular stakeholders’ consultative meetings for 

liquid waste management at all levels 

• establish teams/committee for joint inspections and site visits 

• Collaborative planning for liquid waste management activities 

• Strengthen environmental and liquid waste management 

committees 

20.  
Illegal effluent discharge into the 

environment 

• Enforce relevant laws and regulations on effluent discharge 

into the environment 

21.  

unavailability of appropriate land for 

establishment of waste water treatment 

facilities 

• Develop a master plan for waste water management 

• Procure appropriate land for the establishment of waste water 

treatment facilities 

22.  
Pollution emanating from car-washing along 

streams and rivers 

• Regulate car wash activities 

• Designate appropriate car wash areas 

23.  Unplanned urban settlement • Develop and implement urban spatial plans 

 

 

12.6 Legal Issues and Recommended Measures 
The constitution of Kenya 2010 and. Vision 2030 recognizes the need for efficient and sustainable waste 

management systems to be established within the country. In view of this, solid waste management in the 

counties remains a priority. In order to realize this important objective, Vihiga County will be guided by the 

Environmental Management and Coordination (Waste Management) regulations of 2006, this County 

Environment Action Plan, County Waste Management Policy, Strategy and other relevant legislative 

frameworks. Also, the County Government will collaborate with the National Government and other 

relevant stakeholders to develop modalities for achieving sustainable waste management systems. 
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12.7 Fiscal Issues and Recommended Measures 
Fiscal issues include fees, royalties, levies and taxation applicable to the health and environment sectors. 

The County Government will enforce environmental taxes such as licensing, court fines, eco-taxes, 

polluter pay principle and costs sharing in medical services. 

 

 

12.8 Proposed Areas of Research 
1. Entrepreneurships in waste management activities 

2. Waste management and economic development 

3. Management of e-waste and asbestos 

 

 

12.9 Best Case Studies 
1) Management of biomedical waste at the County Referral hospital 

2) Handling of municipal waste in Luanda and Mbale towns. 

 

 

 

Table 12.3 Environmental Implementation Plan for Health Issues and Mitigations 

Issue 
Impacts on the 

Environment 

Adaptation/Mitigation action to be 

taken 
Responsibility 

Costs in 

KES 

Illegal dumping 

sites 

Water contamination 

Loss of aesthetics 

Land degradation 

 Acquire and develop dumping sites 

 Law enforcement 

 Awareness creation 

 County Government 

 NEMA 

 CEC 

100 m 

Littering 
Loss of aesthetics 

Drainage blockage 

 Provide litter bins 

 Law enforcement 

 County Government 

 NEMA 

 CEC 

50 m 

Infectious and 

bio-medical waste 

handling 

Increased infections 

Water, air & soil 

contamination. 

Poisoning. 

 Waste sorting 

 Establish incinerators 

 Law enforcement 

 Department of 

Environment, health 

 NEMA 

150 m 

Discharge of raw 

waste water 

 Diseases  

 Water contamination  

 Sewerage system. 

 Awareness creation. 

 Law enforcement. 

 Department of 

Environment 

 NEMA 

80 m 
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CHAPTER THIRTEEN:  ENVIRONMENTAL HAZARDS AND 

DISASTERS 

 

13.1 Introduction 
A hazard is a potentially damaging physical event, human activity or phenomenon with a potential to cause 

loss of life or injury, property damage, social and economic disruption of life, environmental degradation 

among other effects. A risk is a chance, high or low, that any hazard will actually cause harm. Hazards can 

be categorized as physical, biological, chemical, cultural/practice- related or social related hazards.  

 

A disaster can be defined as a serious disruption of the functioning of the society causing widespread human, 

material or environmental damage and losses, which exceed the ability of the affected community to cope 

using their own resources. 

 

 

13.2 Disasters in Vihiga County 
Some hazards/disasters in Vihiga County are similar or shared across other counties in the country while 

others are unique and specific to the area. 

 

13.2.1. Flooding 

Flooding normally occurs along river basins and lowlands during the rainy seasons destroying property, 

leading to displacement of people and sometimes fatalities. The rivers that experience this include Yala and 

other smaller streams in valleys sand-witched between highlands. 

 

13.2.2. Landslides 

Landslides and mudslides are common in the County during heavy rains because of poorly formed soil 

structure and the nature of the terrain. They mainly occur on hill slopes especially where land is bare because 

of human activities and sometimes along roads with poorly constructed embankments. 

 

13.2.3. Drought 

The Drought seasons in the County are not severe, though, with the unpredictable changing weather patterns 

due to climate change, the effects of low rainfall are now worse with poor crop and livestock yield leading 

to starvation and need for aid. Vihiga County is inadequately prepared for disasters with limited policy 

framework and inadequate personnel for planning and handling emergencies that come with disasters. Early 

warning mechanisms exist in weather forecasting through a single operational weather station with the 

support of traditional indigenous rainmakers, more stations are necessary for efficient forecasting. The fast-

upcoming towns including Mbale, Chavakali, Majengo and Luanda need fire engines to control and mitigate 

effects of fires.  
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Other Disasters include: 

 Accidents in active and abandoned mining sites, quarries and borrow pits leading to injuries and 

deaths 

 Discharge of chemicals to the environment and water sources through accidental spills and use of 

mercury and cyanide in the mining industry 

 Disease outbreaks including human and animal/livestock ailments, recent COVID-19 outbreak has 

produced infectious waste (including used face masks and hand gloves). 

 Lightening in some parts of the county threatens lives, health and property 

 Road accidents 

 Pests occasionally affecting crops, livestock and trees i.e., locusts 

 

 

13.3 Mitigation measures 

 Creating an emergency disaster fund 

 Creating of teams/task forces/committees to preparatory planning for disasters and emergence 

response 

 A plan/guideline on response planning, implementation and settling back 

 Putting in place early warning systems 

 Integrating disaster management aspects in relevant departments i.e., roads, mining, 

 Trainings on disaster management, first aid, firefighting and other important aspects of disaster 

management 

 Awareness creation 

 Sound agricultural practices on slopes, planting of trees and vegetation to hold soils, and construction 

of structures i.e., check dams, gabions and terraces to mitigate on landslides and mudslides 

 Acquiring fire-fighting equipment 

 Improve hazardous waste management 

 Install lightening arrestors in schools and public places 

 Form Pest control units 

 Introduction of Pest/disease resistant varieties  

 Periodic inspections and auditing of disaster risk areas/development 

 

 

13.4 Areas of research in disaster management; 
i. Early warning systems 

ii. Disaster response preparedness 

iii. Effects of disasters on economy, environment and social lives 

iv. Traditional and cultural responses to disasters. 
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Table 13.1: Environmental Management Plan for Disaster Management 

Issue Impact on environment Mitigation Measures 
Responsible 

agency 
Cost 

Flooding 

 Loss of lives 

 Health issues; diseases 

&Injuries 

 Loss of property 

 Loss of income 

 Disorientation and social 

issues 

 Land degradation and loss of 

soil fertilities 

 Insecurity 

 Form disaster management teams 

 Put in place early warning systems 

 Provide for an emergency fund 

 A disaster & emergency response plan 

 Integrate disaster management in relevant 

departments 

 Awareness creation & trainings 

 National 

Government; 

Special 

programmes 

 County 

Government; 

500M 

Fire outbreaks 

 Loss of lives 

 Loss of property 

 Air pollution 

 Loss of biodiversity 

 Loss of Aesthetics 

 Firefighting equipment 

 Trainings & awareness creation 

 Facilitating governance structures 

 Department of 

T&I, water, 

Public Service 

50M 

Landslides 

 Social disruption 

 Deaths 

 destruction of vegetation 

 loss of aesthetic value 

 Discourage cultivation on steep slopes, good 

agricultural practices, plant trees& vegetation on 

slopes 

 Construction of structures i.e., check dams, 

gabions and terraces to mitigate on landslides and 

mudslides 

 Department of 

Agriculture, 

Lands, T&I KFS 

30M 

Accidents in 

mines, 

quarries & 

borrow pits 

 Loss of lives & Injuries 

 Loss of property 

 Loss of income 

 Land degradation 

 loss of soil fertilities 

 ESIA for mines, quarries and borrow pits 

 Shafts inspections by mines engineers 

 Rehabilitation of abandoned sites 

 Accident & Safety management plans; first aid, 

emergency handling. 

 Department of 

Mines 

 NEMA 

 Artisanal mining 

committee 

100M 

Chemicals 

discharge to 

environment 

 Land degradation 

 Water pollution 

 Incident response team 

 Chemical cleaning plan 

 Emergency fund 

 NEMA 

 Department of 

Environment 

10M 

Disease 

outbreaks  

 Loss of lives 

 Stalled projects 

 Infectious waste production 

 Loss of biodiversity 

 Loss of animals; livestock 

 Disease outbreak management teams 

 Awareness creation 

 Emergency fund 

 Emergency preparedness plan 

 Improve hazardous waste management 

 Health 

 Agriculture 

 Environment 

 N.E.M.A 

 K.W.S 

 K.F.S 

10M 

Lightening  
 Loss of lives & injuries 

 Loss of property 

 Put in place warning systems 

 Improve weather stations 

 Emergency fund 

 Install lightening arrestors 

 Department of 

Met, T&I, 

Health 

 Media 

50M 

Road 

accidents 

 Fatalities and injuries 

 Loss of property 

 Oil & other chemical spills  

 Traffic jams 

 Create awareness 

 Install road safety signage 

 Enforcement of traffic rules 

 Road maintenance and marking 

 NTSA 

 KeNHA 

 Police 

 Roads 

15M 

Pests 

 Loss of property; crops, 

animals, etc. 

 Diseases for crops and 

animals 

 Yield reduction 

 Pest control unit 

 Emergency fund 

 Awareness creation 

 Introduction of Pest/disease resistant varieties  

 Agriculture 

 Livestock 
15M 
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CHAPTER FOURTEEN:  RESEARCH, TECHNOLOGY AND 

INNOVATION 

 

14.1 Environmental Research and Technology 
Environmental Research is a branch of natural science that studies how natural and outside forces interact 

with the environment and assesses how these factors affect and change the natural world. It focuses on things 

like pollution and other types of damages to the environment and seeks to understand the impacts that human 

beings and other animals have on environmental systems in the natural world. Environmental Technology 

is also known as “green” or “clean” technology and refers to the development of new technologies which 

aim to conserve, monitor or reduce the negative impacts of technology on the environment and the 

consumption of resources (Edinburgh sensor, 2019). The technologies include waste management, green 

projects, and renewable energy, water and air quality technologies and electric vehicles. 

 

 

14.2 Environmental Research Institutions 
These are organizations undertaking research on sustainable resources management in Kenya. 

Centre for Research in Environment Kenya (creek- Kenya) 

Having Environment Health and Safety and Economic Sustainability as guiding principles, Creek- Kenya 

was establishment in 2006 to support stakeholders, clients and organizations across East Africa to attain and 

realize their business goals efficiently, cost-effectively and with the minimum environmental and social 

impact. For 13 years this institution has continued to carry out assignments in risk management, consulting, 

training and integrated management systems and compliance for organizations. 

 

Institute of Environment and Water Management (IEWM) 

The Institute of Environment and Water Management (IEWM) is a non-governmental organization that aims 

to strengthen water and environmental governance and climate change resilience through unlocking the 

potential of communities and institutions to manage their natural resources equitably and sustainably. It has 

a component of research on water and environment. 

 

Environment Institute of Kenya (EIK), 

Established in 2004 as the Kenya Institute of Environment Assessment (KIEA) but later changed to the 

Environment Institute of Kenya (EIK), has continued to put in place structures to ensure it effectively carries 

out its mandate which is to empower its members and promote professionalism in environmental governance 

towards sustainable development in Kenya. 

 

The Wangari Maathai Institute for Peace and Environmental Studies  

The institute is a center of excellence in environmental governance and management, and their linkages with 

culture of peace. The Institute conducts holistic multi-disciplinary training, experiential learning, research, 

out-reach and extension services in environmental governance, management, and peace. 
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SEI Africa (Stockholm Environment Institute) 

SEI Africa supports close collaboration with African organizations and networks on key environmental and 

development issues, is based in Nairobi, Kenya, with offices in South, East and West Africa. 

 

The Kenya Forestry Research Institute (KEFRI)  

KEFRI was established as a State Corporation in 1986 under the Science and Technology Act Cap 250 to 

focus on forestry research. The Act was repealed by the Science, Technology and Innovation Act No. 28 of 

2013. Kenya Forestry Research Institute is also mandated under the Forest Conservation and Management 

Act, 2016 to undertake forestry research. KEFRI has 5 regional research programmes with head offices in 

Gede, Kitui, Muguga, Londiani and Maseno. The Institute has one national center located in Karura. 

 

Centre for Research and Environment Kenya 

Work with community groups to start up nature-based enterprises such as honey and aloe vera processing 

as a means of livelihood and environmental conservation. 

 

Regional Centre for mapping of Resources for Development 

The Centre was established in 1975 to promote sustainable development in the member states, through 

technologies generation, application and dissemination of geo-information and allied technologies, products 

and services. 

 

African Centre for Technology Studies (ACTS) 

ACTS is a pioneering development research think tank on harnessing applications of science technology 

and innovation policies for sustainable development in Africa. 

 

 

14.3 Universities Undertaking Environmental Research 

 

Kenyatta University School of Environmental Studies 

The school of environmental studies offers a wide range of research programmes in environment from a 

certificate level to PhD. 

 

Jomo Kenyatta University for Advanced Technology (JKUAT) 

The school of bio-systems and environmental engineering equip students with relevant knowledge and skills 

applicable on environmental management. 

 

University of Nairobi - Department of Geography & Environmental Studies 

The Department of Geography and Environmental Studies offers a wide range of academic programmes 

leading to Diploma, BA, BSc, BEd, MA, MSc and PhD degrees in diverse fields of geography and 

environmental studies. 
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Kenya Green University Network 

The Kenya Green University Network (KGUN) is a functional network of over 60 universities in Kenya, 

with the objective of incorporating environment, low carbon-climate resilience development strategies and 

sustainability aspects in their education, research, training, campus operations and enhanced student 

engagement. 

 

University of Eldoret – School of Environmental Studies 

The school focuses on both undergraduate and postgraduate programmes leading to Bachelors, Masters and 

Doctoral degrees in the field of environment.  

 

 

14.4 Legal issues and recommendations on environmental Research 

 

14.4.1. Legal Issues 

The National Commission for Science, Technology& Innovation (NACOSTI) is a body mandated to license 

all research work in the Country as per Science, Technology and Innovation Act, 2013. 

 

Table 14.1: Research Permit Charges 

Category of Research 
EAC Countries 

(KES) 

Kenyan Citizens 

(KES) 

Non-Africa 

(US$) 

Rest of Africa 

(KES) 

Student Attachment undergraduate or 

diploma 
100 100 150 200 

Research (Masters) 1,000 1,000 350 2,000 

Research (PhD) 2,000 2,000 400 4,000 

Post-Doctoral 5,000 5,000 500 10,000 

Public Institutions 0 10,000 0 0 

Private Institutions 0 20,000 0 0 

Commercial/Market Research 0 20,000 0 0 

Companies 0 20,000 0 0 

Source: NACOSTI, 2019 

 

 

However, respective institutions where research is to be undertaken are expected to grant a written 

permission to the researcher. 

Non-compliance with provisions of the Act. 

Lack of a County policy on research and innovation  
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14.4.2 Recommendations 

The County to develop relevant policies to guide on research and innovation 

Develop linkages with institutions and universities in areas of research 

Continuous sensitization of researches and research institutions  

 

 

14.5 Fiscal issues and measures related to Environmental research. 

 

14.5.1.  Fiscal issues 

The county not receiving revenue from research 

Inadequate budgetary allocation for environmental research 

Lack of incentives in environmental research 

 

14.5.2. Recommendations 

Develop and implement relevant regulations on research 

Enhance budgetary provisions 

Establish a fund to support and reward researchers in the County 
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CHAPTER FIFTEEN:  ENVIRONMENTAL EDUCATION, 

INFORMATION AND COMMUNICATION 

15.1 Environmental Education or Education for Sustainable Development. 
Environmental education refers to organized efforts to teach how natural environments function, and 

particularly, how human beings can manage behavior and ecosystems to live sustainably. It is a multi-

disciplinary field integrating disciplines such as biology, chemistry, physics, ecology, earth science, 

atmospheric science, mathematics, and geography. Also, environmental education is a process that allows 

individuals to explore issues, engage in problem solving, and take action to improve the environment. As a 

result, individuals develop a deeper understanding of environmental issues and have the skills to make 

informed and responsible decisions. 

 

15.1.1 Existing Environmental Education or Education for sustainable Development efforts 

 

Levels of Education for sustainable development  

Generally, the levels of environmental education can be categorized as formal and non-formal. Formal 

education will entail education curriculum developed at four levels namely, early childhood, primary, 

secondary, tertiary and university where education for sustainable development is taught based on the four 

curricula developed.  The curriculum emphasizes a more holistic view of sustainable development where 

environmental, economic and social factors are addressed as a whole.  This holistic approach lays emphasis 

on values, opinions and emotions about nature and environment, knowledge contributing to a sensible use 

of nature, welfare and public health, democracy, participation, and action competence, equality and 

multicultural issues, global awareness, and finally, economic development and future prospects. Using the 

curriculum, a variety of signs and indicators that provide a space for teachers and schools to deal with issues 

of sustainable development were identified. 

 

Non-formal environmental education on the other hand entails knowledge learnt outside the formal system 

that targets all cadres of people in the society. 

 

15.1.2 Determine impact of Environment Education or Education for sustainable development 

1. Increase awareness on sustainable development amongst learners, institutions and general public 

2. Environmental Education helps learners see the inter-connectedness of social, economic, ecological, 

cultural and political environments. 

3. Academic research enables students to investigate the how and why things happen and make 

deductions that can inform policy 

 

15.1.3 Research Areas on Education for Sustainable Development  

1. Education in achieving sustainable development and explores the relationship between 

2. The inter-link between development education, environmental education and education for 

sustainable development. 
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3. Integrating livelihood dynamics on natural environment 

4. The concept of sustainable development emerged as a response to a growing concern about 

anthropogenic activities.  

 

15.1.4 Challenges in Education for sustainable development 

1. Traditional single-directional delivery of environmental knowledge 

Since traditional single-directional delivery of knowledge is no longer sufficient to inspire learners 

to take action as responsible citizens, Environmentally Sustainable Development entails rethinking 

the learning environment, physical and virtual. Environmentally Sustainable Development is not 

confined to schools but applies to all levels of formal, non-formal and informal education as an 

integral part of lifelong learning. 

 

2. The learning environment 

The learning environment itself must adapt and apply a whole-institution approach to embed the 

philosophy of sustainable development. 

 

3. Inadequate capacity of educators and policy support 

Building the capacity of educators and policy support at international, regional, national and local 

levels will help drive these changes in learning institutions. 

 

4. Inadequate empowerment of youth and local communities 

Empowered youth and local communities interacting with education institutions become key actors 

in advancing sustainable development. 

 

 

15.2 Knowledge Management 
Knowledge management is the discipline of enabling individuals, teams and entire organisations/institutions 

to collectively and systematically, and in an integrated manner; create, capture, store, share and apply 

knowledge to better achieve their objectives. It involves aligning people, processes, and technology to 

improve performance and the benefits can be highly strategic, transformational as well as operational. 

 

15.2.1 Environmental Knowledge management 

Environmental management is a managerial approach to achieve an acceptable level of balance between the 

quality of both the human and natural environments. Knowledge management on the other hand is defined 

as organizational processes and practices that synergistically combine knowledge that focuses on the 

creation, acquisition, sharing, storage, dissemination and application of knowledge, skills and expertise. 

 

Environmental knowledge is viewed as one kind of general knowledge that involves the concept of natural 

environmental and ecosystems conservation.   
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The combination of environmental management together with knowledge management is strategic tool to 

achieve sustainable development.  The dynamism and definition of environmental knowledge management 

provides a platform for interconnecting information, analysis and decision making.  

 

Although a combination of environmental management and knowledge management is difficult to apply 

effectively in actual situations, organizations can apply the idea of environmental knowledge management 

to monitor environmental impacts caused by its operations through creation, accumulation, sharing, 

utilization and internalization of environmental knowledge which require the management of tacit 

knowledge and explicit knowledge. 

 

Environmental Knowledge Management, therefore, is a tool for integration of environmental problems into 

an organization’s routine operations with the aim of minimizing environmental impact and increasing 

corporate social responsibility initiatives towards the natural environment.  

 

15.2.2 Environmental knowledge Management Efforts 

There are two main types of knowledge 

 

1. Tacit knowledge 

This is personal knowledge based on experience, beliefs, skills and perspectives. It accumulates over 

time, is unique and is embodied in each individual. In many cases, it is difficult to express and 

formalize, capture, store and distribute. 

 

2. Explicit knowledge 

This is knowledge in physical form that is easily captured, codified, expressed in words, numbers or 

symbols and is easily articulated in processes, procedures, products and practices. It can be 

systematically and easily stored, shared and used. 

 

15.2.3 Four Modes of Knowledge Conversion 

1. Socialization (from tacit knowledge to tacit knowledge) 

This entails converting new tacit knowledge via experience sharing. The way to accumulate tacit 

knowledge could be through experience sharing through spending time together or living in the same 

environment. 

 

2. Externalization (from tacit knowledge to explicit knowledge) Naturally, it is not easy to convert 

tacit knowledge into explicit knowledge but through the conceptualization method, a proportion of 

tacit knowledge could be captured in an explicit knowledge form. The sequential use of metaphors, 

analogies and models are able to facilitate the conversion of tacit knowledge into explicit knowledge 

such as new product development and quality control circles. 
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3. Combination (from explicit knowledge to explicit knowledge) is a process to convert the explicit 

knowledge into more meaningful and systematic sets of explicit knowledge.  The information is 

collected from inside and outside the organization, combined, edited, and processed to generate new 

knowledge, which will be disseminated among members of the organization and public. Large scale 

and comprehensive information database systems and computerized communication networks are 

able to facilitate this mode of knowledge conversion. 

 

4. Internalization (from explicit knowledge to tacit knowledge) During the internalization process, 

individuals convert shared explicit knowledge in the organization into tacit knowledge.  

Internalization is a process that emphasizes learning by practice through training programmes, 

simulations or experiments and reading documents or manuals to enrich the tacit knowledge base. 

Based on the four knowledge management conversion modes, it is posited that these four modes 

when applied to environmental activities (known as environmental knowledge management), will 

influence the environmental performance of supply chains. 

 

15.2.4 Existing Environmental Knowledge Management Efforts 

Environmental Knowledge Management (EKM) is a tool for the integration of environmental problems into 

organization’s routine operations with the aim of minimizing environmental impact and reducing corporate 

socio responsibility initiatives towards natural environment (Huang and Shih, 2009). The increasing 

pressure held by society with depletion of non-renewable natural resources and occurrence of many severe 

and detrimental environmental issues, have raised the concerns of regulators at various levels to enact stricter 

rules and regulations to safeguard the wellbeing of our environment and our dependence on it (Zhu, Geng, 

Fujita and Hashimoto, 2010).  In addition, societies environmental awareness has increased over the years 

to levels that we have not seen before as they begin to demand for more environmentally friendly or 

“greener” products and services. 

 

Currently, environmentally focused regulations and legislations require organizations to extend their 

environmental practices beyond their respective organizational boundaries to include the supply chain, there 

are provisions that promote recycling, recovery and treatment of solid waste. 

 

In view of” these developments, environmentally friendly supply chain or “green” supply chain 

management (GSCN) that adopt a systematic approach in integrating environmental concerns, has been 

increasingly adopted by forward thinking organizations to enhance their competitive advantage (Zhu, et al, 

2010). However, in order to ensure that these GSCN are sustainable, in terms of strategic use of 

environmental knowledge assets, there is need to incorporate the perspective of environmental knowledge 

management. 

 

15.2.5 Levels of Environmental Knowledge Management 

Basically, there are four levels (data, information, knowledge and wisdom) of knowledge management as 

illustrated in the pyramid.  
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Fig 15.1: Knowledge Pyramid.  What is Knowledge 

 

 

15.2.6 Impacts of environmental knowledge management 

1. Tacit and explicit knowledge can assist in planning and developing appropriate responses on 

environmental management 

2. The available data can be used to foster an innovative eco-system that gives developers a chance to 

interact with the data, be able to use it and create interesting mashup 

3. It improves performance since it involves aligning people, processes, and technology 

4. Draws a pool of knowledge through intensive research 

 

15.2.7  Gaps in Environmental Knowledge Management 

1. Setting goals. Determining the environmental goals of an institution or organization is the first step 

in defining the information that needs to be managed. Information management goals for 

environmental regulatory compliance are going to be different than those for business practices for 

sustainable development. 

2. Defining processes. Defining the processes used to generate, retrieve, use, and share information 

can help to determine the needed infrastructure. 

3. Installing the infrastructure. Computers and communications technologies will be the largest and 

most expensive portion of the infrastructure. However, there are also non-information technology 

aspects to be considered, such as human networks and knowledge-transfer processes. 

4. Motivating and providing rewards. Attempts to improve information sharing are doomed to failure 

unless people are encouraged to share. Policies and cultural environments that reward and encourage 
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information hoarding should be revisited and replaced with compensation contingent on knowledge-

sharing activities. 

5. Measuring the results. Measuring results is a difficult task. It is important to attach milestones and 

feedback mechanisms to information management projects and to document anecdotal evidence that 

goals are being met. 

 

15.2.8 Challenges on Information and Knowledge Management 

In implementing an effective information and knowledge management system, challenges may arise that 

relate to: - 

 

1. Work process changes. Tools to support knowledge management can require substantial changes 

to the way a person behaves and performs work. Whether it necessitates communication via e-mail 

rather than by phone, or referring to electronic documents rather than printed ones, work process 

changes can be a substantial barrier to success. Tools need to be developed that are compatible with 

existing, effective work processes. Proactive management of change will be required to improve 

inefficient work processes and to overcome the traditional resistance to new technologies. 

 

2. Measuring the effects of knowledge management. The inherent value of knowledge management 

is difficult to quantify or demonstrate and therefore is often ignored. The most substantial portion of 

an organization’s knowledge assets, or intellectual capital, is embedded in its people as represented 

by their skills, experience, and intellect. Although the valuation of more traditional corporate assets 

such as equipment and infrastructure are well developed, it is much more difficult to quantify the 

value of knowledge assets, and accordingly, to quantify the benefits of preserving them. 

 

3. Implementation. When implementing a new information system, it is important to focus on how 

the system supports the use of knowledge in decision making and to avoid the trap of simply 

collecting knowledge for knowledge’s sake. In building knowledge systems, simply collecting 

information is insufficient; one has to be smart about how to apply the information as well. 

 

4. Hype and distrust. As is the case in many emerging areas in information technology, there may be 

more talk than actual practice. As a result, expectations may become distorted and the realized value 

reduced. Also, fear and distrust are common reactions to the introduction of new technologies. In a 

survey of management consulting firms—self-proclaimed experts in managing knowledge capital— 

“less than a quarter of firms in [the] survey said they used the much-touted Internet to support” basic 

knowledge management activities. 

 

5. Hoarding of knowledge. The notion of knowledge as power can run deep, and the practice of 

hoarding information is well established in many organizations. To encourage the notion of sharing 

knowledge, firms need to institute appropriate incentives and reward schemes. 
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6. Bureaucracy of knowledge management. Overly bureaucratic approaches to knowledge 

management can stifle the creative and collaborative processes. To be successful, knowledge 

management systems must facilitate work processes and be free of unnecessary encumbrances. 

 

7. Overly technical solutions. A tendency to design approaches that over-emphasize information 

technology will not satisfy real needs. Advanced technology is of little value if it is difficult to use. 

 

8. Legal issues. Intellectual property and data ownership issues that protect electronic forms of 

information are examples of legal issues that can hamper knowledge transfer. Also, antitrust 

concerns can stifle discussions among similar industries working on common solutions. Awareness 

of these and other issues is important to any knowledge management scheme. 

 

Trends that point to the potential drain of knowledge and the deterioration of organizational memory within 

corporations include: - 

 

1. Increased corporate outsourcing and contracting. Although outsourcing and contracting can 

bring in new knowledge from outside corporate boundaries, they can also deplete the internal 

knowledge base. Design, manufacturing, and environmental services are prime areas where the use 

of outsourcing can affect environmental efficiencies. This creates a need to enhance knowledge 

sharing and collaboration across organizational boundaries and with those providing outsourcing 

and contracting services. 

 

2. Rapid employee turnover, downsizing, and early retirement. These business trends heavily affect 

both the environmental and the information technology fields. Individual employees can possess 

vital and almost exclusive knowledge of certain activities within an organization. It can be difficult, 

if not impossible, to capture the intrinsic value of an employee’s experience and knowledge of the 

company’s successes and failures. In a survey of 80 organizations conducted by the Dutch 

Management Network, 80 percent of respondents reported that only one or two persons within their 

organization had knowledge of critical business processes. In the oil industry it is estimated that 

downsizing and restructuring have resulted in the loss of over 450,000 person-years of experience 

in the recent past. 

 

3. Disbursement of the work force through telecommuting and globalization. To accommodate 

telecommuters and project teams made up of individuals dispersed around the globe, knowledge-

sharing techniques must evolve beyond communication that occurs around the water cooler or in a 

conference room. Barriers caused by distance, time zones, or telecommuting create the need for more 

effective means of sharing knowledge. Much knowledge sharing is now achieved via electronic 

communication, which both facilitates and requires more effective knowledge management. 

 



93 
 

4. Increasing reliance on multifunctional and multi-organizational teams. These teams, or 

“communities of practice,” break the barriers of departments, companies, and even industries and 

are focused on functions such as design, logistics, or planning. Because the project efforts are 

dispersed, these teams require mechanisms that allow the group members to work collaboratively, 

share information and knowledge, and keep a knowledge base of the group’s experiences. 

 

5. Fast-paced work environments. Even as the need for knowledge management increases, the time 

needed to build knowledge within an organization is often difficult to muster. It is important to 

recognize that providing access to relevant knowledge can minimize the loss of time and resources 

due to covering old ground or reinventing the wheel. 

 

As described above, many of today’s changing business trends present challenges to environmental 

knowledge management. On the other hand, many recent developments provide opportunities for 

improvements, such as: - 

 

1. Improved information and communication technology. The rapid development and deployment 

of technologies that facilitate collaboration, knowledge capture, and information dissemination 

provide the technological underpinnings for new knowledge management systems. 

 

2. Increasing experience and sophistication in addressing environmental issues. As environmental 

efforts have grown in recent decades, so have the related bodies of knowledge and experience, and 

thus the opportunities to benefit from knowledge management. The complex nature of many 

environmental issues will further enhance innovation in the field and encourage professionals to 

collaborate on the interdependent aspects of their work. 

 

3. The growing importance of organizational learning and knowledge management. The 

management of intellectual capital has become a mainstream idea. Indeed, many companies have 

created new positions responsible for knowledge management. 

 

 

15.3 Information and Communication 

 

15.3.1 Environmental Information and Communication 

Environmental communication is "the dissemination of information and the implementation of 

communication practices that are related to the environment”. In the beginning, environmental 

communication was a narrow area of communication; however, nowadays, it is a broad field that includes 

research and practices regarding how different actors (e.g., institutions, states, people) interact with regard 

to topics related to the environment and how cultural products influence society toward environmental 

issues. 
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Environmental communication also includes human interactions with the environment. This includes a wide 

range of possible interactions, from interpersonal communication and virtual communities to participatory 

decision-making and environmental media coverage. From the perspective of practice, we define 

environmental communication as the application of communication approaches, principles, strategies, and 

techniques to environmental management and protection. 

 

15.3.2 Exiting Environmental Information and Communication efforts 

The digital revolution affects the environment on several levels. Most directly, information and 

communications technology (ICT) have environmental impacts through the manufacturing, operation and 

disposal of devices and network equipment, but it also provides ways to mitigate energy use, for example 

through smart buildings and teleworking. At a broader system level, ICTs influence economic growth and 

bring about technological and societal change. Managing the direct impacts of ICTs is more complex than 

just producing efficient devices, owing to the energetically expensive manufacturing process, and the 

increasing proliferation of devices needs to be taken into account. 

 

15.3.3 Levels of Information and Communication Efforts 

Information and communication are gaining prominence as a key contributor that is revolutionizing the way 

in which organizations conduct business. This is quite evident from the manner in which Information and 

communications is shaping business outcomes through social media, big data, mobile technology and cloud 

computing. The speed of technology advancement and the resulting innovations are the main contributors 

to environmental change and the cause of its instability. If technology innovations are seen as the fuel for 

change, then the adoption thereof may be viewed as the vehicle used by management to participate in this 

world of constant change and its diffusion accepted as the driver for success within organizations. 

 

15.3.4 Impact of information and Communication 

Information and Communication have brought unprecedented changes and transformation to academic 

library and information services, user services, reference service, bibliographic services, current awareness 

services, document delivery, inter-library loan, audio visual Information communications has the power to 

transform society. As such, it is an important enabler of change and Information communications maturity 

is closely linked to economic growth. Advances in technology have always been used by for-profits to 

increase revenue. 

 

Most empirical studies have concluded that increasing Information communications use can lead to GDP 

growth, productivity, and employment. The literature review reveals that some empirical studies have 

focused on investigating the impact of Information communications on economic growth, concluding that 

the Information communications sector is a major contributor to economic growth. 

 

Information and communication have accelerated the growth of the global economy and improved the 

quality life of the world's inhabitants. ICT has brought new ways of creating livelihoods for people. The 

diffusion of ICT has also increased year by year and made it possible to reduce poverty. 
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In economics, it is widely accepted that technology is the key driver of economic growth of countries, 

regions and cities. Technological progress allows for the more efficient production of more and better goods 

and services, which is what prosperity depends on. 

 

Their effective distribution of Information communications can increase agricultural attractiveness by 

production, transaction costs, raising production, efficiencies and farmers' incomes, by providing more 

information and value to stakeholders. 

 

Information communications help banks improve the efficiency and effectiveness of services offered to 

customers, and enhances business processes, managerial decision making, and workgroup collaborations, 

which strengthens their competitive positions in rapidly changing and emerging economies. 

 

15.3.5. Research Areas in Environmental Information and Communication  

Environmental communication focuses on the ways people communicate about the natural world and 

environmental affairs. Environmental communication as a field of study examines the public's perceptions 

of the real world and how these perceptions shape human-nature relations 

 

Environmental communication is a practical, and indeed essential, tool for action “As with communication 

in general, environmental communication serves two broad social functions. For example, we communicate 

in order to inform, persuade, educate, and alert others. 

 

15.3.6 Challenges of Environmental Information and Communication 

The five key challenges in implementing ICT for development: - 

 

1. Sustainability and scale.  

2. Lack of knowledge. 

3. Pace of change. 

4. Funding.  

5. Changing roles and norms. 

 

Explore related content - Global environmental challenges, such as impacts of climate change, loss of 

biodiversity, over-use of natural resources and environmental and health issues, are critically linked to issues 

of poverty and the sustainability of ecosystems, and consequently, issues of resource security and political 

stability 
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Table 15.1: Environmental Management Plan for Knowledge Management 1 
Environmental 

Challenges 

Solutions to the 

Environmental Challenges 
Activities Timeframe Budget 

Evolving social and 

technological 

landscape 

 Embrace new knowledge & 

techniques 
Build capacity 2021 -2025 25,000,000 

 Review training & research 

contents & methods 
Undertake surveys 2021 -2025 2,000,000 

Sustainability and 

scale 

Establish a County integrated 

knowledge management  

Establish a County 

knowledge management 

unit (office) 

2021 - 2025 300,200,000 

Inadequate or lack 

of knowledge 

develop & implement 

awareness programs & plans 

undertake awareness 

campaigns & trainings 
2021 -2025 500,000,000 

Pace of change 

Continuous review of 

environmental Education 

curriculum 

Undertake stakeholders’ 

consultative meetings 
2021 -2025 5,000,000 

Continuous capacity building 

Train environmental 

professionals & educators 

Upgrade systems, programs 

& equipment 

2021 -2025 500,000,000 

Inadequate/luck of 

funding 

Lobby for adequate budget 

allocation 
Hold consultative meetings 2021 -2025 1,000,000 

Changing roles and 

norms 

Undertake regular research 

& surveys 
Hold consultative meetings 2021 -2025 10,000,000 
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CHAPTER SIXTEEN:  ENVIRONMENT GOVERNANCE, 

ENVIRONMENTAL COMPLIANCE AND ENFORCEMENT 

 

16.1 Environment Governance, Environmental Compliance and Enforcement 

 

16.1.1.  Environmental Governance and Compliance 

Governance in Environment refers to those structures and processes that are designed to enhance 

accountability, transparency, responsiveness, rule of law, stability, equity, inclusiveness, empowerment, and 

broad-based participation in the management of environment. Environmental Compliance means 

conforming to environmental laws, regulations, standards and other requirements such as site permits to 

operate. In recent years, environmental concerns have led to a significant increase in the number and scope 

of compliance imperatives across all global regulatory environments. Being closely related, environmental 

concerns and compliance activities are increasingly being aligned with corporate performance goals and 

being integrated to some extent to avoid conflicts, wasteful overlaps, and gaps. 

 

Environmental enforcement is the set of actions that a government takes to achieve full implementation of 

Environmental requirements (compliance) within the regulated community and to correct or halt situations 

or activities that endanger the environment or public health. Governance structures for the management of 

environment in Vihiga County are at two levels of Government. Some aspects of the environment are under 

the national Government through departments, institutions and organizations that are under the central 

Government. Some of these agencies include NEMA, KFS, WRA, Education, KeRRA, KeNHA, KURA 

and KWS. 

 

Institutions that are formed under the Environmental Management and Co-Ordination Act CAP 387 include 

NEMA, Public complaints Committee, National Environment Trust Fund (NetFund), National Environment 

Action Plan Committees, National Environment Tribunal and County Environment Committees. 

Regulations under EMCA CAP 387 that assist in enforcement and protection of the Environment include: - 

 

1. EIA/EA Regulations, 2003 

2. Water Quality Regulations, 2006 

3. Fossil Fuel Emission Control, 2006 

4. Controlled Substances, 2007 

5. Noise and Excessive Vibration Pollution, 2009 

6. Wetland, Riverbanks, Lakeshores and Seashore Management, 2009 

7. Waste Management, 2006  

 

 

The devolved functions of the environment are under the Department of Environment, Energy, water and 

Natural Resources in Vihiga County. The county Assembly also has a committee on environment mandated 

https://en.wikipedia.org/wiki/Environmental_law
https://en.wikipedia.org/wiki/Environmental_concerns
https://www.encyclopedia.com/medicine/divisions-diagnostics-and-procedures/medicine/public-health
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to oversight, plan and facilitate environment functions. Devolved functions of the environment include solid 

and liquid waste management, noise, vibrations, and air pollution. The county has so far enacted the 

following policy, legislations and regulations on environment: 

 The Vihiga County Climate Change Fund Act, 2019 

 

16.1.2. Environmental Good Governance 

Good governance is a way of measuring how public institutions conduct public affairs and manage public 

resource in a preferred and sustainable way.  Environmental governance on the other hand refers to   

decision-making that involves the control and management of the environment and natural resources. It is 

'multi-level interactions (i.e., local, national, international/global) among, but not limited to, three main 

actors, i.e., state, market, and civil society, which interact with one another, whether in formal and informal 

ways, in formulating and implementing policies in response to environment-related demands and inputs 

from the society.  

 

 

16.2 Key Principles of Environmental Governance  
1. Compliance with Environmental Policies, legislations and regulations including ratified Multilateral 

Environmental Agreements (MEAs). 

2. Application of sustainable development principles 

3. Embedding the environment in all levels of decision-making and action 

4. Conceptualizing urban centers and communities, economic and political life as a subset of the 

environment 

5. Emphasizing the connection of people to the ecosystems in which they live 

6. Promoting the transition from open-loop/cradle-to-grave systems (like garbage disposal with no 

recycling) to closed-loop/cradle-to-cradle systems (like permaculture and zero waste strategies). 

 

 

16.3 Elements of Environmental Governance 

Fundamental maxims of good environmental governance imply the following key elements of good 

governance: 

1. Environmental laws that are clear, implementable and enforceable 

2. Meaningful consensus and public engagement, including public access to environmental information  

3. The opportunity for participation in environmental decision making, and access to justice. 

4. Effective institutional arrangements between and within governmental entities involved in 

environmental protection. 

5. Accountability and integrity, from the individual to the institutional level on environment 

management 

6. Provision of fair and responsive resolution of environmental disputes, principally through the courts 

7. Equity and inclusiveness in the management and utilization of natural resources 

  

https://en.wikipedia.org/wiki/Decision-making
https://en.wikipedia.org/wiki/Natural_resource
https://en.wikipedia.org/wiki/Market_(economics)
https://en.wikipedia.org/wiki/Cradle-to-cradle
https://en.wikipedia.org/wiki/Permaculture
https://en.wikipedia.org/wiki/Zero_waste
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16.3.1 Contributions of Environmental Governance on Environmental Management 

There is great awareness of environmental questions at the local/ national level. Despite this, there is still 

environmental degradation and the appearance of new environmental problems. This situation is caused by 

the parlous state of environmental governance. Current environmental governance systems are unable to 

address environmental issues due to factors that include lack of involvement from the local community, 

limited institutional framework on environmental governance, business community and traders, and 

proliferation of environmental agreements always in conflict with trade measures. 

 

Good environmental governance takes into account the role of all actors that impact the environment. From 

governments to PBOs, private sector and civil society, cooperation is critical to achieving effective 

governance that can help move towards a more sustainable future. Meaningful public engagement, including 

public participation is paramount in communicating issues /views or concerns to the public. Such issues 

may include: - 

 

1. Provision of fair and responsive resolution of environmental disputes, principally through the courts 

systems where environmental disputes are handled. 

2. Effective institutional arrangements between and within governmental entities involved in 

environmental protection 

3. National and regional scientific and environmental agencies should support a concerted effort to 

build scientific understanding needed for designing and evaluating institutions for governing human 

activities that affect environmental resources. 

4. Environmental law that is clear, implementable and enforceable. For environmental legislation to 

‘work’ it must not only be well designed but also efficiently and effectively enforced.  

5. Strategies must be developed as to how inspectors and enforcement officers should go about the task 

of intervening in the affairs of regulated organizations to ensure compliance and enforcement 

 

16.3.2 Transparency& Accountability 

Organizations are transparent when they enable others to see and understand how they operate and in an 

honest way. To achieve transparency an organization must provide information about its activities and 

governance to stakeholders that are accurate, complete and made available in a timely way. Accountability 

on the other hand is the condition or fact of being accountable or responsible. The ethical tradition of 

consequentialism informs not only what matters from the perspective of caring for the environment, but also 

what matters from the perspective of accountability towards it. Decision-makers in government, the private 

sector and civil society organizations, should be responsible for executing their powers properly and be 

accountable to the public for what they do and for how they do it.  

 

16.3.3 Environmental Transparency and Accountability 

Environmental Transparency refers to openness, communication and accountability. It includes the right to 

access to and availability of information and to examine public records, obtain data from environmental 

monitoring, reports from environmental agencies, or budgets allocated for environmental protection, 



100 
 

investments in waste management systems etc. Environmental Accountability is taking responsibility for 

the deterioration of the natural environment, implying the allocation of environmental costs to the economic 

activities that cause such deterioration. 

 

16.3.4 Elements of Environmental Transparency & Accountability 

1. Ensuring public right to access to information. 

2. Public participation and access to justice in environmental matters. 

3. Provision of fair and responsive resolution of environmental disputes, principally through the courts  

systems where environmental disputes  

4. Effective institutional arrangements between and within governmental entities involved in 

environmental managements 

5. Effective communication and openness in matters related to natural resource use and environmental 

management. 

 

16.3.5 Challenges in Transparency & Accountability in Environmental Management 

1. Dismal or scant information 

2. Proliferation of and often conflicting environmental laws and regulations 

3. Poor leadership and governance structure on matters related to environment 

4. Weak Civil society and Human Rights movement in the county 

5. Economic Competitiveness for the limited resources 

6. Disregard or apathy by actors on environmental issues 

7. Endemic culture of corruption 

8. Limited citizen involvement in environmental management  

 

16.3.6 Equity& Benefits Sharing 

Since 1992 the Conventions on Biological Diversity (CBD) countries have committed themselves to the fair 

and equitable sharing of the benefits arising out of the utilization of genetic resources (UNEP 1992 article). 

Thus, the benefit sharing objective hold that countries and communities granting access to their genetic 

resources and traditional knowledge should receive a share of the benefits that users derive from these 

resources. 

 

16.3.7 Approaches to benefit sharing 

The following are approaches to benefit sharing: 

1. Regional or county or community imbalance in resource allocation and exploitation 

2. Bio-piracy and imbalance in intellectual property rights 

3. Protecting the cultural identity of traditional communities 

4. Share interest in food security 

5. The need to conserve biodiversity 

6. An imbalance between intellectual property protection and public interest 
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16.3.8 Options in Access and Benefits Sharing 

The following international principles outline options on benefit sharing: - 

 

1. Predictable conditions (Nagoya Protocol Preamble) 

2. Legal certainty (Nagoya Protocol Article 6, COP Decision V/26, VII/19, VIII/4 

3. Transparency (Nagoya Protocol, COP Decision V/26) 

4. Fairness and equity in negotiations (Nagoya Protocol, COP Decision V/26) 

5. Sustainable use of biodiversity components (CBD Article 1, Nagoya protocol preamble, Article 8, 

Article 9, COP Decisions V/26 and VII/19) 

6. Cost-effective measures (Nagoya protocol Article 6, COP Decisions VII/19, VIII/4) 

7. Scientific research based on genetic resources (CBD Article 15.6) 

8. Strengthening the ability of indigenous people and local communities to benefit from the use of 

traditional knowledge (Nagoya protocol Articles 5, 6, 7, 12, 21, 22, COP Decision V/26, VI/24) 

9. Tech transfer and cooperation to build research and innovation capacity in developing countries 

(Nagoya protocol, COP Decisions VIII/4, VII/19, VI/24, V/26) 

10. Creating incentives to conserve biodiversity (CBD) Article 11, COP Decision VI/24, Nagoya 

protocol preamble) 

11. Innovative solutions for trans boundary situations (Nagoya protocol preamble and Article 11) 

 

16.3.9 Access to information 

Access to information is the ability for an individual to seek, receive and impart information effectively.  

Access to environmental information is critical for enabling citizens to exercise their voice, to effectively 

monitor and hold government to account and enter into informed dialogues about decisions on the 

management of the environment, which affect their lives and livelihoods. It is seen as vital for empowering 

all citizens, including vulnerable and marginalized people to claim their broader rights and entitlements. 

 

16.3.10 Methods of Access to Information 

1. Open publication and availability of information and data 

2. Use of scientific tools, indigenous and traditional knowledge 

3. Dissemination of information in public barazas and community groupings 

 

16.3.11Gaps in Environmental information access 

1. Limited or scant data on environmental issues in the county 

2. Limited awareness on data related to environment 

3. Limited structured and systematic involvement of public authorities and public participation 

4. Limited tools and institutional framework for collection, analysis and management of environment 

related data and information. 
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Table 16.1: Policy Analysis and Options 

Legislation Description 
Current status of 

implementation 
Implementation/issues arising Actions Responsibility 

Wildlife 

conservation 

and 

management 

Act, 2013 

An act of Parliament that provides for 

the protection conservation 

sustainable use and management of 

wildlife in Kenya and for the 

connected purposes  

Provides for County wildlife 

compensation committee formation 

The Act took effect as from 10th 

January 2014 

The act applies to all 

wildlife resources on 

public community and 

private land and Kenya 

territorial water. 

-Low education & awareness on 

the new Act. 

-County wildlife compensation 

committee yet to be formed  

- Verification of crops, 

livestock, and property for 

compensation takes long.  

Processing of human 

death/injury for 

Compensation. 

-Arrest & court cases tedious 

-Problem of Animal control 

mechanisms & procedures. 

-Meeting/ 

barazas 

Speeding up and Gazettement 

Of the county compensation 

committee. 

Recording cases in the OB and 

quick responses. 

 

-Opening a compensation 

register. 

-Court cases inventory 

Effective rangers’ patrols and 

law enforcement  

-K.W.S 

-Agriculture 

department  

-Livestock 

Department 

-Lands depnt. 

-M.O.H 

-Police 

-K.F.S 

-N.E.MA 

The Kenya 

Tourist 

Department 

Corporation 

Act Cap 382 

-The Act establishes 

KTDC whose functions include, 

provision & travel, expenditure 

focus, whether hunting, fishing, 

photography    

The cooperation may plan 

the development 

preservation, or study of 

the wild and nature. 

There is no officer in charge of 

tourism 

Deploy Tourism officer in 

county 

National /county 

Government 

Water Act 2016  provides the principles and 

mandates for regulation and 

management of water  

Resources in the country. 

Water Resources Authority 

(WRA)established in 

2005 

Low human capacity 

Alignment to the Kenya 

constitution 2010 

Increase personnel WRA 

devolved functions to be 

clearly spelt out 

Ministry of 

Water 

WRA 

Depnt of Water, 

Environment, 

Energy & 

Natural 

Resources 

Water Resources 

Management 

Rules, 2007 

 provides detailed  

implementing rules of the Water Act 

Formation &growth of 

WRUAs is ongoing 

Poor Coordination & linkages 

of the WRUAs 

Improve coordination, create 

WRUA forums 

WRA 

Forest Act (2005)  Provides establishment of K.F.S. 

 Participatory forest management. 

 Provides framework for forest 

management 

 K.F.S was established 

2007. 

 C.F.A was established 

2009. 

Conservancies & 

ecosystems established. 

 Conflict with the county 

government. 

 Low networking between 

CFAs. 

 Low staffing. 

Clear guideline on how to guide 

the county  

Government. 

Should have an umbrella body 

at the county level. 

Employ more staff. 

K.F.S 

The Constitution 

of Kenya 2010 

The Constitution creates two types of 

Governments; a devolved County 

Government and the Central 

National Government. 

The National forestry 

conservation and 

management bill 2014 to 

Streamlining the forestry 

functions according to the 

constitution. 

Clear guidelines on the 

functions of the county 

government concerning 

forestry matters. 

National and 

County 

Governments, 

Judiciary 
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align the forest Act 2005 

with the New constitution 

Creating structures for the 

county government in 

forestry sector 

Creating forestry offices at 

county level 

 

Sessional Paper 

No 1 of 1968 

Provides the direction in the 

conservation, management and 

development of forests in the 

country. 

The paper addresses 

reservation, protection, 

management, law 

enforcement and 

utilization of forests and 

forest resources. 

Conflict with the county 

government 

Low staffing. 

Outdated management policies. 

The current policy does not 

adequately address the 

challenges facing the sector. 

Clear guideline on how to guide 

the county  

Government. 

Updating the management 

policies for multiple purposes 

to the resources. 

To integrate the forestry sector 

with other sectors 

Ministry of 

Environment 

KFS 

-County 

government 

Communities 

Forests 

(Participation 

in Sustainable 

Forest 

Management) 

Rules, 2009 

gazetted vide 

Legal Notice 

No. 165 of 

2009 

The rules apply to participation of the 

private sector and forest 

communities in sustainable 

management of state forests 

(Participation in Sustainable 

Forest Management) 

Rules, 2009 were gazetted 

vide Legal Notice No. 

165 of 2009. Under the 

rules, KFS may issue 

authorisations for forestry 

activities in the form of a 

permit, timber license, 

special-use license, 

contract, joint 

management agreement 

or concession agreement 

of a specified forest area. 

Benefit sharing methods 

between the community and 

KFS not clear. 

Benefit sharing Methods to be 

clear 

KFS 

Communities 

The Forests 

(Charcoal) 

Rules, 2009 

These Regulations are additional to 

any other written law relating to 

forestry and sustainable charcoal 

production, transportation and 

marketing, for the time being in 

force. 

The rules provide for establishment of 

charcoal licensing committees by 

Forest Conservation Committees 

(FCCs) 

 The Forests (Charcoal) 

Rules, 2009 were 

gazetted vide Legal 

Notice No. 186 of 2009. 

 KFS is the competent 

authority responsible for 

the issuance of licences 

for the production and 

transportation of 

charcoal. 

The committees are in place 

Conflict with the county 

government. 

Low staffing. 

The committees are not strong. 

Involve county government in 

the implementation of the 

rules. 

Employ more staff. 

The committees to be given 

responsibilities. 

KFS 

 Ministry of 

Environment 

County 

Government 

The Forests 

(Harvesting) 

Rules, 2009 

 

The rules apply to commercial 

harvesting of timber in state forests, 

provisional forests, County forests, 

and registered private forests, whose 

responsible authorities are KFS, 

The Forests (Harvesting) 

Rules, 2009 were 

gazetted vide Legal 

Notice No. 185 of 2009.   

Conflict with the county 

government 

Clear guidelines on forest 

harvesting 

KFS 

County 

Government 
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County government and private 

landowner respectively. 

Environmental 

Management 

and 

Coordination 

Act,1999 

EMCA 1999 provides for 

establishment of an appropriate legal 

framework for the management of 

the environment and related matters 

NEMA established 

EIA & SEA adopted 

8environmental regulations 

gazette 

Act under review 

Low awareness levels 

Inadequate legal and 

administrative coordination 

of the sectoral initiatives 

Conflicting with other laws 

Laxity in compliance 

Non deterrent punishments 

Enforcement 

Amendment 

Awareness creation 

M & E 

NEMA 

Lead Agencies in 

Environment 

Environmental 

Impact 

Assessment & 

Audit 

Regulations 

2003 

EIA ensures that decisions on 

proposed projects are and activities 

are sustainable 

It generates baseline data for M&E 

impacts during the project cycle and 

highlights environmental issues with 

view to guiding policy makers, 

planners, stakeholders and 

government agencies to make 

environmentally and economically 

sustainable decisions 

Regulations under 

implementation 

Low compliance levels 

Lack of awareness for the 

requirement 

Non co-operation from lead 

agencies 

Enforcement 

Awareness creation 

NEMA 

Lead agencies in 

Environment 

Water Quality 

Regulatiosn,20

06 

-Water quality regulations,2006 (Legal 

notice No. 121) 

-Applies to water used for domestic, 

industrial, agricultural, and 

recreational purposes; water used for 

fisheries and wildlife purposes, and 

water used for any other purposes. 

Different standards apply to different 

mode of usage. 

These regulations provide for the 

protection of lakes, rivers, streams, 

wells and other water sources. 

-The objective of the 

regulation is to protect 

human health and the 

environment. 

The effective enforcement 

of water quality 

regulations will lead to a 

marked reduction of 

water-borne diseases and 

hence a reduction in the 

health budget. 

Low compliance levels 

Lack of awareness for the 

requirement 

Confusion with the water act 

requirement 

Enforcement 

Awareness creation including 

clarity on water act 

NEMA 

WRMA 

Waste 

Management 

Regulation 

-Section 92 and 147 of the 

Environmental Management and co-

ordination Act No. 8, of 1999. 

-Waste management regulations are 

meant to streamline the handling, 

transportation and disposal of 

various types of waste. 

-Waste minimization, 

cleaner production and 

segregation of waste at 

source. 

Low compliance levels 

Lack of awareness for the 

requirement 

Lack of designated sites within 

the county 

Poor collection and handling 

systems 

Enforcement 

Awareness creation 

Designate disposal sites 

Create partnerships with private 

waste collectors 

NEMA 

County 

government 

Private sector 

Controlled 

Substances 

-Controlled substance regulation, 2007 

(Legal Notice No. 73 of 2007) 

-List all persons holding 

licenses to import or 

export controlled 

Low frequency of monitoring 

though no cases have been 

noted 

Increase frequency NEMA 

Agriculture 
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-Regulation mandates NEMA to 

monitor the activities of persons 

handling controlled substances, in 

consultation with relevant line 

ministries and departments, to 

ensure compliance with the set 

requirements. 

substances, with their 

annual permitted 

allocation. 

Pharmacy & 

Poisons Board 

Noise & 

Excessive 

Vibrations 

Regulations,20

09 

The Environmental Management and 

Co-ordination (Noise and Excessive 

vibration pollution control) 

Regulation, 2008. 

-For managing noise or 

excessive vibrations and 

their effects, including 

reduction of noise or 

excessive vibrations. 

-Issuance of permissible 

noise license. 

Low surveillance and 

Enforcement after devolution 

 

Increase surveillance and 

Enforcement 

 

County 

Government 

Designated labs 

for testing 

Provided for by EMCA under section 

119 Act No. 8 of 1999 on procedure 

for laboratory analysis of samples. 

-NEMA oversees the 

licensing of these 

laboratories. 

-More than 20 of such labs 

have been registered. 

Lack of information on the 

designated labs 

Avail information Corporate 

communication

-NEMA 

Agriculture Act Provides for soil and water 

conservation 

Provides for planting of agro-forestry 

tree species 

Provides for riverbank protection 

Environment department 

established 

Laxity of Farmers in 

implementing what they are 

shown e.g., terraces, 

Terraces are destroyed and not 

replaced in land subdivision  

Water ways become blocked or 

diverted/privatized 

Weakening of Chiefs Act 

Chiefs should be empowered to 

be actively involved 

Sensitization of farmers 

Agriculture 

Water 

NEMA 

Public Health Act 

Cap 242 L.O.K 

Provides for pollution control and 

environmental health 

 Low enforcement Public sensitization 

enforcement 

Public Health 
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16.4 Challenges in the Implementation of environmental Policies and Regulations 
1. Conflicting regulations by different Lead Agencies. e.g., Water Act and Environmental Management 

and Coordination Act (Water Quality) Regulations, 2006 

2. Formation of Community Forest Associations and Forest Scouts, who are supposed to work on 

voluntary basis 

3. Inadequate staff to enforce the environmental legislation 

4. Lack of relevant Policies, Legislations and Regulations at the County. 

 

 

 

Table 16.2: Relevant International Environment Legal Framework and Multilateral Environment 

Agreement 

Framework/Policy/ MEA Description Status/Domestic Ratification 

1. United Nations Framework 

Convention on Climate Change 

(UNFCCC) 

UNFCCC is the main international 

framework that anchors climate change 

actions 

Kenya signed up in 1992 but 

ratified in 1994. 

2.The Kyoto Protocol a greenhouse gas emissions reduction 

treaty (Adopted by a cop in 1997) linked 

to the UNFCCC 

Entered into force in 2005 

3. Paris Agreement Nationally Defined Contributions (NDC) 

to reduction of GHGs was the main 

outcome 

Ratified by Kenya on 26th 

December 2016 

4. Green Climate Fund (GCF) An operating entity of the Financial 

Mechanism of the UNFCCC that serves 

the Paris Agreement 

Recognized and adopted by 

Kenya 

5. Global Environment Facility manages contributions from donors 

through trust funds to help developing 

countries meet the objectives of 

international environment conventions 

Recognized and adopted in 

Kenya 

5.United Nations Convention on 

Biological Diversity (1992)-CBD 

A framework for Biodiversity Protection Adopted in 1992 

6. United Nations Convention to 

Combat Desertification (1994) 

(UNCCD). 

A framework for combating 

desertification 

Adopted in 1994 

7. Montreal Protocol on 

Substances that Deplete the 

Ozone Layer 

A framework for protection of ozone 

layer 

Signed by Kenya in 1988 

8.Stockholm-Convention-on 

Persistent-Organic Pollutants 

The Convention aims to eliminate or 

restrict the production and use of 

persistent organic pollutants. 

Ratified in Kenya in 1994 

Source: Department of Environment, 2020 
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CHAPTER SEVENTEEN:  PEOPLE, ENVIRONMENT, 

ECONOMY AND DEVELOPMENT 

 

This section outlines information on the demographic characteristics and the socio-economic development 

in the county. 

 

 

17.1 DEMOGRAPHIC INFORMATION 
Vihiga County population was 589, 996 (KNBS 2019) with a density of 1,111 persons per Km2 and growth 

rate is 0.9% per annum as shown in Table 17.1. 

 

Table 17.1: Population Projection by sex and Age Cohort 

Age 
2019 2020 2021 2022 

M F Total M F Total M F Total M F Total 

0-4 32,055 32,583 64,638 32,345 32,878 65,223 32,638 33,175 65,813 32,933 33,474 66,407 

5-9 38,867 39,257 78,124 39,219 39,612 78,831 39,573 39,970 79,543 39,931 40,332 80,263 

10-14 43,681 43,978 87,362 44,076 44,376 88,452 44,475 44,777 89,252 44,876 45,182 90,058 

15-19 37,459 36,461 73,920 37,798 36,791 74,589 38,139 37,123 75,262 38,484 37,459 75,943 

20-24 20,885 22,194 43,079 21,074 22,395 43,469 21,264 22,597 43,861 21,457 22,802 44,259 

25-29 14,657 17,859 32,516 14,790 18,021 32,811 14,923 18,184 33,107 15,058 18,348 33,406 

30-34 14,932 18,485 33,417 15,067 18,652 33,719 15,203 18,821 34,024 15,341 18,991 34,332 

35-39 13,306 14,471 27,777 13,426 14,602 28,028 13,548 14,734 28,282 13670 14,867 28,537 

40-44 12,376 13,716 26,092 12,489 13,840 26,329 12,601 13,965 26,566 12,715 14,092 26,807 

45-49 10,608 11,408 22,016 10,704 11,511 22,215 10,801 11,615 22,416 10,898 11,720 22,618 

50-54 8,841 10,723 19,564 8,921 10,820 19,741 9002 10,918 19,920 9,083 11,017 20,100 

55-59 8,302 10,600 18,902 8,377 10,696 19,073 8,453 10,792 19,245 8,529 10,890 19,419 

60-64 8,195 9,798 17,993 8,269 9,887 18,156 8,344 9,976 18,320 8,419 10,066 18,485 

65-69 6,959 8,137 15,096 7,022 8,211 15,233 7,085 8,285 15,370 7,150 8,360 15,510 

70-74 5,582 6,180 11,762 5,533 6,236 11,769 5,583 6,292 11,875 5,735 6,349 12,084 

75-79 3,027 4,297 7,324 3,054 4,336 7,390 3,082 4,375 7,457 3,110 4,415 7,525 

80+ 3,940 6,173 10,113 3,976 6,229 10,205 4,012 6,285 10,297 4,048 6,342 10,390 

Total 283,672 306,023 589,695 286,140 309,093 595,233 288,726 311,884 600,610 291,437 314,706 606,143 

Source: KNBS 2020 
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Table 17.2: Summary of Demographic Statistics 

Indicator 
2019 

census 

Projection 

2020 

Projection 

2021 

Projection 

2022 

Population Size 589,996 603,119 616,535 630,249 

Proportion of Population Below Age 15 (%) 39.1 31.6 31.6 31.6 

Proportion of Population Above Age 64 (%) 7.5 7.5 7.5 7.5 

Proportion of Population in the Working Ages 

(15-64) (%) 
53.4 60.9 60.9 60.9 

Dependency Ratio 87.0% 88.1% 87.1% 87.1% 

Fertility (Average No. of Children Per Woman) 4.4 4.4 4.4 4.4 

Source: National Council for Population and Development (2019) 

 

 

Table 17.2 provides demographic statistics that can be used to focus on targeted policy decisions and 

opportunities in the County. The county’s demographic trend portrays a youthful population comprising of 

48.29% of persons aged below 18 years.  For example, the County dependency ratio in 2019 was 87.0%.  

This, therefore, implies that more pressure will be exerted on the environment in an attempt to meet the day 

to day needs in sustaining livelihoods.  

 

The establishment of the County Government created socio-economic opportunities that triggered rural-

urban migration within the County.  This movement has created pressure on existing limited resources in 

areas of housing, public utilities and amenities. Although there are no established informal settlements in 

the County, there exist two areas, Mjini in Mbale and Nyota in Majengo, and other individual settlements 

scattered across the County that require physical planning and provision of basic public utilities. 

 

The County should prioritize the implementation of County Integrated Spatial Plan (CISP, 2017), to manage 

development in various sectors in the County. 

 

Vihiga County Government has endeavored to promote gender equity in governance, resource distributions, 

and improved livelihoods of women, youth and PWDs for prosperity. Despite numerous accomplishments 

in gender mainstreaming, disparities still persist in unequal accessibility to productive resources, social 

attitude, harmful cultural practices and low participation of women and youth in decision making both on 

political and economic front. Moreover, the emergence of COVID-19 and the containment measures 

instituted by the Ministry of Health has ravaged the livelihoods of many residents of Vihiga with the 

vulnerable groups hardest hit.  For instance, women play a twin role of providing livelihood for their families 

and managing the environment. Therefore, there is need for a gender analysis on environmental 

management, looking at gender aspects of the use of natural resources, consumption of services and goods 

and experiences of environmental degradation.  To achieve the desired equity more resources should be 

allocated for social security and a multi-sector coordinated approach employed among the various actors.   

 



109 
 

Clean, secure and stable environment is critical for sustainable development. Notable achievements have 

been realized in the area of environmental conservation and protection that include domestication of the 

Climate Change Act, 2016 and the enactment of the Vihiga Climate Change Fund Act, 2019 to finance 

climate change and adaptation programmes. The County area under forest cover increased from 8% in 2013 

to about 12 % in 2020. To sustain the momentum efforts have been made to promote planting of 

environmentally friendly trees species, sustained capacity building and sensitization of the communities on 

environmental and conservation measures and introduction of nature-based curriculum incorporated in 

learning institutions i.e., introduction of bamboos in TVETs.  If the county is to attain the desired growth 

and development, more resources will have to be allocated for infrastructure development, education, health 

and other production sectors. Equally more measures need to be in place for prudent exploitation of natural 

resources and management of the environment. 

 

4.1.1. Sanitation 

Sanitation has far-reaching implications on health and gender vulnerabilities. 85% of residents in Vihiga 

County rely on improved sanitation facilities, with most public and private institutions depending on septic 

tanks and improved pit latrines within their premises. However, solid and liquid waste management in 

Mbale, Kaimosi-Jeptulu, Majengo, Luanda and Chavakali remains a challenge. This has been acerbated by 

the increasing population and urbanization. 

 

17.1.2 Land and Land Use 

The average farm size is 0.38 ha for small scale and 1 ha for large scale farming.  On land use, 98.7 % of 

the arable land is under farming, mostly subsistence, while 1.3% is under housing. The main land use types 

include livestock and crop farming, tree planting, tea farming and settlements. Other land use activities are 

soil mining for brick making and sand harvesting. 

 

Proportion of parcels with title deeds is less than 30 % while the rest is ancestral. The high population 

density has led to further subdivisions of land into uneconomical parcels. The proportion of households 

without land is 3%. Landlessness has been contributed by forceful acquisition of land and increasing 

population. The situation has led to invasion in Maragoli and Kibiri forests for settlement. Moreover, 

scarcity and diminishing land sizes   has in the recent past   led to households   out-migrating to neighboring 

counties of Siaya, Nandi, Kakamega, Trans Nzoia, Bungoma and beyond. 

 

17.1.3 Energy Access 

Urban and rural household access to electricity is 20 % and 15 % respectively. Meanwhile, 82% of 

households depend on firewood as main source of cooking fuel while 88.7 % use paraffin for lighting. The 

use of wood fuel and charcoal has continued to not only expose households to respiratory infections but has 

contributed to the wanton destruction of forests in the county.  

 

17.1.4 Agriculture  

Agriculture remains the taproot of the county`s economy alongside being source of income, employment, 
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food and nutrition security, enhanced biodiversity and conservation. However, food production has in the 

recent times recorded decline in production and productivity due to factors that include over dependence on 

rain-fed agriculture, low adoption of innovative and modern farming methods, frequents attacks by pests 

and crop diseases, unpredictable weather patterns, degradation of agricultural land, rising urbanization and 

increasing pressure on land.  

 

The area under food and cash crop production in the County is approximately 40,000 ha and 8,000 ha 

respectively. The arable land is 404.8 Km2 representing 76% of the county size. The main food crops include 

maize (30,300ha), bananas (998ha), and avocado and other horticulture crops.  The eucalyptus tree that 

dominates most farms has not only reduced acreage under food crops but has had a deteriorating effect on 

soil fertility   and productivity. 

 

There are 2000 farmers engaged in pond-based aquaculture activities, most of whom practice semi-intensive 

farming. These fishponds cover a total area of 84.57 ha with the main fish species cultured being tilapia and 

catfish. 

 

17.1.5 Health and Nutrition 

The County has 2 No referral facilities, 3 level four, 18 health centers, 44 dispensaries and 39 private 

facilities and 5 Faith-based facilities. The average distance to the nearest facility is 5 Km.  The County 

doctor to population ratio is 1:20000 against the national ratio1:16520. The nurse to population ratio is 

1:1500 against recommended WHO 1:1000 The County Government intends to recruit more health workers 

and expand more health infrastructure to improve health care delivery system. Malaria, HIV/AIDS related 

illness, upper and lower tract infections, diabetes, hypertension, cancer, diarrhea and skin diseases and the 

new COVID-19 pandemic are the main causes of morbidity. 

 

17.1.6 Education and Literacy 

In the last three years early childhood development centers have increased to 930 from 852, community 

resource centers from 107 to 110, and four centers of excellence in technical and vocational training Centre 

established in the county. The county government and other development partners have embarked on the 

expansion of education infrastructure to improve equity and access to education and training. Enrolments in 

early childhood development education has improved to 45,434 from 41,278 in 2017.  This can be attributed 

to the expansion of ECD infrastructure and awareness on ECDE. Enrolments in TVET have increased to 

4,542 from 2,890 recorded in 2017. To maintain the increasing trends in enrollments the county government 

seeks to undertake measures to promote vocational training. The measures include introduction of capitation 

for infrastructure development, increased investments in expansion and equipping of vocational training 

centers. 

 

17.1.7 Trade and Industrialization 

Trade plays an important role in economic transformation by enhancing productivity, promoting exchange 

of new ideas and innovations, increasing access for more varieties of products and services through 
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distribution processes and creating employment. The wholesale and retail trade sector in the county has 

experienced a mixed pattern over time where initial periods of positive growth have been inter-passed with 

periods of negative growth and near subdued performance especially with the onset of COVID-19 pandemic. 

Noticeable progress was however realized in market infrastructure development. This included 

rehabilitation of market infrastructure, construction of market and bodaboda sheds. 

 

17.1.8 Tourism 

The County has potential for domestic and international tourism. The landscape is endowed with caves, hills 

and forests ideal for adventure, hiking and ecotourism. Main attractions include the Maragoli and Bunyore 

Hills, Mungoma Caves, Kibiri and Kaimosi Forest Complex, The Rainmakers Shrines at Esibila, Wagevere 

Rocks embossed with ‘footprints of Jesus’ in Matsigulu. The county also has a rich culture which an 

opportunity for   cultural tourism, as well as diverse talent for sports and celebrity tourism. 

 

17.1.9 Mining 

Gold mining is practiced in small scale in Luanda South, Isava/Lyaduywa, South Maragoli and Muhudu.  

Prospecting for gold and other minerals is underway at Kichutu in Viyalo, Chavakali and Shiru. The 

proposed granite factory in Luanda is expected to not only to exploit the county potential for production of 

building materials such as ballast, terrazzo chips and ornamental stone but will effectively be a source of 

income and employment. 

 

Sulphide and photolytic rocks which produce acids and building murram respectively are in abundance in 

the county but remain unexploited.  Weathering of Kavirondian sediments which lead to formation of 

micaceous clays are widely spread in the northern part of the county. These clays are suitable for baking of 

bricks and pottery.  

 

Sand deposits occur   in most stream beds particularly within the granitic terrain in the southern part of the 

county. Due to steep gradients much of the sand is, however, washed down and deposited downstream. 

 

17.1.10 Forestry and Conservation  

The main forest cover is tropical rain (4,160.9 hectares). These are the Kibiri forest consisting of indigenous 

and exotic tree species on a 3,691.3Ha space, Maragoli Forest 469.3 ha of exotic tree species and Kaimosi 

forest.  Other forest types are the; community forests and private forests owned by individuals and churches. 

Eucalyptus form about 70 % of the tree species grown in farms. 

 

Farmers in the county have small-woodlots and trees dotted all along the landscape on their small farms 

where they generate small incomes from forest products such as timber poles, firewood and charcoal. 

Farmers are also encouraged to engage in alternative sources of generating income in an effort to protect 

and conserve the forests. The Kenya Forest Service (KFS) is collaborating with other stakeholders to plant 

trees in major towns, market centers, along roads, schools and other public places in the County. In 
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collaboration with other stakeholders, local farmers and local herbal practitioners are encouraged to plant 

high value medicinal and indigenous tree species in their farmlands. 

 

17.1.10.1 Green Economy 

Clean, secure and stable environment is critical for sustainable development. Notable achievements have 

been realized in the area of environmental conservation and protection that include domestication of the 

Climate Change Act 2016 with the enactment of the Vihiga Climate Change Fund 2019 to finance climate 

change and adaptation programmes. The county area under forest cover increased from 8% in 2013 to about 

12 % in 2020. To sustain the momentum efforts have been made to promote planting of environmentally 

friendly trees species, sustained capacity building and sensitization of the communities on environmental 

and conservation measures and introduction of nature-based curriculum incorporated in learning institutions 

i.e., introduction of bamboos in TVETs. 

 

 

17.2 ECONOMY AND DEVELOPMENT  

17.2.1 Community livelihoods and impacts on environment 

The main livelihood activities in Vihiga County include agriculture and livestock production, gold mining 

and quarrying activities, aquaculture, trade etc. while practicing in the above to meet individual households 

needs coupled with high population, has had a devastating effect on environment as a result of over 

cultivation, destruction of forests, water quality, abandoned mining and borrow pits, encroachment on 

riparian areas etc. 

 

17.2.2 Existing incentives and disincentives; Legal & Fiscal 

The County has not developed legal and fiscal policy framework to guide on areas of engagement with 

communities and other interested partners. This has adversely hindered sustainable development initiatives 

like rehabilitation of degraded ecosystems like Maragoli forest. 

 

17.2.3 Environmental Education Awareness Methods 

The following methods shall be used to improve public awareness on environmental conservation and 

management. 

1. Public awareness through public education which shall include environmental formal education in 

school systems, environmental appreciation courses in TVETS and ECDEs. 

2. Public awareness through eco-clubs, Chamas, and groups 

3. National and County awareness campaigns 

4. Use of mass media and local radio and TV stations 

5. Use of seminars symposia and workshops 

6. Use of community groups including WRUAs 
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17.2.4 Assessment of Infrastructure and their Impact 

Infrastructure development provides opportunities for economic growth, enables improved of standards of 

living and enhances productivity.  Road network has improved over time as a result of routine maintenance, 

expansion and rehabilitation programmes undertaken by both the national and county government. Access 

to portable water, sewerage services and improved sanitation remains a challenge in the county. Despite 

government effort to improve power connectivity to the national grid, majority of the households are yet to 

be connected. The ICT infrastructure (fiber optic cable) is still linear in distribution. 

 

 

17.3 POVERTY AND ENVIRONMENT 
Incidence of poverty is widespread in the county with the poverty level being 42.5%. Most households in 

Vihiga rely heavily on land for their livelihoods. A lot of time and activity is thus spent on environmental 

concerns. The effects of human activities on environment include.  

1. Soil erosion and destruction of forests 

2. Water logging and soil salinity 

3. Global warming and depletion of Ozone layer 

4. Increasing urbanization 

5. Pollution of the Environment 

6. Pressure on natural resources 

 

 

17.4 GENDER AND ENVIRONMENT 

17.4.1 Gender Related Environmental Issues in Vihiga 

Gender mainstreaming is crucial in ensuring environmental management issues are taken into consideration 

by women, men and youth. This should include engendering of governance, resource distribution and 

utilization, and participatory conservation. Key thematic areas on gender related environmental issues in the 

county include: - 

 

1. The impact of climate change, environmental degradation and natural disasters on women and other 

vulnerable groups livelihoods 

2. Promoting green economies and eco-innovations for sustainable development 

3. Women and youth farmers   and food security 

4. Role of women and youth in sustainable production and consumption  

5. Women & youth participation in governance and resource distribution 

 

17.4.2 Mitigation Measures on Gender and Environment 

1. Need to develop gender responsive policies and green economy strategies that address the needs of 

women, youth and PWDs 

2. Raising awareness and skills to support the realization and sustaining their entrepreneurship 
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3. Establishing tailor-made networks, collaborations and platforms that provide gateways to facilitate 

access and share information, knowledge exchange and experiences e.g., “Chamas” and youth 

groups. 

4. Enhanced inclusion and participation of women, youth and PWDs on issues of governance and 

natural resource management 
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CHAPTER EIGHTEEN:  ENVIRONMENT AND CLIMATE 

CHANGE FINANCE 

 

18.1 Overview 
This chapter outlines the major financing policies and their application on implementation of the County 

Environmental Action Plan (CEAP) 

 

18.1.1 Financial Policies and Legislations in Place 

Financial policies refer to the decisions, choices or regulations related to the financial systems that will be 

applicable in financing Environmental and Climate Change activities. 

 

 The Vihiga County Climate Change Fund Act, 2019. 

 The Vihiga County Climate Change Policy, 2019 

 The Vihiga County Environment Policy, 2018 

 Public Finance Management Act 

 EMCA Cap 387 

 UNFCCC 

 Annual County Budget Estimates 

 

18.1.2 Key challenges in implementation of Financial Policies and Legislations  

1. Low budgetary allocations on Environmental conservation programmes 

2. Stringent conditions and failure on disbursements of donor funds 

3. Delayed exchequer from the national treasury 

4. Political interference from both the executive and the County Assembly 

5. Weak governance and monitoring framework on the programmes 

6. Low revenue collection from environmental taxes 

7. Lack of PPP Policy and Co-financing 

 

18.1.3 Possible Mitigation Measures  

1. Enhanced PPPs and engagements to support the government programmes 

2. Improved budgetary allocation on environmental conservation programmes 

3. Enhanced enforcement on environmental taxes 

4. Improved governance and participatory planning, budgeting and implementation of conservation 

programmes 

5. Create awareness to the County Executive and Assembly members 
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18.2 County Budget Allocation for Environmental Management 
 

Table 18.1: Environment Sector Budget 

 F/Y 2017/18 2018/19 2019/20 

County Budgetary Allocation for 

Environmental Management. 

Amounts 147,781,149 172,000,000 340,640,189 

Percentage    

Funds from Development Partners Amounts    

Funding for environmental research, 

Tech & innovation 
    

 

 

18.3 Revenues from Environment 
 

Table 18.2: Environmental Revenue 

Revenue Stream 
2017/18 

(KES) 

2018/19 

(KES) 

2019/20 

(KES) 

Noise Emission 71,400 46,000 0 

Sand and Murram 88,000 141,850 154,410 

Exhauster services    

Public Toilets    

 

 

 

18.4 Taxation Types and Levels on Environment 
 

Environmental taxes are meant to protect and conserve the environment. The taxes are premised on 

“polluter pay principle”. They include: - 

 

i. Pollution Taxes 

ii. Eco-taxes 

iii. Green Taxes 
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Table 18.3: Environmental Management Plan for Governance 
Environmental 

Challenges 
Mitigation measures Activities Timeframe Budget 

Low budgetary 

allocations on  

Enhance budgetary 

allocation 

Lobby County Assembly members 2021 -2025 0 

Mainstream environmental 
activities into ICDP 

2021 - 
2022 

0 

Stringent conditions 

and failure on 

disbursements of 

donor funds 

Build capacity for budgeting 

staff 

Training 
Exchange programme 
Recruit experienced budgeting staff  

2021-2015 2,000,000 

Delayed exchequer 

from the national 

treasury 

Build Goodwill 

Enhanced PPPs and 

engagements to support the 

government programmes 

Timely reporting 
Develop bankable projects for 
donor funding 

2021 - 
2025 

2,000,000 

Political interference 
from both the 
executive and the 
County Assembly 

create awareness for 
political leadership & lobby 
for their support 

Hold consultative meetings to 
create & lobby for political support 

2022 -2022 5,000,000 

Weak governance 
and monitoring 
framework on the 
programmes 

Strengthen Institutional and 
Legal framework 
Enhance compliance and 
enforcement of the existing 
laws through integrated 
sectoral approach 

Develop Relevant Policies and 
regulations 
Carry out a coordinated 
Implementation of existing laws 

2021 -2025 30,000,000 

Low revenue 
collection from 
environmental taxes 

Sensitize key stakeholders 
Enhanced enforcement on 
environmental taxes 

Draft and implement rules & 
regulations on environmental 
revenue collection 

2021 2,000,000 

Create awareness on revenue 
collection rules & regulations 

2021 - 
2023 

10,000,000 

Build capacity on environmental 
revenue collection to enhance 
compliance & enforcement 

2021 -2025 40,000,000 
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CHAPTER NINTEEN:  PUBLIC PRIVATE PARTNERSHIPS 

 

19.1 INTRODUCTION 
In pursuit of its Vision 2030 objectives, Kenya has made infrastructure development and public service 

provision through Public Private Partnerships (PPPs) a priority alternative mechanism to help it address the 

country’s major infrastructure funding gap (estimated at KES. 300-400 Billion per annum).  The County 

Government of Vihiga has continued to collaborate with various actors such as the general public, Non-

Governmental Organizations (NGOs), Community Based Organizations (CBOs), United Nations (UN) and 

other stakeholders in fulfillment of its mandate and policy objectives. 

 

 

19.2 OBJECTIVES/ADVANTAGES OF PARTNERSHIPS 
PPP investments come with major advantages for government including. 

1. Substantial private investment and   transfer of significant risk to the private sector 

2. Improvement of   infrastructure development  

3. Creation of higher quality assets with better operation and maintenance 

4. Reducing sovereign borrowing 

5. Increased business opportunities for the domestic market  

6. Corporates drivers for sustainable initiatives in the environment sector at all the levels of government 

7. Foster inclusive growth and collaboration which is central to operationalizing sustainable programs 

related to environment at all the levels of government. 

8. Improved public relations of an organization, its image and fosters strong community relations with 

the agency implementing the environment programs. 

9. Promote and enhance innovation opportunities in the environment sector at all the levels of 

governance. 

 

 

19.3 AREAS OF PARTNERSHIP IN ENVIRONMENTAL MANAGEMENT 
1. Strengthening Environment Policy, Legal and institutional framework 

2. Environmental conservation and management 

3. Solid and Liquid Waste management 

4. Environmental education  

5. Capacity development 

 

 

19.4 KEY PARTNERS/ACTORS IN ENVIRONMENTAL MANAGEMENT IN THE COUNTY  
The following partners/Organization/programmes support environmental related activities in the county. 

1. National Environment Management Authority 

2. United Nations Environment Program 
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3. Evidence Action  

4. Living water international 

5. Kenya Metrological Department 

6. Kenya Water Partners 

7. World Wildlife Fund 

8. Kenya Water Towers Agency 

9. LVNWWDA 

10. Environmental Protection Agency 

11. KUSP 

12. KDSP 

13. World Vision 

14. World Bank 

15. WRA 

16. Belgium Government  

17. Amatsi water Project 

18. National Drought Management Authority. 

19. Micro Enterprise Support Program 

 

 

19.5 ACHIEVEMENTS AND SUCCESSES OF PARTNERSHIPS  
1. Supported the development of Climate change public participation and civic engagement at ward 

levels 

2. Supported the development of the climate Change Fund ACT 2019 and climate Change Fund 

Regulations 2019 and Climate Change Policy 2019 

3. UNEP supported the development of CEAP  

4. Fredrich Elbert Stifftung funded meeting of climate change 

5. Evidence Action supplied water dispensers during this period of COVID19 

6. World Bank: Rehabilitation of Kaimosi-Bumbo water schemes 

7. Belgium Government: Vihiga County Cluster water projects (Maseno, Kaimosi and Lunyerere) 

 

Challenges and Lessons Learnt on Partnerships 

Challenges: 

1. Poor articulation of partnership goals or expectations, lack of equitable commitment between each 

partner, or failure to establish clear or formalized delineation of roles and responsibilities may 

result in outcomes that are not sustainable for either partner. 

2. Unclear objectives can result in wasted time or financial resources expended by either partner 

3. Some partners are driven by the motive of obtaining funding which may result to non-performance 

of one partner. 
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Lessons Learned 

To foster effective partnerships in the management of environment in the following legal measures should 

be undertaken. 

1. Articulate goals and expectations from the partners with precision 

2. Encourage sustained commitment to both the benefactors (County) and partners 

3. State clear actionable objectives with M&E tenets to ensure prudent use of the funds within set 

guidelines 

4. Evaluate the partners Genuity before committing oneself 

5. Enforcement of EMCA laws on Environment 

6.  Implementation of Acts touching on Environment Constitution of Kenya, 2010. 

7. Enactment of the following legislations developed by the County Government of Vihiga Department 

of Environment. the Vihiga County Climate change fund Act-2019, Vihiga County Climate change 

fund Regulations 2019 and draft Sand harvesting, Vihiga Climate change policy 2018-2019 Draft 

Vihiga Solid waste Management policy, Environmental Conservation Policy, Agroforestry Policy  

8. Enhanced partnerships and proposal development for more support and   funding 

9. Proper planning and prioritization of projects and programs 

10. Put appropriate legislations to catalyze the release of funds at the expected time 

11. Enhanced enforcement on environmental taxes fees 

12. Encourage introduction of revenue streams to help generate revenue that can be ploughed back in 

mitigating environmental challenges 

13. Expand revenue generation. 

- Encourage local tourism for revenue generation 

- Encourage the shamba system where local can rent some deforested area to tender trees as they 

plant the food crops 

 

Best Case Studies on the Partnerships 

1. Makueni County which has built strong partnerships in environment matters. 

2. Kitui county also is doing well on matters of public-private partnerships 

 

 

19.6 PRIORITIZE ISSUES TO TAKE TO THE PLAN  
1. Conservation of water towers 

2. Reclamation/preservation of wetlands 

3. Cutting of water unfriendly trees along rivers 

4. Encourage partnerships to improve on green infrastructure i.e. Zero emissions. shall cover the 

following three areas Storm water and waste water reuse, waste reduction, reuse and recycling, 

chemical use reduction. 

5. Improvement on the energy efficiency. 

6. A keen focus on how we can bring partners on board who can help us in the conservation of our 

forest areas and other natural resources. 
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7. A keen focus on carbon neutrality. 

8. Gulley control 

9. Aggregation centers for African Leafy Vegetables produce 

 

 

19.7 AREAS OF RESEARCH  
1. Environment and Forestry Extension services to the community. 

2. Documentation of the high value indigenous trees in Vihiga County 

3. Integration of community indigenous knowledge in environmental conservation 

4. Environmental impact risk assessments. 

5. Environmental restoration 

6. Waste management 

7. Environmental remediation (environmental remediation is a removal of environmental pollutants or 

contaminants for the general protection of the environment. this is accomplished by various 

chemical, biological, and bulk movement methods, in conjunction with environmental monitoring) 
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VIHIGA COUNTY ENVIRONMENT ACTION PLAN - IMPLEMENTATION 

MATRIX 

Aim: 

To provide a framework for an integrated approach to planning and sustainable development for Vihiga County, ensuring conservation 

of natural environment and resources 

 

Vihiga CEAP Implementation Matrix 

Vihiga CEAP Implementation Matrix 

Sector Priority Area objectives Output Activities 
Lead 

Agencies 

Time Frame 

(Years) 
Budget 

(KShs) 
1 2 3 4 5 

Land & soils 

Land 

Fragmentation  

To address Land 

Fragmentation 

problems within 

the County 

 Developed & enforced County Land 

use & policy guidelines 

 Adopted agricultural practices 

 Embraced ESD 

 Created awareness 

 Develop & enforce appropriate Policy and & 

guidelines on land sub-divisions. 

 Adopt modern agricultural practices. 

 Embrace ESD 

 Create awareness. 

 Dept of lands 

& physical 

planning 

 Dept. of 

agriculture 

     

100M 

Land related 

conflicts 

To address Land 

related conflicts 

 Demarcated boundary 

 Processed & issued Title Deeds 

 Improved process of land document 

 Diversified measures 

 Expedited court cases 

 Demarcate boundaries. 

 Process & issue land Title Deed. 

 Improve processing of land document. 

 Diversify intervention measures (shamba 

system, PPP etc.) 

 Expedite land court related cases  

 Dept of lands, 

 WRA, 

 NEMA, 

 KFS, 

 Judiciary 

     

80M 

Lack of 

demarcation of 

Gazetted 

wetlands and 

riparian areas 

To demarcate & 

protect Gazetted, 

wetlands & 

riparian areas 

 Rehabilitated wetlands 

 Demarcated wetlands boundaries 

 Fenced off wetlands & riparian areas 

 Rehabilitate Gazetted wetlands and riparian 

areas  

 Establish & demarcate wetlands boundaries 

 Fence off wetlands and riparian areas. 

 Lands, 

 WRA, 

 NEMA, 

 County Govt 

     

150M 

Unregulated 

Mining  

To regulate mining 

activities 

 Enforced laws 

 Created awareness 

 Rehabilitated sites 

 Mining management teams in place 

 Enforce relevant laws. 

 Create awareness. 

 Rehabilitate degraded sites. 

 Form mining management teams 

 Dept. of 

Mining 

 Dept. of Envt. 

 Dept. of Lands 

 Dept. of R & I 

 KFS, 

 NEMA, 

 WRA 

     

200M 
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Sector Priority Area objectives Output Activities 
Lead 

Agencies 

Time Frame 

(Years) 
Budget 

(KShs) 
1 2 3 4 5 

Rocky and infertile 

land 

To reclaim rocky & 

infertile land  Erosion control measures 

 Adopted agricultural practices 

 Control soil erosion  

 Adopt smart agricultural practices 

 Department of 

Agriculture 

     

80M 

Mixed and 

inappropriate 

land use  

To implement land 

use planning 
 Developed & implemented LU plans 

 Developed & implemented zoning 

plans 

 Enforced laws 

 Created awareness & sensitization 

 Develop & implement land use plans. 

 Develop & implement zoning plans. 

 Enforce relevant laws. 

 Create awareness & sensitize communities 

 Dept. of Lands 

 Dept. of 

Physical 

planning 

 County Govt 

 NEMA 

     

30M 

Gender inequality 

in land allocation 

To address gender 

inequality in land 

allocation 
 Enforced gender equality laws 

 Education on gender equality 

 Mainstreamed gender equality issues 

in land allocation 

 Enforce gender equality laws. 

 Educate and create un-biased awareness to both 

genders 

 Mainstream gender equality issues in land 

allocation 

 Dept. of Lands 

 County 

Commissioners 

 Social services 

 All 

departments 

     

3M 

Climate 

Change 
Prolonged dry 

seasons 

 To mitigate 

prolonged dry 

season 

 Constructed dams & water pans 

 Enhanced rain water harvesting 

mechanisms 

 Promoted climate smart agricultural 

technologies 

 Construct Dams & water pans 

 Enhance rain water harvesting mechanisms 

 Promote Climate smart Agricultural 

technologies 

 Water 

Department 

 Dept of 

Agriculture 

 Dept. of 

Transport & 

Infrastructure 

     100M 

Floods 

 To mitigate effects 

of floods 

 Constructed terraces & landscaped 

steep slopes 

 Undertaken tree planting & 

afforestation activities 

 Constructed gabions & scorches 

 Constructed storm drains 

 Constructed water pans & dams 

 Rehabilitated rivers 

 Construct terraces & landscape steep slopy land 

 Undertake tree planting & afforestation activities 

 Construct gabions & scorches 

 Construct appropriate storm drains and channels 

 Construct water pans & dams 

 Rehabilitate by cleaning rivers 

 Departments of 

Agriculture, 

Environment & 

Health 

 Dept. of 

Transport & 

Infrastructure 

 KFS 

     150M 

Land/Mudslides 

 To curb mudslides  Constructed gabions 

 Promoted climate smart agricultural 

practices 

 Planted trees & other plants 

 Protected fragile areas & riparian 

reserves 

 Construct gabions 

 Promote climate smart agriculture 

 . plant trees & other appropriate plants such as 

vetiver grass 

 Protect fragile areas & riparian reserves 

 Dept. of 

Agriculture 

 Dept of Envt. 

 Dept. of R & I 

     150M 

Increased Invasive 

Species 

 To eradicate 

invasive species 
 Removed & disposed of invasive 

species 

 Used herbicides 

 Used fire 

 Adopted varieties of crops 

 Physically remove & safely dispose of invasive 

species 

 Use appropriate herbicides 

 Use controlled fire 

 Promote adoption of new variety of crops that 

are tolerant. 

 Dept of 

Agriculture 
     100M 
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Sector Priority Area objectives Output Activities 
Lead 

Agencies 

Time Frame 

(Years) 
Budget 

(KShs) 
1 2 3 4 5 

Increasing 

temperatures 

 To adapt to 

increasing 

temperatures 

 Introduced weather resistant crop 

species 

 Embraced agroforestry 

 Promoted climate smart agriculture 

 Introduce weather resistant crop species. 

 Embrace agroforestry 

 Promote climate smart agriculture 

 Dept. Of 

Agriculture 
     100M 

Heavy rains and 

hailstorms 

 

 To mitigate effects 

of heavy rains & 

hailstorms on 

crops. 

 Promoted agroforestry 

 Constructed trenches & terraces 

 Constructed water pans & dams 

 Adopted greenhouse technology 

 Promote agroforestry as wind breakers 

 Construct trenches & terraces 

 Construct water pans & dams 

 Adopt greenhouse technology 

 Dept. Of 

Agriculture 

 Dept. of Roads 

& 

Infrastructure 

 Environment 

     60M 

Water 

Resources & 

Pollution 
Disappearing 

springs 

 To regenerate 

springs 
 Rehabilitated catchment areas 

 Protected & conserved wetlands 

 Removed eucalyptus trees 

 Created awareness 

 Rehabilitate catchment areas 

 Protect & conserve wetlands 

 Remove eucalyptus trees from wetlands & 

spring catchments and riparian areas 

  Create awareness 

 County 

Assembly 

 Water 

Department 

 WRA 

 NEMA 

 CEC 

     100M 

Inadequate water 

for domestic and 

agriculture use 

 To increase & 

conserve water 

resource 

 Rehabilitated & protected 

catchments, wetlands & springs 

 Enhanced rain water harvesting 

 Constructed water dam & drilled 

boreholes 

 Adopted water reuse & recycling 

technologies 

 Removed eucalyptus trees from 

wetlands & springs catchments & 

riparian areas 

 Constructed/acquired water 

reservoirs 

 Rehabilitate & protect water catchments, 

wetlands & springs. 

 Enhance rain water harvesting. 

  Construct water dams & drill boreholes. 

 Adopt water reuse & recycling technologies. 

 Remove eucalyptus trees from wetlands & 

spring catchments and riparian areas 

 Construct/acquire appropriate & adequate water 

reservoirs 

 Dept of 

Agriculture 

 Dept. of Envt. 

 WRA 

 CEC 

 Transport & 

Infrastructure 

     300M 

Lack of sewerage 

system 

 To develop sewage 

system 
 Developed master plan 

 Constructed & implemented 

sewerage system 

 Created awareness 

 Enforced laws & regulations 

 Develop Master Plan for sewerage systems 

 Construct & implement sewerage systems 

 Create awareness 

 Enforce existing laws & regulations 

 Dept. of Envt. 

& Water 

 NEMA 

 Dept. of 

Physical 

Planning 

     500M 

Water 

contamination 

from agricultural 

practices 

 To 

reduce/eliminate 

water 

contamination 

from agricultural 

practices 

 Embraced agricultural practices 

 Regulated use of chemicals 

 Created awareness 

 Rehabilitated & protected riparian 

zone 

 Monitored water quality 

 Embrace environmentally friendly agricultural 

practices 

 Regulate use of chemical in agriculture. 

 Create awareness. 

 Rehabilitate & protect riparian zones 

 Monitor water quality 

 Dept. of Envt. 

 Dept. of 

Agriculture 

 Chemicals & 

Poison 

Regulatory 

Board 

     80M 
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Sector Priority Area objectives Output Activities 
Lead 

Agencies 

Time Frame 

(Years) 
Budget 

(KShs) 
1 2 3 4 5 

 NEMA 

Water 

contamination 

from 

industrialization 

 To eliminate water 

contamination 

from 

industrialization 

 Built capacity in enforcement of 

EMCAs Water Quality Rules & 

regulations 

 Embraced industrial technologies 

 Regulated chemical use 

 Monitored water quality 

 Build capacity in Enforcement of EMCAs Water 

Quality Rules & regulations 

 Embrace appropriate industrial technologies 

 Regulate chemical use in industrial productions 

 Monitor water quality 

 Dept. of Trade 

& Industries 

 Department of 

Agriculture 

 NEMA 

     30M 

Wildlife, 

biodiversity 

& Tourism 

Deforestation  

 To rehabilitate the 

deforested areas 
 Undertaken afforestation & 

reforestation programs & activities 

 Promoted on farm forests 

 Rehabilitated areas in natural forests 

 Fenced off forests 

 Regulated exploitation forest 

products & by products 

 Enforced laws & regulations 

 Undertake afforestation & reforestation 

programs & activities. 

 Promote on-farm forestry. 

 Rehabilitate degraded areas in the natural 

forests. 

 Fence off forests 

 Regulate exploitation of forest products & by 

products 

 Enforce relevant laws & regulations 

 KFS 

 Count Govt 

 CEC 

 KWS 

     

200 M 

Encroachment into 

forests and 

wetlands 

 To protect forests 

& wetlands from 

encroachment 

 Undertaken Inspection 

 Created awareness 

 Evicted illegal occupiers 

 Prosected cases 

 Fenced off forests & wetlands 

 Undertake regular inspections for enforcement 

of relevant laws & regulations 

 Create awareness on forests & wetlands 

protection at all levels 

 Evict illegal occupiers 

 Prosecute offenders in a Court of Law 

 Fence off gazette forests & wetlands 

 KFS 

 KWS 

 County Govt 

     

20 M 

Poaching of 

wildlife 

 To protect wildlife 

 Created awareness 

 Inspection reports 

 Prosecution files 

 Undertake regular inspection for enforcement of 

relevant laws & regulations 

 Create awareness on wildlife protection at all 

levels 

 Prosecute offenders in a Court of Law 

 KWS 

 County Govt 

     

10 M 

Human wildlife 

conflicts 

 To address human 

wildlife conflicts 

 Created awareness 

 Established & demarcated 

boundaries 

 Provided resources for both humans 

& wildlife 

 Improved KWS responses 

 Create awareness at all levels 

 Establish & demarcate boundaries 

 Provide adequate resources for both humans & 

wildlife 

 Improve KWS responses 

 KWS 

 County Govt 

     

20M 

Over-exploitation 

of endangered 

species. 

 To protect 

endangered species 

 Established parks/herbarium for 

conserving endangered species 

 Enhanced surveillance 

 Regulated utilization of natural 

resources 

 Establish parks/herbarium for conserving 

endangered flora & fauna species 

 Enhance surveillance. 

 regulate the utilization of natural resources  

 KWS  

 County Govt 

 NEMA 

     

40M 

Encroachment into 

cultural sites 
 To protect cultural 

sites 
 Gazette cultural sites 

 Rehabilitated cultural sites 

 Awareness created 

 Gazette cultural sites. 

 Rehabilitate cultural sites 

 Create Awareness. 

 County Govt. 

 CEC 

 NEMA 

     

50M 
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Sector Priority Area objectives Output Activities 
Lead 

Agencies 

Time Frame 

(Years) 
Budget 

(KShs) 
1 2 3 4 5 

Wetlands 

Wetland 

encroachment 

To reclaim & protect 

wetlands 
 Gazetted wetlands 

 Reclaimed & protected wetlands 

 Formed management teams 

 Enforced laws 

 Created awareness 

 Gazette wetlands. 

 Reclaim & protect wetlands 

 Form wetland management teams. 

 Enforce relevant Laws & Regulations. 

 Create Awareness 

 Count Govt 

 CEC 

 WRA 

 NEMA 

     40M 

Use of wetland as 

waste dumping 

sites 

To save & protect 

wetlands from 

illegal dumping of 

waste d 

 Developed & implemented wetlands 

protection policy 

 Enforce laws 

 Created awareness  

 Cleaned & rehabilitated wetlands 

 Develop & implement wetlands protection 

policy 

 Enforce relevant laws 

 Create awareness 

 Clean & rehabilitate wetlands 

 County 

Government 

 NEMA 

 WRA 

 Community  

     40M 

Planted Eucalyptus 

trees in wetlands 

To remove & replace 

eucalyptus trees in 

wetlands 

 Removed eucalyptus trees from the 

wetlands 

 Appropriate tree species planted at 

the wetlands 

 Enforced laws 

 Awareness created 

 Remove eucalyptus trees from wetlands 

 Plant appropriate species at the wetlands 

 Enforce relevant laws 

 Create awareness 

 County 

Government 

 NEMA 

 WRA 

 Community  

     150M 

Conversion of 

wetlands to 

agricultural land 

To reclaim wetlands 

from agricultural 

practices 

 Gazetted wetlands 

 Enforced laws 

 Awareness created  

 Rehabilitated wetlands 

 Gazette wetlands 

 Enforce relevant laws 

 Create awareness 

 Rehabilitate wetlands 

 County 

Government 

 NEMA 

 WRA 

 Agriculture  

     30M 

Effluent and 

chemical 

discharges into 

wetlands. 

To stop effluent & 

chemical 

discharges into 

wetlands 

 Built capacity in implementation of 

EMCA Water Quality regulations 

 Embraced agricultural & industrial 

technologies 

 Regulated chemical use in 

agricultural, mining & industrial 

productions 

 Monitored water quality 

 Build capacity in Enforcement of EMCAs Water 

Quality Rules & regulations 

 Embrace appropriate agricultural & industrial 

technologies 

 Regulate chemical use in agriculture, mining & 

industrial productions 

 Monitor water quality 

 County 

Government 

 NEMA 

 WRA 

     40M 

Forests 

Forest 

Encroachment  

To protect forests  Gazetted, demarcated & fenced off 

forest lands 

 Evicted illegal inhabitants 

 Enforced laws 

 Gazette, demarcate & fence off forest lands 

 Evict illegal inhabitants 

 Enforce relevant laws 

 KFS, KWS, 

CFSs 

 Dept. of Lands  

     100M 

Overgrazing  

To curb overgrazing  Determined land carrying capacity 

 Promoted alternative 

livestock/livelihhod 

 Embraced agricultural practices 

 Determine land carrying capacity 

 Promote alternative livestocks/livelihoods 

 Embrace best agricultural practices 

 KFS, KWS, 

Agriculture, 

CFA  

     10 M 

Fires  

To curb forest fires  Sensitized communities on forest 

fires 

 Established fire breaks 

 Cleaned boundaries 

 Sensitize communities on fire 

 Establish Fire breaks 

 Cleaning boundary 

 Establish a forest fire fighting unit 

 KFS, KWS, 

Agriculture, 

CFA National 

&County 

governments 

     50 M 
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Sector Priority Area objectives Output Activities 
Lead 

Agencies 

Time Frame 

(Years) 
Budget 

(KShs) 
1 2 3 4 5 

 Procured firefighting equipment 

 Acquired forest fire fighting 

personnel 

 Carried out forest fire fighting drills 

 procure appropriate & adequate forest 

firefighting equipment 

 acquire qualified forest fire fighting personnel 

 carry out regular forest fire fighting drills 

Forest poaching 

and other illegal 

activities  

To curb poaching & 

other illegal forest 

activities 

 Undertaken Patrols 

 Employed community policing 

 Planted trees 

 erected fences 

 established observatory points 

 conduct regular patrols 

 Employ community policing 

 Plant more trees 

 Erect fences around forests 

 Establish observatory points 

 KWS, KFS, 

NEMA, 

 Dept of Roads 

& 

Infrastructure 

 National 

Government 

and County 

Government  

     109M 

Invasion of 

invasive species 

in degraded areas   

To destroy invasive 

species 
 invasive species destroyed 

 area cleared of invasive species 
 Clear and destroy invasive species 

 KFS, KWS, 

 County 

Government 

CFA National 

Government  

     150M 

Agriculture & 

Livestock 

Pests & diseases 

To control Pests & 

diseases in 

agriculture & 

livestock 

 Appropriately sprayed crops & 

livestock 

 Vaccinated livestock 

 Treated animals/birds 

 Breeds/variety acquired  
 Spray crops & livestock appropriately 

 Routine vaccination & treatment of livestock 

 Use approved resistant varieties 

 Dept. of 

agriculture, 

 KALRO 

 Agricultural 

Research 

Institutions 

 Farmers 

Associations 

 Co-operative 

Societies 

     500M 

Overgrazing  

To curb overgrazing  Determined carrying capacity 

 Promoted livestock/livelihoods 

 Embraced practices 

 Determine land carrying capacity 

 Promote alternative livestock/livelihoods 

 Embrace best agricultural practices 

 Dept. of 

Agriculture  
     20M 

Soil erosion 

To mitigate soil 

erosion 
 Embraced practices 

 Constructed gabions & terraces 

 Rehabilitated areas 

 planted grass & trees on terraces & 

degraded areas 

 Embrace smart agricultural practices 

 Construct gabions & terraces 

 Rehabilitation of degraded areas 

 Plant appropriate grass & tree species on terraces 

& degraded areas 

 Dept. of 

Agriculture 

Farmers 

Associations 

 Co-operative 

Societies 

     200M 

Chemical use 

To control use of 

chemicals in 

agriculture 

 Eliminated/reduced use of chemicals 

 Built capacity 

 Enforced laws 

 Eliminate/reduce excessive use of chemicals 

 Build capacity (both human & infrastructure) 

 Enforce existing laws 

 Dept. of 

Agriculture 

Farmers 

Associations 

     30M 
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Sector Priority Area objectives Output Activities 
Lead 

Agencies 

Time Frame 

(Years) 
Budget 

(KShs) 
1 2 3 4 5 

 Co-operative 

Societies 

 Public health 

 Pharmacy & 

poisons Board 

 NEMA 

Over reliance on 

rain fed 

agriculture 

To adopt sustainable 

agricultural 

practices 

 Adopted & implemented irrigation 

methods 

 Used drought resistant varieties 

 Constructed water pans & dams 

 Adopt & implement appropriate irrigation 

methods 

 Use drought resistant crop variety 

 Construct water pans & dams 

 County 

Government 

 National 

Government 

 Dept. of Water, 

Agriculture, 

T&I 

     150M 

Poor seed quality 

To promote use of 

certified seeds 
 Provided seeds 

 Built capacity 
 Provide certified seeds 

 Build capacity 

 Dept. of 

Agriculture,  

 KEPHIS 

     20M 

Low uptake of 

technology 

To promote modern 

agricultural 

practices & 

technologies 

 Built capacities 

 Established demonstration centers 

 Provided incentives & market 

 Build capacity to undertake modern agricultural 

practices & technology 

 establish demonstration centers 

 Provide incentives & market for increased yields 

 Farmers 

Associations 

 Research 

institutions 

 Dept of 

Agriculture 

     50M 

Budgetary 

constraints 

To mobilize financial 

resources 
 Consultative meetings 

 Developed proposals 

 Working PPPs 
 Lobbying for increased budgetary allocation 

 Develop bankable proposals 

 Implement PPPs 

 National 

Government 

 County 

Government 

 Development 

partners 

 Public Benefits 

 Organizations 

 Private Sector 

     

10% of 

develop

ment 

budget 

Group dynamics in 

Co-operatives 

To provide 

leadership in 

agriculture based 

Co-operative 

groups 

 Created awareness 

 Provided trainings & seminars 

 Provided guidance & monitoring 

activities 

 Create awareness 

 Provide trainings & seminars on governance 

 Provide close oversight & monitoring 

 Dept. of 

Agriculture, 

 Min. of Co-

operatives 

 Dept. of Trade, 

 Min. of 

Finance 

     30M 

Settlements 

Poor drainage 

To establish 

appropriate drains 

in settlement areas 

 Constructed drains 

 Rehabilitated drains 

 Opened existing drains 

 construct appropriate drains. 

 Rehabilitate existing drains 

 Open existing blocked drains. 

 County govnt. 

 KeRRA, 

KURA, 

KeNHA 

     70M 
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Sector Priority Area objectives Output Activities 
Lead 

Agencies 

Time Frame 

(Years) 
Budget 

(KShs) 
1 2 3 4 5 

Mushrooming of 

slums 

To curb the 

expansion of slums 
 Developed & implemented 

Development Plans 

  Invoked Town planning regulations 

 Access roads & amenities provided 

 Provided low-cost houses 

 Develop & implement town development plans 

 Invoke town planning regulations 

 Provide access roads & amenities 

 Provide low-cost descent houses 

 County govnt. 

 Min. of Lands 

National govnt. 

(Slum 

Upgrading 

Program) 

     200M 

Solid waste 

To manage solid 

waste properly 
 Implemented activities of integrated 

solid waste management system 

 Constructed incinerators 

 Procured waste transportation 

vehicles, tools & equipment 

 Implement an integrated solid waste 

management system 

 Construct proper incinerator/s 

 Procure purpose made SW Transportation 

vehicles, tools equipment 

 County Govnt. 

 NEMA 
     400M 

lack of sewerage 

system 

To establish a 

centralized 

sewerage system 

 Constructed sewer infrastructure 

 Procured tools & equipment 

 Connected buildings 

 construct sewerage infrastructure (sewer lines, 

treatment ponds, cess pools, pump house etc.)  

 procure necessary tools & equipment 

  connect buildings to sewerage system 

 County 

government. 

 Amatsi Water 

Company 

     300M 

Lack of 

recreational/leisu

re parks in urban 

areas 

To establish 

recreational/leisure 

parks in urban 

areas 

 Rehabilitated parks 

 Established recreational/leisure 

parks in urban areas 

 rehabilitate existing recreational/leisure parks 

 Establish recreational/leisure parks in urban 

areas 

 County 

government. 

 CEC 

     100M 

Encroachment on 

public space and 

way leave  

To reclaim public 

spaces & way 

leave from 

encroachment 

 Awareness created 

 Fenced public land 

 Enforced laws 

 Developed & implemented plans 

 Create awareness 

 Fence off public lands 

 Enforce appropriate laws 

 Develop & implement town development plans  

 Line Ministries 

& Departments 

 Law Courts 

 Enforcement 

agencies 

 

     40M 

Storm water  

To control storm 

water  
 Water drains installed 

 Constructed drains along roads 

 Constructed check dams 

 Constructed gabions 

 Install storm water drains in urban areas 

 Construct storm water drains along roads 

  Construct storm water check dams. 

 Construct gabions at strategic points 

 County 

government. 
     50M 

Borrow pits & 

quarries  

To rehabilitate 

borrow pits & 

quarries 

 Rehabilitated mined areas 

 Conducted EIA studies 

 Undertaken inspections 
 Rehabilitate mined areas 

 Conduct EIA studies for mining projects 

 Undertake regular inspection to enforce EMCA 

 Department of 

T&I, Dpt. of 

Lands,  

 KeRRA, 

KURA, 

KeNHA 

 NEMA 

 CEC 

     70M 

Fires and other 

disasters 

To curb fires in 

settlement areas 
 Sensitized communities on forest 

fires 

 Established fire breakers in informal 

settlements 

 Established observatory points 

 Sensitize communities on fire & disasters 

 Establish Fire breakers in informal settlements 

 Establish forest observatory points  

 Establish/revamp firefighting unit 

 County Govt. 

 Disaster 

Management 

Unit 

 NEMA 

     200M 
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Sector Priority Area objectives Output Activities 
Lead 

Agencies 

Time Frame 

(Years) 
Budget 

(KShs) 
1 2 3 4 5 

 Establish/revamp firefighting unit 

 strategically Located water hydrants 

in the forest 

 Procured firefighting equipment 

 Acquired qualified firefighting & 

disaster personnel 

 Carried out fire & disaster response 

drills 

 Locate water hydrants at strategic points in the 

forest 

 procure appropriate & adequate firefighting 

equipment 

 acquire qualified firefighting and disaster 

personnel 

 install fire extinguishers & dry raisers in all 

commercial buildings 

 carry out regular public fire & disaster response 

drills 

Energy, 

Mining, 

Industry & 

Trade 

Water pollution  

To manage waste 

water form energy, 

mining, industries 

& trade sectors 

 regulations/control measures in place 

for mercury & cyanide use 

 adopted/enhanced waste water 

treatment method 

 established/installed 

decentralized/centralize waste water 

treatment system/s 

 Regulate/control use of mercury & cyanide in 

mining 

 Adopt/enhance waste water treatment method in 

industries & hotels 

 Establish & install decentralized & centralized 

waste water treatment systems 

 County Govnt. 

 NEMA 

 WRA 

 CEC 

     100M 

Water shortage 

To improve on water 

supply to energy, 

mining, industry & 

trade sectors 

 Control measures in place 

 Drilled boreholes 

 Rehabilitated & protected water 

sources 

 Adopted/improved water harvesting 

methods 

 Constructed/acquired water 

reservoirs 

 Control water uptake to industries & trade areas 

 Drill boreholes 

 Rehabilitate & protect water sources & riparian 

zones 

 Adopt/improve rain water harvesting methods 

 Construct/acquire water reservoirs (tanks, pans 

& dams) 

 County govnt. 

 WRA 

 NEMA 

 KWS 

 Private sector 

 communities 

     50M 

Exposure to 

chemicals 

To protect workers 

from chemicals 
 created awareness 

 provided protective gear 

 regulations/rules in place 

 enforced laws 

 Create awareness. 

 Provide protective gear 

 Regulate chemical use 

 Enforce the necessary laws 

 NEMA 

 CEC 

 Public Health 

     20M 

Accidents  

To cope with 

accidents at work 

places 

 Provided trainings on occupational 

safety, hazards & First Aid 

 Regulations in place 

 Inspections reports 

 Established First Aid facility 

 Established medical scheme 

 Enforced laws 

 Provide trainings on occupational safety, hazards 

& First Aid 

 Regulate quarrying & mining activities 

 Regular inspections for safety compliance 

 Establish a First Aid facility 

 Establish a medical scheme for employees 

 Enforce relevant laws 

 Dept of 

Environment 

 Mines & 

Geology 

department 

 NEMA 

 Dept. of T&I 

     50M 

Air pollution 

(stack emission) 

To regulate air 

pollutions 
 Constructed & used incinerators 

 Adopted alternative source of energy 

 Adopted alternative of waste 

disposal 

 Created awareness 

 Enforced laws 

 Construct & use proper incinerators 

 Adopt source of energy 

 adopt alternative methods of waste disposal 

  create awareness. 

 Enforce relevant laws. 

 Dept of 

occupational 

health 

 County Govt. 

 NEMA 

 Private sector 

     200M 
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Sector Priority Area objectives Output Activities 
Lead 

Agencies 

Time Frame 

(Years) 
Budget 

(KShs) 
1 2 3 4 5 

Waste and by-

products in 

mining industry 

To restore mined 

sites 
 Developed & implemented 

Environmental Management Plan 

(EMP) 

 Enforced laws 

 Regulated mining activities 

 Develop & implement an Environmental 

Management Plan (EMP) for mining sites 

 Enforce relevant laws 

 Regulate mining activities 

 Dept of Mines 

& Geology, 

 County Govnt 

 NEMA 

 Private Sector 

     30M 

Abandoned shafts 

& quarries 

To restore mined 

sites 
 Rehabilitated shafts & quarries 

 Awareness created 

 Enforced laws 

 Regulated mining activities 

 Rehabilitate abandoned shafts & quarries 

 Create awareness 

 Enforce relevant laws 

 Regulate mining activities 

 NEMA 

 CEC 

 Dept. of Mines 

& Geology 

 NEMA 

 Private Sector 

     150M 

Health & 

Environment 

Illegal dumping 

sites 

To properly manage 

solid waste  
 Established & implemented ISWM 

system 

 Acquired land for ISWM 

 Designed, constructed & 

Inaugurated SW facilities 

 Created awareness 

 Enforced laws 

 Establish & implement an Integrated Solid 

Waste Management (ISWM) system 

 Acquire appropriate land for SWM facilities 

 Design, construct & Inaugurated SW facilities 

(Transfer Stations & final disposal site/s) 

 Create Awareness 

 Enforce relevant laws 

 County 

Government 

 NEMA 

 CEC 

     200M 

Littering 

To eradicate littering  Provided litter bins 

 Scheduled collection 

 Employed transportation vehicles 

 Created awareness through clean-up 

activities 

 Enforced laws 

 Provide appropriate litter bins 

 Schedule collection times 

 Employ purpose made SW transportation 

vehicles 

 Create awareness through clean-up activities 

 Enforce relevant laws 

 County 

Government 

 NEMA 

 CEC 

     50M 

Infectious and 

hazardous 

medical waste 

handling 

To handle medical 

waste 

appropriately 

 Separated medical waste at source, 

transportation & disposal 

 Incinerated infectious & hazardous 

waste 

 Disposed of waste at designated 

disposal site 

 Enforced law 

 Separate medical waste at source, transportation 

& disposal 

 Incinerate infectious & hazardous waste 

 Dispose of other waste at designated disposal 

sites 

 Enforce relevant laws 

 Department of 

Environment, 

health 

 NEMA 

     150M 

Discharge of raw 

waste water into 

the environment 

To properly manage 

waste water 
 Established decentralized & 

centralized waste water treatment 

systems 

 Created awareness 

 Enforced relevant laws 

 establish a decentralized & centralized waste 

water treatment systems. 

 create awareness. 

 Enforce relevant laws. 

 Department of 

Environment 

 NEMA 

     80M 

Environmental 

Disasters 

Flooding 

To mitigate flooding  Developed & implemented county 

spatial plan 

 Implemented planning permission 

rules & regulations in development 

plans & projects 

 Develop & Implement a county spatial plan 

 Implement the planning permission rules & 

regulations in all developments plans & projects 

 Clean, rehabilitate & protect existing drainages, 

streams & rivers 

 Construct appropriate drainage 

 National 

Government; 

Special 

programmes 

 County Govt. 

     500M 
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Sector Priority Area objectives Output Activities 
Lead 

Agencies 

Time Frame 

(Years) 
Budget 

(KShs) 
1 2 3 4 5 

 Cleaned rehabilitated & protect 

drainages, streams, rivers & 

wetlands 

 Constructed drainages 

 Updated & implemented land use 

plan 

 Update & implement land use planning  Financial 

Institutions 

 Development 

Partners 

Fire outbreaks 

To stop/contain fire 

outbreaks 
 Sensitized communities on fire 

outbreaks 

 Established fire breakers in spatial 

planning 

 Established fire stations 

 Installed fire extinguishers & water 

hydrants 

 Procured firefighting equipment 

 Acquired qualified firefighting & 

disaster management personnel 

 Undertaken refresher courses 

 Carried out fire & disaster response 

drills 

 Sensitize communities on fire outbreaks 

 Establish Fire breakers in spatial planning 

 Establish fire stations 

 Install fire extinguishers in buildings & water 

hydrants strategically 

 procure appropriate & adequate modern 

firefighting tools & equipment 

 acquire qualified firefighting and disaster 

management personnel 

 undertake regular refresher courses for 

firefighting personnel 

 carry out regular public fire & disaster response 

drills 

 Dept of T&I, 

 Dept. of Water, 

  Public Service 

     50M 

Landslides & 

mudslides 

To mitigate 

landslides & 

mudslides 
 Embraced land use patterns & & 

best practices 

 Planted suitable trees & other 

vegetations on hilltops & slopes 

 Constructed intervention structures 

 Embrace appropriate land use patterns & best 

practices for vulnerable steep slopes 

 plant suitable trees & other vegetations on hill 

tops & slopes 

 Construct intervention structures to mitigate 

effects of storm waters i.e. check dams, gabions 

and terraces to mitigate on landslides and 

mudslides 

 Dept. of 

Agriculture, 

Lands, T&I 

KFS 

     30M 

Accidents in 

mines, quarries 

& borrow pits 

To reduce accidents 

in mining activities 
 Conducted ESIA for mines, quarries 

& borrow pits 

 Inspection reports 

 Rehabilitated sites 

 Developed & implemented accidents 

& safety management plans 

 Conduct an ESIA for mines, quarries & borrow 

pits 

 Conduct regular inspections of shafts by mines 

engineers 

 Rehabilitate abandoned sites 

 Develop & implement accidents & Safety 

management plans (First Aid, emergency 

handling procedures). 

 Dept. of Mines 

 NEMA 

 Artisanal 

mining 

committee 

     100M 

Chemicals 

discharge into 

the environment 

To reduce & respond 

to chemical 

discharge into the 

environment 

 Established incidents response 

team/unit 

 Regulated chemical uses 

 Adopted/developed & implemented 

chemical cleaning plan 

 Established fund 

 Establish an incident response team/unit 

 Regulate chemical use 

 Adopt/develop & implement a Chemical 

cleaning plan 

 Establish an emergency fund 

 NEMA 

 Dept. of 

Environment 

     10M 



133 
 

Sector Priority Area objectives Output Activities 
Lead 

Agencies 

Time Frame 

(Years) 
Budget 

(KShs) 
1 2 3 4 5 

Disease outbreaks  

To curb & eliminate 

disease outbreaks 
 Carried out health awareness 

campaigns 

 Established disease outbreak 

management team/unit 

 Established emergency fund for 

disease outbreak 

 Drawn emergency preparedness plan 

 Capacity built for emergency 

response 

 Undertaken ISWM activities & 

measures 

 Carry out health awareness campaigns 

 Establish disease outbreak management 

team/unit 

 Establish emergency fund for disease outbreak 

 Draw an emergency preparedness plan 

 Build capacity for emergency response in 

medical facilities 

 undertake ISWM activities & measures for a 

clean & healthy environment 

 Health 

 Agriculture 

 Environment 

 N.E.M.A 

 K.W.S 

 K.F.S 

     10M 

Lightening  

To arrest & respond 

to lightning strikes 
 Created awareness on potential 

lightning strikes 

 Installed lightning arresters 

 Disseminated weather reports 

 Established emergency fund 

 Create awareness on potential lightning strikes 

 Install lightening arrestors on all public & 

private buildings,  

 disseminate localized weather reports to the 

public 

 Establish an emergency fund 

 Dept. of Met, 

T&I, Health 

 Media 

     50M 

Road accidents 

To curb road 

accidents 
 Carried out road safety campaigns 

 Installed road safety signs 

 Enforced laws 

 Undertaken road maintenance & 

markings 

 Reviewed driver competence 

training & testing procedures 

 Carry out public road safety awareness 

campaigns 

 Install road safety signage 

 Enforce the traffic & other related laws 

 Undertake regular efficient road maintenance & 

markings 

 Review driver competence training & testing 

procedures 

 NTSA 

 NeNHA 

 Police 

 Roads 

     15M 

Pests 

To control pests  Established pest control units 

 Established pest control fund 

 Created awareness & trainings 

 Introduced pest/disease resistant 

varieties 

 Undertaken pests eradication 

campaigns 

 Establish pest control unit 

 Establish emergency pest control fund 

 Create awareness & trainings in pests & use of 

pesticides 

 Introduce pest/disease resistant varieties 

 Undertake pest eradication campaigns 

 Agriculture 

 Livestock 
     15M 

Environment & 

Climate 

Change 

Finance Low budgetary 

allocations on  

To mobilize 

resources 
 Consultative meetings with County 

Assembly Members 

 Developed proposals 

 Signed MoUs 

 Public involvement in CC activities 

& events 

 Lobby County Assembly members for increased 

budgetary allocation 

 Mainstream environmental activities into ICDP 

 develop bankable proposals 

 Build partnerships with development Partners & 

Private Sector 

 Ensure public participation in CC activities & 

events 

 National Govt. 

 County Govt. 

Environment & 

CC Directories 

 Development 

Partners 

 Private Sector 

     0 

Stringent 

conditions and 

To build capacity to 

utilize donor funds 
 Trained project coordinators  Train project coordinators & Accounting staff in 

project management & reporting 
 County Govt.      2M 
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Sector Priority Area objectives Output Activities 
Lead 

Agencies 

Time Frame 

(Years) 
Budget 

(KShs) 
1 2 3 4 5 

failure on 

disbursements of 

donor funds 

 Held consultative meetings with 

donor community 

 Acquire/recruit budgetary staff 

 Hold regular consultative meetings with donor 

community 

 Acquire/recruit qualified & experienced 

budgeting staff  

 Donor 

community 

Delayed exchequer 

from the national 

treasury 

To mobilize 

resources 
 Timely reporting on CC activities 

 Ensure timely reporting on CC activities 

 Develop bankable projects for donor funding 

 Build networks  

 County Govt. 

(CC, Treasury 

& Public 

Service) 

     2M 

Political 

interference from 

both the 

executive and the 

County 

Assembly 

To lobby for political 

support 
 Created awareness on CC 

 Held consultative meetings with 

political leaders 

 Involved political leaders in CC 

activities 

 Disseminated information 

 Create awareness on CC effects, mitigation & 

intervention measures among political class 

  Hold consultative meetings with political 

leaders to lobby for support 

 Involve political leaders in CC mitigation & 

intervention activities 

 Disseminate CC information to all stakeholders 

including political leaders 

 County Govt.      5M 

Weak governance 

and monitoring 

framework on 

the programmes 

To strengthen 

governance & 

monitoring 

instruments for CC 

programmes 

 Developed policies & regulations 

 Undertaken coordinated 

implementation 

 Enforced laws 

 Develop necessary policies and regulations 

 Undertake coordinated Implementation of CC 

activities 

 Enforce existing relevant laws 

 County Govt. 

 NEMA 
     30M 

Low revenue 

collection from 

environmental 

taxes 

To enhance revenue 

collection 
 Awareness created 

 Implemented & enforced rules & 

regulations 

 Create awareness on environmental rules & 

regulations, fees & fines 

 implement & enforce relevant existing rules & 

regulations on revenue collection 

 train & gazettee environmental inspectors 

 county Govt. 

 NEMA 
     50M 
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9. Mr. Clement Manyulu Chief Officer -Water and Sanitation 

10. Mr. George Sigutta County Director of Economic Planning and Development 

11. Mr. Isaac Maiyo County Ecosystem Conservator 

12. Mr. Kelvin Musiega County Director of Environment 

13. Winstone Atamba County Director of Climate Change 

14. Mr. James Oriedo County Director of Water 

15. Justus P.A. Obbayi CEC Member 

16. Alice Kirambi CEC Member, PBOs 
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17. Mr. John I Kagasi Chairman, Regional Mining Committee 

18. Polycarp Opiyo County Public Health 

19. Essendi M’mbone Winnie County Research Officer 

20. Morrice Memba County ICT 

21. Beatrice Makungu County Finance 

22. Mr. Mwanzi County Finance 

23. Mr. Ong’onda Patrick County Public Participation 

24. Mr. Hudson Mukanga Environmental Planner –Expert 

  



138 
 

ANNEX 4: EDITORIAL TEAM 

1. Professor Justus Inonda Mwanje (PhD) 

2. Dr. Richard Boiyo (PhD) 

3. Clement Manyulu 

4. Kevin Musiega 

5. Dr. Boniface Erute Ekabten 

6. Hesbon Monda (CEC secretary)  

7. Hudson M. Mukanga 

 

 


	COPY RIGHT PAGE
	FOREWORD
	PREFACE
	ACKNOWLEDGEMENT
	EXECUTIVE SUMMARY
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST ACRONYMS
	DEFINITION OF TERMS
	CHAPTER ONE:  BACKGROUND INFORMATION
	1.1 Rationale
	1.2 Purpose
	1.3 Scope
	1.4 Vision
	1.5 Mission
	1.6 Environment Action Plan Process

	CHAPTER TWO:  VIHIGA COUNTY PROFILE
	2.1 County Size, Extent and Placement
	2.2 Demographic Information
	2.3 Ecological and Climatic Conditions
	2.4. County Geology and Physiography
	2.5 Environmental Challenges related to geology, terrain and Physiography
	2.6 Policy Recommendations and interventions

	CHAPTER THREE:  LAND AND SOILS
	3.1 Introduction
	3.2 Land tenure systems

	CHAPTER FOUR:  CLIMATE CHANGE AND VARIABILITY
	4.1 Introduction
	4.2 Climate Change Contributing Factors
	4.3 Effects of Climate Change on Resources in Spatial and temporal distribution
	4.4 Analysis of the Impacts of Climate Change on Women and Youths
	4.5 Impact of climate change on inter- and intra-generational issues
	4.6 Legal and policy Framework on climate change
	4.7 Interventions of Coping with the Effects of Climate Change

	CHAPTER FIVE:  WATER RESOURCES AND WATER POLLUTION
	5.1 Water Resources
	5.2 Water Utilization in Vihiga
	5.3 Water Pollution

	CHAPTER SIX:  WILDLIFE, BIODIVERSITY AND TOURISM
	6.1 Wildlife
	6.2 Biodiversity
	6.3 Status of Biodiversity and Wildlife in the County
	6.4 Challenges on biodiversity and wildlife conservation
	6.5 Proposed areas of research on biodiversity
	6.6 Proposed Mitigation Measures on key biodiversity issues identified
	6.7 Tourism

	CHAPTER SEVEN:  WETLANDS
	7.1 Introduction
	7.2 Importance of wetlands in Vihiga County

	CHAPTER EIGHT:  FORESTS, WOODLANDS AND ECOSYSTEMS
	8.1 Introduction
	8.2 Forest Cover Types and Species Composition
	8.3 Value of Forests
	8.4 Forest Uses by Communities
	8.5 Forest Changes (Spatial and Temporal)
	8.6 Threats and Challenges to Forests
	8.7 Environmental Planning
	8.8 Legal & Policy Issues and Recommendations
	8.9 Recommended Areas of Research

	CHAPTER NINE:  AGRICULTURE, LIVESTOCK, FISHERIES AND COOPERATIVES
	9.1 Agriculture
	9.2 Environmental Challenges in the sector.
	9.3 Policies and Legislations
	9.4 Environmental Challenges for planning
	9.5 Areas of Research

	CHAPTER TEN:  SETTLEMENT, URBANIZATION AND TRANSPORTATION
	10.1 SETTLEMENT
	10.2 URBANIZATION
	10.3 TRANSPORTATION

	CHAPTER ELEVEN:  ENERGY, MINING, INDUSTRY AND TRADE
	11.1 Geological Formation
	11.2 Mining
	11.3 ENERGY
	11.4 TRADE AND INDUSTRIALIZATION
	11.5 Recommended areas of research

	CHAPTER TWELVE:  HEALTH AND ENVIRONMENT
	12.1 Introduction
	12.2 Types and Status of wastes
	12.3 Major Sources of Pollution
	12.4 Major Environmentally Related diseases
	12.5 Challenges facing disposal of wastes and their Mitigation Measures
	12.6 Legal Issues and Recommended Measures
	12.7 Fiscal Issues and Recommended Measures
	12.8 Proposed Areas of Research
	12.9 Best Case Studies

	CHAPTER THIRTEEN:  ENVIRONMENTAL HAZARDS AND DISASTERS
	13.1 Introduction
	13.2 Disasters in Vihiga County
	13.3 Mitigation measures
	13.4 Areas of research in disaster management;

	CHAPTER FOURTEEN:  RESEARCH, TECHNOLOGY AND INNOVATION
	14.1 Environmental Research and Technology
	14.2 Environmental Research Institutions
	14.3 Universities Undertaking Environmental Research
	14.4 Legal issues and recommendations on environmental Research
	14.5 Fiscal issues and measures related to Environmental research.

	CHAPTER FIFTEEN:  ENVIRONMENTAL EDUCATION, INFORMATION AND COMMUNICATION
	15.1 Environmental Education or Education for Sustainable Development.
	15.2 Knowledge Management
	15.3 Information and Communication

	CHAPTER SIXTEEN:  ENVIRONMENT GOVERNANCE, ENVIRONMENTAL COMPLIANCE AND ENFORCEMENT
	16.1 Environment Governance, Environmental Compliance and Enforcement
	16.2 Key Principles of Environmental Governance
	16.3 Elements of Environmental Governance
	16.4 Challenges in the Implementation of environmental Policies and Regulations

	CHAPTER SEVENTEEN:  PEOPLE, ENVIRONMENT, ECONOMY AND DEVELOPMENT
	17.1 DEMOGRAPHIC INFORMATION
	17.2 ECONOMY AND DEVELOPMENT
	17.3 POVERTY AND ENVIRONMENT
	17.4 GENDER AND ENVIRONMENT

	CHAPTER EIGHTEEN:  ENVIRONMENT AND CLIMATE CHANGE FINANCE
	18.1 Overview
	18.2 County Budget Allocation for Environmental Management
	18.3 Revenues from Environment
	18.4 Taxation Types and Levels on Environment

	CHAPTER NINTEEN:  PUBLIC PRIVATE PARTNERSHIPS
	19.1 INTRODUCTION
	19.2 OBJECTIVES/ADVANTAGES OF PARTNERSHIPS
	19.3 AREAS OF PARTNERSHIP IN ENVIRONMENTAL MANAGEMENT
	19.4 KEY PARTNERS/ACTORS IN ENVIRONMENTAL MANAGEMENT IN THE COUNTY
	19.5 ACHIEVEMENTS AND SUCCESSES OF PARTNERSHIPS
	19.6 PRIORITIZE ISSUES TO TAKE TO THE PLAN
	19.7 AREAS OF RESEARCH

	VIHIGA COUNTY ENVIRONMENT ACTION PLAN - IMPLEMENTATION MATRIX
	Aim:

	ANNEX 1: REFERENCES
	ANNEX 2: COUNTY ENVIRONMENT COMMITTEE MEMBERS
	ANNEX 3: TECHNICAL COMMITTEE MEMBERS
	ANNEX 4: EDITORIAL TEAM

